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A

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Services
Food and Drug Administration

Memorandum

Date: 9/,3(13
From: DMC (HFZ-40l)/

Subject: Premarket Notification Number(s): )< K t/ 2J

To: Division Director: emU /CK c /) ecr0
The attached information has been received by the 5 10(k) DMC on the above referenced 510(k)

submission(s). Since a final decision has been rendered, this record is officially closed.

Please review the attached document and return it to the DMC, with one of the statements checked

below.

_____Information does not change the status of the 5 10(k); no other action required by the

DMC; please add to image file. (Prepare K-25) THIS DOES NOT APPLY TO TRANSFER OF

OWNERSHIP. PLEASE BRING ANY TRANSFER OF OWNERSHIP TO POS.

_____Additional information requires a new 5 10(k); however, the information submitted is

incomplete; (Notify company to submit a new 5 10(k); [Prepare the K30 Letter on the LAN]

- -No response necessary (e.g., hard copy of fax for the truthful and accuracy statement,

51'0 ) statement, change of address, phone number, or fax number).

CLIA CATEGORIZATION refers to laboratory test system devices reviewed by the

Division of Clinical Laboratory Devices (FZ-440

AInformation requires a CLIA CATEGORIZATION; the complexity may remain the same

a'h~riginal 5 1 0(k) or may change as a result of the additional information (Prepare a CAT

letter)

Additional information requires a CLIA CATEGORIZATION; however, the information

submitted is incomplete; (call or fax firm)

InNo response necessary

This information should be returned to the DMC within 10 working days from the date of this

Memorandum.

Reviewed by: uuo V pz#Q
Date: I
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FDA CDRH- DMN-C

C BECKMAN JUL 0 32013 4~IZ/Y

OOUUKMM Received

U.S. Food and Drug Administration
Center for Devices and Radiological Health
Document Mail Center - W066-G609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

RE: CLIA Categorization Request

Dear Madam/Sir:

Beckman Coulter Inc. is submitting the attached documentation to request a CLIA complexity
categorization for the Access AccuTnl+3 on the UniCel DxC 600i system based on 42 CFR
493.15(b) of the CLIA 1988 regulation.

The UniCel DxC 600i system was cleared on February 27, 2006 under k060256. The UniCel
DxC 600i system contains an Access 2 Immunoassay System. Under the Reagent Replacement
and Instrument Family Policy, the UniCel DxC 600i s ystem is a member of the same instrument
family as the Access 2 immunoassay System. Access AccuTnl±3 on the Access 2 Immunoassay
System was cleared by FDA on June 14, 2013 under k121214 and found to be CLIA moderately
complex.

A description of the product is provided, in addition to the draft Instructions for Use. The e-copy
of this response is an exact duplicate of the paper copy.

Please review this request and contact me if you have any questions.

Sincerely,

Kerrie Oetter
Senior Regulatory Affairs Analyst
Phone: (952) 368-7858
Fax: (952) 3687610
ksoetter@beckman.com

Beckman Coulter, Inc
1000 Lake Hazeltine Drive
Chaska, MN 563 18-1084
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CLIA complexity categorization for the Access AccuTnl+3 on the UniCel DxC 600i

Product Description:
The Access AccuTnl+3 for Access 2 Imimunoassay System (k121214) is a paramagnetic
particle, chemiluminescent immunoassay for the quantitative determination of cardiac
troponin I (cTnl) levels in human serum and plasma using the Access 2 Immlunoassay
system to aid in the diagnosis of myocardial infarction. The UniCel DxC 600i (k060256)
incorporates an Access 2 system in its platform configuration.

The Access family of immunoassay analyzers consist of microcomputer controlled
random and continuous access instruments. The analyzers perform enzyme
immunoassays utilizing paramagnetic particle solid phase and chemiluminescent
detection. A luminoffeter measures the amount of light generated by the reaction.

Reagent Replacement and Instrument Family:
The Access AccuTnl±3 and the UniCel DxC 600i are eligible for CLIA categorization
under the Guidance for Industry and] FDA Staff; Reagent Replacement and Instrument
Family Policy (December 11, 2003). As shown in Table 1 below, both the instrument
and the reagent are 5 10(k) cleared.

Table 1: Reagent Replacement Regulatory Pathway

F _ Test System Current Regulatory Status

_________________________________Cleared New/not cleared

F Reagent A - AccuTnl+3 for Access 2 BImmunoassay (ki 21214) . ________

Instrument C - UniCel DxC 600i [D
A±C= Replacement Reagent Policy

A summary of the premarket notification 5 10(k) history for the Access 2 Immunoassay
Systems and their respective immunoassay and chemistry analyzer components is
provided in Table 2 below.

Table 2: 510(k) History of the Access® Immunoassay Analyzer Family

AayeSytm FDA Clearance Immunoassay Chemistry
Anlye Sstm Docket Date Analyzer Analyzer

Access2lImmunoassay K121214 June 14, 2013
Analyzer Plus Stand-Alone N/A
AccuTnl+3
UniCel DxC 600i K060256 February 27, Access 2 Immunoassay UniCel DxC 600
SYNCHRON Access 2006 Analyzer (Access 2) SYNCHRON System
Clinical System ____________________ analyzer (DxC 600)
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CLIA Complexity Evaluation under 42 CFR 493.17(a):
A complexity categorization scoring was performed on the Access AcctiTnl±3 for
UniCel DxC 600i. The results of the scoring appear in Table 3. The categorization was
based on the specific criteria outlined in 42 CFR 493.15(b) of the CLIA 1988 regulation.
Using those criteria, all seven sections were assigned scores from I to 3, with 1 indicating
the lowest level of complexity. The Access AccuTnl±3 for UniCel DxC 600i was
determined to be moderately complex, having a total score of less than 12 points.

The rating of moderately complex assays is based on the rationale contained in the
regulation. For this assay, the analyst needs minimal scientific and technical knowledge
beyond the step-by-step directions, which may be obtained through on-the-job
instruction, to properly perform the assay procedures and report results (1 point). The
analyst needs minimal training and experience for the preanalytic, analytic, and
postanalytic phases of the testing process to perform the assay (1 point). The Access
AccuTnl+3 for UniCel DxC 600i is liquid, prepackaged, premeasured, and requires no
preparation (I point). The UniCel DxC 600i has automatic specimen processing,
computer controlled timing steps, built-in function checks, and no required calculations,
necessitating only periodic calibration by the analyst at the request of the software system
(1 point). Calibration and control materials are readily available, stable, and easily
incorporated into the procedure. Proficiency testing materials are available and stable (I
point). Troubleshooting is clearly described in instrument manuals and maintenance
steps can be easily performed with appropriate training (I point). Minimal~interpretation
and judgment is required on the part of the analyst as decision making is not required
through the testing process itself (1 point).

Table 3: CLIA Complexity Assessment Access AccnTnl+3 on the UniCel DxC 600i

Category Access AccuTnl+3 for use on the UniCel DxC 600i

KnowledgeI

TrainingI

Reagent PreparationI

Operational StepsI

QC/PT Materials Availability/StabilityI

Troubleshooting & MaintenanceI

JudgmentI

Total 7

Interpretation Moderately complex

Conclusion: Based on the information provided above Beckman Coulter, concludes the
AccuTnl+3 on the DxC 600i is CLIA moderately complex category.
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Access 0 BECKMAN
Immunoassay Systems COLULTER
AccuThI-3
REFA98 143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMSt WITH

TEST NAME: TNIA2

Intended Use The Access AccuTnl±3 Reagent is a paramagnetic particle, chemiluminescent immunoassay for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.
tAccess 2 and Unicel DxC 600i

Summary and The troponins (I, C, and T) are members of a complex of proteins that modulate the
Explanation calcium-mediated interaction between actin and myosin within muscle cells.' The

nomenclature of these distinct proteins of the troponin complex is derived from their respective
function in muscle contraction. Troponin T anchors the troponin complex to tropomyosin of the
thin filament, whereas troponin I inhibits actomyosin AT~ase, and. troponinC is a
calcium-binding subunit. Three isotypes of troponin I (TnI) have been identified: one associated
with fast-twitch skeletal muscle, one with slow-twitch skeletal muscle, and one with cardiac
muscle. The slow and fast-twitch isoforms have a similar molecular weight of approximately
20,000 dalton (Da) each. The cardiac-specific Tot (cTnI) isoform has a molecular weight of
approximately 24,000 Da and contains a post-translational tail of 31 amino acids on the
N-terminus of the molecule. 2 3 This sequence and the 42% and 45% dissimilarity with the
sequences of the other two isoforms have made possible the generation of highly specific
monoclonal antibodies without cross-reactivity with other non-cardiac Tnt forms4'5 As a result
of its high tissue specificity cTnI is a card io-specific, highly sensitive marker for myocardial
damage. The Access AccuTnl±3 assay uses monoclonal antibodies specifically directed against
human cardiac troponin 1.

In myocardial infarction (MI), cTnI levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 hours and can remain elevated for 4-9 days post MI.6 ' Numerous
pathologies can potentially cause troponin elevations without overt ischemic heart disease.8 9

These pathologies include, but are not limited to, congestive heart failure, acute and chronic
trauma, electrical cardioversion, hypertension, hypotension, arrhythmias, pulmonary embolism,
severe asthma, sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis with cardiac injury.9 10 Importantly, these other etiologies rarely demonstrate the
classic rising and falling pattern experienced with a Ml which highlights the importance of serial
monitoring when the clinical scenario is confusing. 8 11 12

Definition of Myocardial Infarction

In 2012, a Task Force of the Joint European Society of Cardiology (ESC), American College
of Cardiology Foundation (ACCF), American Heart Association (AHA), and World Heart
Federation (WHF) published an updated redefinition of Ml in which biomarkers play a central
role. 12 Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for MT
diagnosis.

The 2012 Third Universal Definition of Myocardial Infarction document states that the
following is one criterion for the diagnosis of MI:

*"Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
(cTn)] with at least one value above the 99th percentile of the upper reference limit (URL)
and with at least one of the following:

@D2013 Beckman coulter, Inc. B16315B Access AccuTnl+3 for use on Access 2 Immunoassay Systems

Page 1
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- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch

block (LBBB);
- Development of pathological Q waves in the ECG;
- Imaging evidence of new loss of viable myocardium or new regional wall motion

abnormality;
- Identification of an intracoronary thrombus by angiography or autopsy."12

Additionally, the Third Universal Definition of Myocardial Infarction document recommends
an optimal imprecision level (coefficient of variation, or CV) for troponin assays 10% at the

99th percentile URL of a healthy population, and recognizes that assays with imprecision > 10%
CV at the 99th percentile UIZL make determination of a significant change more difficult, but do
not cause false positive results. However, assays with CV > 20% at the 99th percentile URL
should not be used.12

Because cTn may not appear in blood within the first hours after myocardial injury,13 cTn
should be measured upon admission, and then serially at regular intervals to demonstrate
a rise and/or fall in cTn values. When an increased cmn value is encountered in the absence of
myocardial ischemia, a careful search for other possible etiologies of cardiac damage should
be undertaken.

14

Principles of The Access AccuTn-l3 assay is a two-site immunoenzymatic ("sandwich") assay. Monoclonal
the Procedure anti-cTnl antibody conjugated to alkaline phosphatase is added to a reaction vessel along with

a surfactant-containing buffer and sample. After a short incubation, paramagnetic particles
coated with monoclonal anti-cTnI antibody are added. The human cTnI binds to the anti-cTnI
antibody on the solid phase, while the anti-cTnI antibody - alkaline phosphatase conjugate
reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction vessel,
materials bound to the solid phase are held in a magnetic field while unbound materials are
washed away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measured with a luminometer. The light production is directly
proportional to the concentration of cTnI in the sample. The amount of arialyte in the sample is
determined from a stored, multi-point calibration curve.

Product Access AccuTnl+3 Reagent Pack (for use on Access 2 Immunoassay Systems)
Information Cat. No. A98143: 100 determinations, 2 packs, 50 tests/pack

* Provided ready to use.
* Store upright and refrigerate at 2 to 10'C.
* Refrigerate at 2 to 10'C for a minimum of two hours before use on the instrument.
* Stable until the expiration date stated on the label when stored at 2 to 100C.
* Stable at 2 to 10'C for 56 days after initial use.
* Signs of possible deterioration are a broken elastomeric layer on the pack or control values

out of range.
" If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Access Act-nnLt3 for use on Access 2 Inmmnoassay Systems B16315B3 © 2013 Beckman Coulter, Inc.
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RIa: Paramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cmnl) suspended in TRIS buffered saline, with
su rfactant, bovine serum albumin (BSA) matrix, < 0.1 % sodium azide,
and 0.1% ProClin** 300.

Rib: 0.1 N NaGH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1 % ProClin 300.

Rid: Mouse monoclonal anti-human cTnI alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Warnings and - For inI vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, Rlush with a large volume of water to prevent azide build-up. 5

* Xi. Irritant: 0.25% ProClin 300.

SR 43: May cause sensitization by skin contact.

S 28-37: After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

Specimen 1. For use on serum and lithium heparin plasma samples. Do not dilute patient samples, as this
Collection and could lead to lower than expected troponin results. Matched serum and lithium heparin

Preparation plasma samples were tested using the Access AccuTnl+3 assay. Regression and correlation
analysis are shown below:

Ragof Correlation
n ObseRati ng mL intercept (95% CI) Slope (95% COI offcen)

97 0.02-72 0.00 (-0.01 -0.00) 1.03 (1.00- 1.05) 0.99
43 0.02 -0.5 0.00 (0.00 - 0.00) 0.98 (0.93 - 1.02) 0.99

H-eparin plasma and serum samples should not be used interchangeably. 16

2. The role of preanalytical factors in laboratory testing has been described in a variety of
published literature. 7 ,"' To minimize the effect of preanalytical factors, observe the
following recommendations for handling, processing, and storing blood samples:
* Collect all blood samples observing routine precautions for venipuncture. 17

* Allow serum samples to clot completely before centrifugation. Time to clot may be
prolonged in serum samples due to the patient's clinical condition or in patients receiving
anticoagulant therapy.17

* Keep tubes stoppered at all times.17

* Store samples tightly stoppered at room temperature (15 to 30'C) for no longer than two hours.

* Samples should be centrifuged and refrigerated within two hours of blood draw.
* Serum or plasma should be physically separated from contact with cells as soon as

possible with a maximum time limit of two hours from the time of collection.
* Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely

elevated results.

V 2013 Beckman Coulter, Inc. B16315B Access AccuTnl+3 for use on Access 2 Immunoassay Systems
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* For plasma, avoid transferring material from the white blood cell/platelet layer located
just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should
be taken to avoid resuspending platelets.

* Turbid serum or plasma samples containing particulate matter should be transferred
from the original tube and recentrifuged prior to assay. A specimen (original tube) that
contains a separating device (gel barrier) is never to be recentrifuged.

* If the assay will not be completed within 24 hours, or for shipment of samples, freeze at
-20'C or colder.17

* Follow blood collection tube manufacturer's recommendations for centrifugation.
* Samples may be stored for six months at -20'C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and
serum separation products. Variations in these products may exist between manufacturers
and, at times, from lot-to-lot.

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials 1. Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (Jg/L).
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer IL, Cat. No. A16792

Procedural 1. Refer to the appropriate system manuals and/or Help system for a specific description of
Comments installation, start-up, principles of operation, system performance characteristics, operating

instructions, calibration procedures, operational limitations and precautions, hazards,
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times
before loading on the instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) pL of sample for each determination in addition to the sample container
and system dead volumes. Refer to the appropriate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting
units to the International System of Units (SI units) pg/L, or alternate units such as pg/mL or
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert
concentrations to the International System (pag/L), multiply ng/mL by multiplication factor 1.
For manual conversion to pg/mL or ng/L, multiply ng/mL by a factor of 1000.

Procedure Refer to the appropriate system manuals and/or Help system for information on managing
samples, configuring tests, requesting tests, and reviewing test results.

Calibration Run the Access AccuTnl+3 Calibrator SO and SI in quadruplicate and the Calibrator 52-55 in
Details duplicate.

An active calibration curve is required for all tests. For the Access AccuTnl+3 assay, calibration
is required every 56 days. Refer to the appropriate system manuals and/or Help system for

Access Accul nl4.3 for .. e on Access 2 Irmtmoassay Systems B316315B 0 2013 Beckman Coulter, Inc.
Page 4

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



For CLIA Categorization Only

information on calibration theory, configuring calibrators, calibrator test request entry, and
reviewing calibration data.

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for
monitoring the system performance of immunochemnical assays. Because samples can be
processed at any time in a "random access" format rather than a "batch" format, quality control
materials should be included in each 24-hour time period.20 Include quality control materials
that cover at least two levels of analyte. It is recommended that at least one level is targeted near
the MI cutoff. Several options are commercially available that meet these criteria. More frequent
use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow
manufacturer's instructions for reconstitution and storage. Each laboratory should establish
mean values and acceptable ranges to assure proper performance of the quality control
material. The thermal profile of native human cardiac troponin I was used in development of
this assay. Quality control materials containing troponin I not from this source
(e.g. recombinant antigens) may behave differently. Quality control results that do not fall
within acceptable ranges may indicate invalid test results. Examine all test results generated
since obtaining the last acceptable quality control test point for this analyte. Refer to the

appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results Patient test results are determined automatically by the system software. The amount of analyte
in the sample is determined from the measured light production by means of the stored
calibration data, and the application of mathematical adjustments. Patient test results can be
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help
system for complete instructions on reviewing sample results.

Limitations of I1. This product is for use on Access 2 Immunoassay Systems only. It is not compatible with UniCel
the Procedure DxI systems.

2. Ambient laboratory temperature should be maintained between 18'C and 28 0C (64.4 0F and
82.4 0F) while conducting patient sample testing. This assay employs an algorithm to correct
for laboratory temperature fluctuations that could impact the accuracy of troponin test
results. Up to 10% residual systematic biasmay be observed when comparing patient results
obtained at 18'C and 280C (64.40 F and 82.47).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the
S5 calibrator, 0.02 to -100 ng/mL (pgIL). Values outside of this range should be reported as
< 0.02 ng/mL or> S5 calibrator (- 100 ng/mL), respectively- Do not dilute patient samples as
this could lead to lower than expected troponin results.

4. For assays employing antibodies, the possibility exists for interference by heterophile
antibodies in the patient sample. Patients who have been regularly exposed to animals or
have received immunotherapy or diagnostic procedures utilizing immunoglobulins or
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with
immunoassays. Additionally, other heterophile antibodies such as human anti-goat
antibodies may be present in patient samples. 21 ,'2 Such interfering antibodies may cause
erroneous results. Carefully evaluate the results of patients suspected of having these
antibodies.

5. Other potential interferences in the patient sample could be present and may cause
erroneous results in immunoassays. Some examples that have been documented in literature
include rheumatoid factor, endogenous alkaline phosphatase, fibrin, and proteins capable of
binding to alkaline phosphatase. 32 4 Fibrinolytic agents activate proteases that may
influence protein measurements, including troponin. 2 5 Carefully evaluate the results of
patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this
assay Troponin I not from this source (e.g. recombinant antigens) may behave differently.

0 2013 Beckman Coulter, Inc. 0163156 Access AccuTnl,3 for use on Access 2 Immusnoassay Systems
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7. The role of preanalytical factors in laboratory testing has been described in a variety of
published literatur. 7 ' 8 " Following blood collection tube manufacturers' specimen
collection and handling recommendations are essential to reduce preanalytical errors.

8. The Access Acculnl±3 assay is not intended to be used in isolation. Results should be
interpreted in conjunction with other diagnostic tests and clinical information. When serial
samples are obtained and troponin is considered in the clinical context of each patient, acute
events such as MI may be distinguished from other conditions causing myocardial injury. 12

9. The Access Acculnl+3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (ltg/L).

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 9 9th percentile

upper reference limit (IJRL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects
were enrolled at seven geographically diverse locations. Both male and female subjects were
included with approximately half above the age of 40 years and the other half between 18 and
40 years.

Subjects were excluded from the study if they met any of the following criteria:

* Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina,
coronary artery disease, history of Ml, history of percutaneous transcoronary
angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral
artery disease including cerebrovascular disease/stroke or deep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

* Currently taking a medication for cardiovascular disease, including: ACE inhibitors,
angiotensin II receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

* Diabetes.

* Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic

obstructive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus,
rheumatoid arthritis, and/or scleroderma.

* Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrated the 9 9 th percentile upper reference limit (URL) to be
0.02 ng/mL (95% CIL 0.01 - 0.05).

9 9th Percentile Upper Reference Limit of a Healthy Population

n Ag Rane (yars) 9 9 1h Percentile
n Ag Rane (yars)(95% C0)

527 18-94 0.02 ng/mL (0.01-0.05)

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of
1929 patients presenting to the Emergency Department with chest pain was conducted in order
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical
Performance Evaluation section for further information.

Clinical Diagnosis of Myocardial Infarction
Performance As described in the Summary and Explanation section of this document, the Universal

Evaluation Definition of Myocardial Infarction document has recommended the use of more sensitive cTn
assays and lower cutoffs. To establish clinical performance of Access AccuTnl±3 to aid in the

Access AccuTnl4-3 for use on Access 2 Immoassay Systems B16315B 0 2013 Beckman Coulter, Inc.
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diagnosis of MI, a clinical study was conducted to evaluate sensitivity (% Ml correctly
identified) and specificity (% non-MI correctly identified) at cutoffs near and at the 9 9th

percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED)
patients presenting with chest pain or equivalent ischemic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
Infarction."l Investigators and adjudicators were blinded to the Access AccuTnl+3 assay
results. The adjudicators were also blinded to the site diagnoses. All results presented below
were based on the adjudicated diagnoses. The Ml incidence was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.

Ithe 2012 Third Universal Definition of Myocardial Infarction was published after completion of this prospective study.
12

Clinical Sensitivity and Specificity

The American College of Emergency Physicians (ACEP) recommends serial troponin
measurements for patients presenting early after symptom onset (< 8 hours).26 However,
patient estimates of symptom timing may not be totally reliable, prompting serial sampling
recommendations after admission to the emergency department. Based on these guidelines and
literature recommendations, study results are presented for the following time intervals:

* <S8 hours and 8 hours after symptom onset
* Baseline, ! 1 - 3 hours, ! 3 - 6 hours, and ! 6 - 9 hours after admission

Receiver Operating Characteristic (IROC) curves and Areas Under the Curve (AIJC) were
generated for serial time intervals after symptom onset and admission. Study results showed
the AccuTnl+3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97,
P < 0.0001).

Diagnostic sensitivity (% Ml correctly diagnosed) and specificity (. Non-MI correctly
diagnosed) were also determined as shown in the tables below. Estimates of sensitivity and
specificity were determined by dividing the number of patients correctly diagnosed by the
AccuTnl+3 assay (n) by the total number of patients with an adjudicated diagnosis (N). Cutoffs
of 0.02 ng/mL, 0.03 ng/mL, and 0.04 nglmL yielded 97%, 94%, and 88% sensitivity respectively
for cTnI measurements > 8 hours after symptom onset. Specificity ranged from 82% to 93%.

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of MI as this cutoff yields 94%
(90-97) sensitivity, and 87% (85-89) specificity. The Access Acculn+3 Limit of Quantitation
(LoQ) is 0.04 ng/mL (Vg[L) at 10% CV.

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset

Till cutoff for Sensitivity Specificity
Diagnosis of Hours After (MI patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI ( :) Symptom Onset ______

(ng/mL) %n/N 95% CI n/N 95% CI

0.2 <S8hours 96 159/165 92-99 83 826/993 81-85
8 hours 97 154/159 93-99 82 909/1113 79-84

0.3 <8 hours 92 151/165 86-95 89 885/993 87-91
2!8 hours 94 150/159 90-97 87 966/1113 85-89

0.4 <8 hours 86 141/165 79-90 94 929/993 92-95
Z: 8hours 88 140/159 82-93 93 1032/1113 91-94

C) 2013 Beckman coulter, Inc. B316315B .. Access Accul n-I for use on Access 2 Immunoassay Systems
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Diagnostic Sensitivity and Specificity for Serial Time Intervals
After Admission to the Emergency Department

HusAtrSensitivitySpcfitDios of o orfe (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)
Mignsi ( ) Admission

(nglmL) o n/N 95% Cl n/N 95% Cl

Baseline 92 233/253 88-95 84 1412/1675 83 -86

>1 to3 98 122/124 94-100 86 867/1014 83-88
0.0S>to6 98 154/157 95-100 81 762/94 78-83

6to9 93 40/43 81-99 76 188/246 71-82
Baseline 87 221/253 83-91 89 1495/1675 88-91

0.3 1 to 3 96 119/124 91-99 89 907/1014 87-91
>3to6 95 149/157 90-98 87 816/941 84-89

> 6to 9 91 39/43 78-97 87 214/246 82-91
Baseline 77 195/253 71-82 94 1572/1675 93-95

0.4l 1to 3 90 111/124 83-94 94 948/1014 92-95
* 3to 6 87 137/157 81-92 93 875/941 91-95

*6 to 9 91 39/43 78-97 93 229/246 89-96

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction. 1 1 12

When serial samples are obtained and the marker is considered in the clinical context of each
patient, acute events such as MI may be distinguished from other conditions causing
myocardial injury. The AccuTnl+3 assay is not intended to be used in isolation; results should
be interpreted in conjunction with other diagnostic tests and clinical information.

Positive Predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of MI diagnosis in patients with elevated cTnI) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patients with
non-elevated cTnI) were calculated for the multicenter prospective study, per CLSI Guideline
I/LA2I -A2.1 7 Predictive value analysis, unlike ROC analysis, is directly proportional to the
prevalence of disease in the intended use population. The overall MI prevalence of 13% in this
study is consistent with literature and public health findings, and indicates that the study
population is representative of the intended use population. Non-representative study
populations with high MI prevalence (35-50%) may overestimate apparent diagnostic accuracy,
particularly PPVs (up to 80-90%)."s Since predictive value analysis is prevalence dependent,
results will vary by region and facility.

Study results are shown in the following tables. Estimates of PPV were determined by
dividing the number of patients with elevated cmi1 values and adjudicated Mf diagnoses (n)
by the total number of patients with elevated cTnl values (N). Estimates of NPV were
determined by dividing the number of patients with non-elevated cTnI values and
adjudicated non-MI diagnoses (n) by the total number of patients with non-elevated cTnl
values (N). NPVs indicate nearly all patients with cTnI values < 0.03 ng/mL were diagnosed
with conditions other than myocardial infarction (non-MI). PPVs indicate that approximately
51-58% of patients with cmlI values : 0.03 ng/mL were diagnosed with MI. The Access
AccuTnli3 Limit of Quantitation (LoQ) is 0.04 ng/mL Qag/L) at 10% CV. NPVs indicate that
96-99% of patients with cTnI values <0.04 ng/mL were diagnosed with conditions other than
myocardial infarction (non-MI). PPVs indicate that approximately 63-70% of patients with
cTnI values !0.04 ng/mL were diagnosed with MI.

Access AccuTni+3 for use on Access 2 Irmmunoassay Systems B16315B G 2013 Beckman coula-r, I.
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PPV and NPV for Serial Time Intervals After Symptom Onset

ArcuTnf Positive Predictive Value (Patients above Negative Predictive Value (Patients below
cuof Hours After cutoff diagnosed as MD) cutoff diagnosed as Non-MI)

cutomL) Symptom Onset
(gm)%n/N 95% CI n/N 95% CI

0.2 <8 hou rs 49 159/326 43-54 99 826/832 98- 100
8 hours 43 154/358 38-48 100 909/914 99- 100

< 8 hours 58 151/259 52-64 98 885/899 97-99
0.3 !8 hou rs 51 150/297 45-56 99 966/975 98- 100

0.4 <8 hours 69 141/205 62-75 98 929/953 96-98
8Shou rs 63 140/221 57-70 98 1032/1051 97-99

PPV and NPV for Serial Time Intervals
After Admission to the Emergency Department

AccuTnI Hours After Positive Predictive Value (Patients above cutoff Negative Predictive Value (Patients below cutoff

cutoff Admission diagnosed as Ml) diagnosed as Non-MI)

(ng/mL) to ED %n/N 95% CI n/N 95% CI

Baseline 47 233/496 43-51 99 1412/1432 98-99

0.2 !1 to 3 45 122/269 39-52 100 867/869 100-100

* 3to 6 46 154/333 41-52 100 762/765 99-100
6 to 9 41 40/98 31-51 98 188/191 95-100

Baseline 55 221/401 50-60 98 1495/1527 97-99

0.3>1 to 3 53 119/226 46-59 100 907/912 99-100

> 3 to 6 54 149/274 48-60 99 816/824 98-100
t6 to 9 55 39171 43-67 98 214/218 95-100

Baseline 65 195/298 60-71 96 1572/1630 95-97

0.4 l toS3 63 111/177 55-70 99 948/961 98-99

> 3to 6 68 137/203 61-74 98 875/895 97-99
6 to 9 70 39/56 56-81 98 229/233 96-100

Note: since predictive value analysis is prevalence-dependent, results will vary by region and facility.

These results are representative of the use of low troponin cutoffs, emphasizing the importance
of serial samples when low cutoffs are used. However, even a single elevated troponin value
( !0.03 ng/mL) increased the probability of MI from 13% to 51-58%, providing important
information to the clinician.

Non-MI patients with elevated eTni values (Myocardial Injury)
Of the 1676 non-MI patients in the Beckman Coulter prospective mnulticenter pivotal trial, 217
(13%) had at least one cTnI value !0.03 ng/mL on one or more of the serial draws. Of these 217
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrial
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachycardia;
or non-cardiac conditions such as renal failure or pulmonary embolism that may result in
myocardial damage. Results are consistent with literature findings that cTnI may be elevated in
non-MI patients with coronary and/or non-coronary disease with myocardial injury29 '3 0.
Elevated cTnI values in a non-MI patient should not be disregarded. Troponin is specific for
myocardial injury; serial samples and clinical context allow identification of patients with acute
and chronic conditions causing myocardial injury.

© 2013 Beckman Coulter, Inc. B316315B3 Access AccuTnl±3 for use on Access 2 Immuinoassay Systems
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Specific Linearity
performance The Access AccuTnl+3 assay demonstrates clinically acceptable linearity throughout the

Characteristics analytical measuring range. Twelve studies, based on CLST EP6-AA'1 were performed to
determine linearity of the Access AccuTnli3 assay. For each study, one high sample at or above
the highest calibrator level and one low sample approximately at the limit of detection were
mixed to make seven evenly distributed sample concentrations. Four replicates of the seven
mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnf+3 assay demonstrates
linearity with a maximum deviation between a linear and non-linear fit of 15%.

Imprecision
This assay exhibits total imprecision of 8% at concentrations > 0.075 ng/mL (pg/L), and total
Standard Deviation (SD)! 0.006 ng/mL (pag/L) at concentrations 0.075 ng/mL (pgIL). One
study, based on CLSI EP5-A2 32 guidelines, provided the following data. This study used one
low spiked patient pool, three commercial controls and one high patient pool. These samples
were tested in duplicate in two rns per shift, two shifts per day, over a total of 13 days,
generating at least 20 independent assays.

SapeMean Within Run Between Run Total imprecision
Sape(ng/mL) (%CV) (%CV) (%CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 5 5

Commercial Control 2 1.96 2 5 5
Commercial Control 3 13.97 2 5 5

High Patient Pool 56.36 5 4 6

A separate study was performed to assess overall imprecision by incorporating additional
variables than the study above. This overall imprecision study was conducted over 14 days and
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory
temperature. Three patient pools were analyzed throughout this study.

SapeMean Overall Imprecision Overall Imprecision
Sape(nglmL) (SO, nglmL) (%CV)

Patient pooi 1 0.04 0,003 8
Patient pool 2 0.43 0.022 5

Patient pool 3 1.01 0.043 4

Analytical Specificity/interferences

The following potential interfering substances were added to lithium heparin plasma pools at
three concentrations of cTnI (approximately 0.01 ng/mL, 0.05 ng/mL, and 0.50 ng/mL).
Additionally, each substance was tested at two concentrations and run on an Access 2
Immunoassay System. Values were calculated as described in CLSI EP7-A2.3 3 Interference
was determined by testing controls (no interfering substance added) and matched test
samples (with interfering substance added). For cTnI samples -0.50 ng/mL, the difference
between the control and test samples was! 10%. For cTnI samples -0.05 ng/mL, the difference
between the control and test samples was! 0.006 ng/mL. For cTnl samples -0.01 ng/mL, the
control and test samples were! 0.02 ng/mL. At the highest concentrations listed below, no
interference was observed.

Access AcctiTnl±3 for use on Access 2 Immonoassay Systems B16315B 0 2013 Beckman Coulter, Inc.
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mg/dL Etarosemide 40 mg/dL

Acetylsaticylic Acid 65 mg/dl, Hemoglobin 5 mg/mL

Allopurinol 40 mg/dL Human Serum Albumin 6000 mg/dL

Ambroxol 40 mgldL Ibuprofen 50 mgldL

Ampiciltin 5 nmg/dL Low MW H~eparin 28.8 LJ/mL

Ascorbic Acid 6 mg/dL Methyldopa 2.5 rng/dL

Atenolol 1 mg/dL Nifedipine 60 pg/mL

Blirubin (conjugated) 40 mg/dL, Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugated) 40 mg/dL Nystatin 2.15 mg/dL

Biotin 290 ng/ruL Oxytetracycline 24 mg/AL

Caffeine 10 mgldL Phenytoin 10 mgfdL

Captopril 5 mg/dL Propranolol 500 psginv

Cinnarizine 40 mg/dL Quinidine 2 mg/AL

Cocaine 2 mg/AL Sirnvastatin 20 pg/mL

fliclofenac 5 mg/AL Theophylline 25 mg/dL

Digoxin 200 nglmL Triglyceridles 3000 mg/AL

Dopamnine 30 mg/dL Trimethoprim 7.5 mg/AL

Erythromycin 20 mg/AL Verapamit 16 mg/AL

IFibrinogen 1000 mg/AL Warfarin 30 ag/mL

To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the
substances shown in the following table were added to two levels of cTnI human lithium
heparin plasma samples and run on an Access 2 Immunoassay System.
Values for cross-reactivity were calculated as described in CESI FP7-A2.33 No significant
cross-reactivity was observed (<1%).

SubsanceConcentration
SubsanceAdded (ng/mL)

Actin 1000

Cardiac troponin C 1000

Recombiant human CK-MB 1000

Myoglobin 1000

Myosin 1000

Recombinant human cTnT 250

Skeletal troponin 1 1000

Tropomyosin 1000

Limit of Blank
The Access AccuTnl±3 assay has a Limit of Blank (LoB) of < 0.01 nglmL (pg/L). One study
determined the LoB for Access AccuTnl'3 to be 0.003 ng/mL (ltg/L). LoB was tested using a
protocol based on CLST EPT7-A2.3 4

© 2013 Beckman Coulter, Inc. B16315B Access AcculnI+3 for use on Access 2 Immunoassay Systems
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Uimit of Detection
The Access AccuTnl+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (ptg/L). One study
determined the LoP for Access AccuTnl4-3 to be 0.008 ng/mL (pgIL). LcD was tested using a
protocol based on CLSI EPI7-A2. 4

Limit of Quantitation
The Access AccuTnl±3 Limit of Quantitation (LoQ) is 0.04 ng/ntL (pg/L) at 1O%CV and
0.02 ng/mL (pg/L) at 20%CV. LoQ for Access AccuTnl+3 was determined using a protocol
based on CLSI FF17-AZ.34 Multiple studies were completed, and a minimum of 60 replicates of
several low concentration troponin I samples were measured in each study. The expected
imprecision in the clinically relevant concentration range was estimated by combining data
from multiple studies to create a best fit regression describing the relationship of %CV and
troponin I concentration as shown in the table below.

Limit of Quantitation (imprecision estimate)

log-log Linear

0-

00 E05 C 015 a2 X a 0 M
concentration (ng/mL)

Access AccuTnl+ I.r use, on Access 2 lmmunoassay Systems B1 6315B3 © 2013 Beckmann Coolter, Inc.
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Access 0 BECKM
Immuoassy SytemsCOULTER

AccuThE43 CALIBRATORS
R-EFA98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIA2

Intended Use The Access Acculnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 Reagent for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and Quantitative assay calibration is the process by which samples with known analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samples to measure the response.

The mathematical relationship between the measured responses and the known analyte
concentrations establishes the calibration curve. This mathematical relationship, or calibration
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnl+3 Calibrators is traceable to the manufacturer's
working calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples from this lot of calibrator
and are specific to the assay methodologies of the Access reagents. Values assigned by other
methodologies may be different. Such differences, if present, may be caused by inter-method
bias.

Product Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Information Cat. No. A98144: SO-SI, 1.5 mL/vial; S2-SS, 1 mlivial

* Provided ready to use.
* Freeze upon receipt at -20'C or colder.
* Mix contents thoroughly by gently inverting before use. Avoid bubble formation.

* Stable until the expiration date stated on the label when stored at -20'C or colder.
* After removing from -20'C storage, the thawed vials are stable at 2 to 10'C for 60 days. Label

the vials with the date of thaw or the date of expiration.
" Return calibrators to 2 to 100C after each use. Do not refreeze opened vials.

" Signs of possible deterioration are control values out of range.

* Refer to calibration card for exact concentrations.

SO: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1% ProClin** 300.

Si, S2, 53, Recombinant troponin complex at cTnI levels of approximately 0.3, 1.2,
S4, S5: 5.0, 25 and 100 ng/mL (psgfL) in buffered BSA matrix with surfactant,

< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 1
Card:

Q 2013 Beckman cooker, Inc. B16315B3 Access AccuTnl+3 for use on Access 2 Immunoassay Systems
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Warnings and * For in vitro diagnostic use.
Precautions - Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, Rlush with a large volume of water to prevent azide
build-up. 15

* Xi. Irritant: 0.1% ProClin 300.Kd.A R 43: May cause sensitization by skin contact.

AS 28-37: After contact with skin, wash immediately with plenty of soap

land water. Wear suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration
theory configuring calibrators, calibrator test request entry, and reviewing calibration data.

Calibration Run the Access AccuTnl+3 Calibrator SO and SI in quadruplicate and the Calibrator S2-55 in
Details duplicate.

The Access AccuTnl±3 Calibrators are provided at six levels - zero and approximately 0.3, 1.2,
5.0, 25, and 100 ng/mL (psgIL). Assay calibration data are valid up to 56 days.

Limitations of If there is evidence of microbial contamination or excessive turbidity in a reagent, discard the
the Procedure vial.

Access AccTnl+3 for uson Access 2mmunoassaySystems B16315B 0 2013 Beckman Coniter, Inc.
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33 Approved Guideline - Interference Testing in Clinical Chemistry, EI'7-A2. November 2005. Clinical and Laboratory
Standards Institute.

34 Approved Guideline - Evaluation oif Detection Capability for Clinical Laboratory Measurement Procedures,
EPI7-A2. June 2012. Clinical and Laboratory Standards Institute.

Beckman Coucher, the stylized logo, Access, AccuTnl, Accurnl +3, UniCel and DLs are trademarks of Beckman Coulter, Inc. Beckman
Coulter, the stylized logo, Access and Acctniare registered in the USPTO.

tIumi-Phos is a trademark of Lunsigen, Inc, a subsidiary of Beckman Coulter, Inc.

-ProClin is a trademark of Robin and Hlaas Company or of its subsidiaries or affiliates.

S
Manufactttred by:
Beckman Coulter, Inc.
2505S. Kraerner Blvd.
Brea, CA 92821 U.S.A.

Printed in U.S.A.
Made in U.SA.
Issued June 2013
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O BECKMAN
COULTER

U.S. Food and Drug Administration
Center for Devices and Radiological Health
Document Mail Center - W066-G609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

RE: CLIA Categorization Request

Dear Madam/Sir:

Beckman Coulter Inc. is submitting the attached documentation to request a CLIA complexity
categorization for the Access AccuTnl±3 on the UniCel DxC 600i system based on 42 CFR
493.15(b) of the CLIA 1988 regulation.

The UniCel DxC 600i system was cleared on February 27, 2006 under k060256. The UniCel
DxC 600i system contains an Access 2 Immunoassay System. Under the Reagent Replacement
and Instrument Family Policy, the UniCel DxC 600i system is a member of the same instrument
family as the Access 2 Inmmoassay System. Access AccuTnl+3 on the Access 2 Immunoassay
System was cleared by FDA on June 14, 2013 under k121214 and found to be CLIA moderately
complex.

A description of the product is provided, in addition to the draft Instructions for Use. The e-copy
of this response is an exact duplicate of the paper copy.

Please review this request and contact mne if you have any questions.

Sincerely,

Kerrie Oetter
Senior Regulatory Affairs Analyst
Phone: (952) 368-7858
Fax: (952) 3687610
ksoetter@beckman.com

Beckman Coulter, Inc
1000 Lake Hazeltine Drive
Chaska, MIN 563 18-1084
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CLIA complexity categorization for the Access AcculnL+3 on the UniCel DxC 600i

Product Description:
The Access AccuTnl+3 for Access 2 lInmunoassay System (k 121214) is a paramagnetic
particle, chemiluminescent immnunoassay for the quantitative determination of cardiac
troponin I (cTnI) levels in human serum and plasma using the Access 2 Immunoassay
system to aid in the diagnosis of myocardial infarction. The UniCel DxC 600i (k060256)
incorporates an Access 2 system in its platform configuration.

The Access family of immunoassay analyzers consist of microcomputer controlled
random and continuous access instruments. The analyzers perform enzyme
inmmnoassays utilizing paramagnetic particle solid phase and chemiluminescent
detection. A luminoffieter measures the amount of light generated by the reaction.

Reagent Replacement and Instrument Family:
The Access AccuTnl+3 and the UniCel DxC 600i are eligible for CLIA categorization
under the Guidance for Industry and FDA Staff; Reagent Replacement and Instrument
Family Policy (December 11, 2003). As shown in Table 1 below, both the instrument
and the reagent are 5 10(k) cleared.

Table 1: Reagent Replacement Regulatory Pathway

F _ Test System Current Regulatory St atus

Cleared New/not cleared

Reagent A - AccuTnl+3 for Access 2 B
Immunoassay (k1 21214)

Instrument C-UiCel OxO 600i FD
A±C= Replacement Reagent Policy

A summary of the premarket notification 5 10(k) history for the Access 2 Immunoassay
Systems and their respective inmmoassay and chemistry analyzer components is
provided in Table 2 below.

'fable 2: 510(k) History of the Access@ Immunoassay Analyzer Family

AayeSytm FDA Clearance Immunoassay Chemistry
Anlye Sstm Docket Date Analyzer Analyzer

Access 2 lInmunoassay K121214 June 14, 2013
Analyzer Plus Stand-Alone N/A
AccuTnl+3
UniCel DxG 600i K060256 February 27, Access 2 Immunoassay UniCel1 DxC 600
SYNCHRON Access 206Analyzer (Access 2) SYNCHRON System
Clinical System _____ ______ analyzer (DxC 600)
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CLIA Complexity Evaluation under 42 CFR 493.17(a):
A complexity categorization scoring was performed on the Access AccuTnl±3 for
UniCel DxC 600i. The results of the scoring appear in Table 3. The categorization was
based on the specific criteria outlined in 42 CFR 493.15(b) of the CLIA 1988 regulation.
Using those criteria, all seven sections were assigned scores from i to 3, with 1 indicating
the lowest level of complexity. The Access AccuTnl±3 for UniCel DxC 600i was
determined to be moderately complex, having a total score of less than 12 points.

The rating of moderately complex assays is based on the rationale contained in the
regulation. For this assay, the analyst needs minimal scientific and technical knowledge
beyond the step-by-step directions, which may be obtained through on-the-job
instruction, to properly perform the assay procedures and report results (I point). The
analyst needs minimal training and experience for the preanalytic, analytic, and
postanalytic phases of the testing process to perform the assay (1 point). The Access
AccuTnl±3 for UniCel DxC 600i is liquid, prepackaged, premeasured, and requires no
preparation (1 point). The UniCel IDxC 600i has automatic specimen processing,
computer controlled timing steps, built-in function checks, and no required calculations,
necessitating only periodic calibration by the analyst at the request of the software system
(1 point). Calibration and control materials are readily available, stable, and easily
incorporated into the procedure. Proficiency testing materials are available and stable (I
point). Troubleshooting is clearly described in instrument manuals and maintenance
steps can be easily performed with appropriate training (1 point). Minimal. interpretation
and judgment is required on the part of the analyst as decision making is not required
through the testing process itself (1, point).

Table 3:. CLIA Complexity Assessment Access AccuTnl+3 on the UniCel DxC 600i

Category Access AccuTnl+3 for use on the UriiCcl DxC 600i

KnowledgeI

Training 1

Reagent Preparation 1

Operational StepsI

QCIPT Materials Availability/Stability 1

Troubleshooting & Maintenance 1

Judgment 1

Total 7

Interpretation Moderately complex

Conclusion: Based on the information provided above Beckman Coulter concludes the
AccuTnl+3 on the DxC 600i is CLIA moderately complex category.
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Access OECKNAN
Immunoassay Sgstlems COULTE
AccufhIt3
R-EFA98 143 FOR USE ON ACCESS 2 IMMUNOIASSAY SYSTEMSt WITH

TEST NAME: TNIA2

Intended Use The Access AccuTnl+3 Reagent is a paramagnetic particle, chemniluminescent immunoassay for
the quantitative determination of cardiac troponin I (cTnl) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.
tAcvss 2 and UniCel Dxc 600i

Summary and The troponins (1,.C, and T) are members of a complex of proteins that modulate the
Explanation calcium-mediated interaction between actin and myosin within muscle cells.1 The

nomenclature of these distinct proteins of the troponin complex is derived from their respective
function in muscle contraction. Troponin T anchors the troponin complex to tropornyosin of the
thin filament, whereas troponin I inhibits actomyosin ATPase, and troponin C is a
calcium-binding subunit. Three isotypes of troponin I (TnI) have been identified: one associated
with fast-twitch skeletal muscle, one with slow-twitch skeletal muscle, and one with cardiac
muscle. The slow and fast-twitch isoforms have a similar molecular weight of approximately
20,000 dalton (Da) each. The cardiac-specific TnI (cTnI) isoform has a molecular weight of
approximately 24,000 Da and contains a post-translational tail of 31 amino acids on the
N-terminus of the molecule.2 3 This sequence and the 42% and 45% dissimilarity with the
sequences of the other two isoforms have made possible the generation of highly specific
monoclonal antibodies without cross-reactivity with other non-cardiac TnI forms.4,O As a result
of its high tissue specificity cTnI is a cardio-specific, highly sensitive marker for myocardial
damage. The Access AccuTnl±3 assay uses monoclonal antibodies specifically directed against
human cardiac troponin 1.

In myocardial infarction (MI), cTnJ levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 hours and can remain elevated for 4-9 days post MI.6 7 Numerous
pathologies can potentially cause troponin elevations without overt ischemic heart disease. 8,9

These pathologies include, but are not limited to, congestive heart failure, acute and chronic
trauma, electrical cardioversion, hypertension, hypotension, arrhythmas, pulmonary embolism,
severe asthma, sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis with cardiac injury.9 10 Importantly, these other etiologies rarely demonstrate the
classic rising and falling pattern experienced with a MI which highlights the importance of serial
monitoring when the clinical scenario is confusing.8 11 12

Definition of Myocardial Infarction
In 2012, a Task Force of the Joint European Society of Cardiology (ESC), American College
of Cardiology Foundation (ACCF), American Heart Association (AHA), and World Heart
Federation (WHF) published an updated redefinition of Ml in which biomarkers play a central
role.12 Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI
diagnosis.

The 2012 Third Universal Definition of Myocardial Infarction document states that the
following is one criterion for the diagnosis of MI:

*"Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
(cTn)] with at least one value above the 99 th percentile of the upper reference limit (URL)
and with at least one of the following:

@ 2013 Beckman Coulter, Inc. B16315B Access AccuTni4-3 for use on Acess 2 immrroassay Systems
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- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch

block (LBBB);
- Development of pathological Q waves in the FCC;

- Imaging evidence of new loss of viable myocardium or new regional wall motion
abnormality;

- Identification of an intracoronary thrombus by angiography or autopsy." 12

Additionally, the Third Universal Definition of Myocardial Infarction document recommends
an optimal imprecision level (coefficient of variation, or CV) for troponin assays! 10% at the

9 9 th percentile URL of a healthy population, and recognizes that assays with imprecision > 10%
CV at the 99th percentile URL make determination of a significant change more difficult, but do
not cause false positive results. However, assays with CV > 20% at the 99th percentile URL
should not be used.' 2

Because cTn may not appear in blood -within the first hours after myocardial injury, 1 3 cTn
should be measured upon admission, and then serially at regular intervals to demonstrate
a rise and/or fall in cTn values. When an increased cTn value is encountered in the absence of
myocardial ischemia, a careful search for other possible etiologies of cardiac damage should
be undertaken. 

1 4

Principles of The Access AccuTnl±3 assay is a two-site immunoenzymatic ("sandwich") assay. Monoclonal
the Procedure anti-cTnI antibody conjugated to alkaline phosphatase is added to a reaction vessel along with

a surfactant-containing buffer and sample. After a short incubation, paramagnetic particles
coated with monoclonal anti-cTnI antibody are added. The human cTnI binds to the anti-cTnl
antibody on the solid phase, while the anti-cTnI antibody - alkaline phosphatase conjugate
reacts with different antigenic sites on the cTnl molecules. After incubation in a reaction vessel,
materials bound to the solid phase are held in a magnetic field while unbound materials are
washed away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measured with a luminometer. The light production is directly
proportional to the concentration of cmnI in the sample. The amount of analyte in the sample is
determined from a stored, multi-point calibration curve.

Product Access AccuTnl+3 Reagent Pack (for use on Access 2 Immunoassay Systems)
Information Cat. No. A98143: 100 determinations, 2 packs, 50 tests/pack

* Provided ready to use.
* Store upright and refrigerate at 2 to 1 0 C.
* Refrigerate at 2 to I100C for a minimum of two hours before use on the instrument.
* Stable until the expiration date stated on the label when stored at 2 to 100 C.

* Stable at 2 to 10 0C for 56 days after initial use.
* Signs of possible deterioration are a broken elastomeric layer on the pack or control values

out of range.
* If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Access AccuTnl+3 for use on Access 2 Immunossay Systems B16315B 0 2013 Bckman Coulter, Inc.
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Ria: P'aramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cTnT) suspended in TRIS buffered saline, with
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% ProClin** 300.

Rib: 0.1 N NaOIH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Rid: Mouse monoclonal anti-human cTnI alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Warnings and - For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide build-up.' 5

* Xi. Irritant: 0.25% ProClin 300.UR 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap
and water. Wear-suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

Specimen 1. For use on serum and lithium heparin plasma samples. Do not dilute patient samples, as this
Collection and could lead to lower than expected troponin results. Matched serum and lithium heparin

Preparation plasma samples were tested using the Access AccuTnl+3 assay. Regression and correlation
analysis are shown below:

n Osratinnge of Intercept (95% Cl) Slope (95% CI) Coefficient (r)

97 0.02-72 0.00 (-0.01 - 0.00) 1.03 (1.00-1.05) 0.99
43 0.02 -0.5 0.0 (0.0 - 0.00) 0.98 (0.93 - 1 .02) 0.99

Heparin plasma and serum samples should not be used interchangeably.' 6

2. The role of preanalytical factors in laboratory testing has been described in a variety of
published literature.17 18 19 To minimize the effect of preanalytical factors, observe the
following recommendations for handling, processing, and storing blood samples:
* Collect all blood samples observing routine precautions for venipuncture.' 7

* Allow serum samples to clot completely before centrifugation. Time to clot may be
prolonged in serum samples due to the patient's clinical condition or in patients receiving
anticoagulant therapy. 1 7

* Keep tubes stoppered at all times.17

* Store samples tightly stoppered at room temperature (15 to 30'C) for no longer than two hours.

* Samples should be centrifuged and refrigerated within two hours of blood draw.
* Serum or plasma should be physically separated from contact with cells as soon as

possible with a maximum time limit of two hours from the time of collection.
* Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely

elevated results.

© 2013 Beckman olter, Inc. B3163155 Access AccuTntt3 fmo se on Access 2 Imnoassay Systems
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* For plasma, avoid transferring material from the white blood cell/platelet layer located
just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should
be taken to avoid resuspending platelets.

* Turbid serum or plasma samples containing particulate matter should be transferred
from the original tube and recentrifuged prior to assay. A specimen (original tube) that
contains a separating device (gel barrier) is never to be recentrifuged;

* If the assay will not be completed within 24 hours, or for shipment of samples, freeze at
-20 0C or colder.17

* Follow blood collection tube manufacturer's recommendations for centrifugation.

* Samples may be stored for six months at -20'C.
3. Each laboratory should determine the acceptability of its own blood collection tubes and

serum separation products. Variations in these products may exist between manufacturers
and, at times, from lot-to-lot.

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials 1. Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (pg/L).
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. Al16792

Procedural 1. Refer to the appropriate system manuals and/or Help system for a specific description of
Comments installation, start-up, principles of operation, system performance characteristics, operating

instructions, calibration procedures, operational limitations and precautions, hazards,
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times
before loading on the instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) pl of sample for each determination in addition to the sample container
and system dead volumes. Refer to the appropriate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting
units to the International System of Units (SI units) psg/L, or alternate units such as pglmL or
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert
concentrations to the International System (pug/L), multiply ng/mL by multiplication factor 1.
For manual conversion to pg/mL or ngfL, multiply ng/mL by a factor of 1000.

Procedure Refer to the appropriate system manuals and/or Help system for information on managing
samples, configuring tests, requesting tests, and reviewing test results.

Calibration Run the Access AccuTnl+3 Calibrator SO and S1 in quadruplicate, and the Calibrator S2-S5 in
Details duplicate.

An active calibration curve is required for all tests. For the Access AccuTnl±3 assay, calibration
is required every 56 days. Refer to the appropriate system manuals and/or Help system for

Accss AcaTrni-3 for use on Access 2 immunassay Systems B16315B © 2013 Beckman Coulter, Inc.
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information on calibration theory, configuring calibrators, calibrator test request entry, and
reviewing calibration data.

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for
monitoring the system performance of immunochemical assays. Because samples can be
processed at any time in a "random access" format rather than a "batch" format, quality control
materials should be included in each 24-hour time period .20 Include quality control materials
that cover at least two levels of analyte. It is recommended that at least one level is targeted near
the MI cutoff. Several options are commercially available that meet these criteria. More frequent
use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow
manufacturer's instructions for reconstitution and storage. Each laboratory should establish
mean values and acceptable ranges to assure proper performance of the quality control
material. The thermal profile of native human cardiac troponin I was used in development of
this assay. Quality control materials containing troponin I not from this source
(e.g. recombinant antigens) may behave differently. Quality control results that do not fall
within acceptable ranges may indicate invalid test results. Examine all test results generated
since obtaining the last acceptable quality control test point for this analyte. Refer to the
appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results Patient test results are determined automatically by the system software. The amount of analyte
in the sample is determined from the measured light production by means of the stored
calibration data, and the application of mathematical adjustments. Patient test results can be
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help
system for complete instructions on reviewing sample results.

Limitations of 1. This product is for use on Access 2 Inmmoassay Systems only. It is not compatible with UniCel
the Procedure DAl systems.

2. Ambient laboratory temperature should be maintained between 18'C and 280C (64.40 F and
82.40 F) while conducting patient sample testing. This assay employs an algorithm to correct
for laboratory temperature fluctuations that could impact the accuracy of troponin test
results. Up to 10% residual systematic bias may be observed when comparing patient results
obtained at 180 C and 28'C (64.4'F and 82.40F).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the
S5 calibrator, 0.02 to -100 ng/mL (pgIL). Values outside of this range should be reported as
< 0.02 ng/mL or > S5 calibrator (- 100 ng/mL), respectively. Do not dilute patient samples as
this could lead to lower than expected troponin results.

4. For assays employing antibodies, the possibility exists for interference by heterophile
antibodies in the patient sample. Patients who have been regularly exposed to animals or
have received immunotherapy or diagnostic procedures utilizing immunoglobulins or
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with
immunoassays. Additionally, other heterophile antibodies such as human anti-goat
antibodies may be present in patient samples.21 22 Such interfering antibodies may cause
erroneous results. Carefully evaluate the results of patients suspected of having these
antibodies.

5. Other potential interferences in the patient sample could be present and may cause
erroneous results in immunoassays. Some examples that have been documented in literature
include rheumatoid factor, endogenous alkaline phosphatase, fibrin, and proteins capable of
binding to alkaline phosphatase. 3 24 Fibrinolytic agents activate proteases that may
influence protein measurements, including troponin.23 Carefully evaluate the results of
patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this
assay. Troponin I not from this source (e.g. recombinant antigens) may behave differently.

C 2013 Beckman Coulter, Inc., B16315B Access AccaTnlI-3 for use on Access 2 Immunassay Systems
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7. The role of preanalytical factors in laboratory testing has been described in a variety of
published literature.' 7"'8"9 Following blood collection tube manufacturers' specimen
collection and handling recommendations are essential to reduce preanalytical errors.

8. The Access AccuTnl±3 assay is not intended to be used in isolation. Results should be
interpreted in conjunction with other diagnostic tests and clinical information. When serial
samples arc obtained and troponin is considered in the clinical context of each patient, acute
events such as MI may be distinguished from other conditions causing myocardial injury.'2

9. The Access AccuTnl±3 assay does not demonstrate any "hook" effect up to 2500 ng/mL Q Ig/L).

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 99 1 percentile

upper reference limit (UIZL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects
were enrolled at seven geographically diverse locations. Both mnale and female subjects were
included with approximately half above the age of 40 years and the other half between 18 and
40 years.

Subjects were excluded from the study if they met any of the following criteria:

* Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina,
coronary artery disease, history of MI, history of percutaneous transcoronary
angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral
artery disease including cerebrovascular disease/stroke or deep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

* Currently taking a medication for cardiovascular disease, including: ACE inhibitors,
angiotensin 11 receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

* Diabetes.
* Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic

obstructive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus,
rheumatoid arthritis, and/or scleroderma.

* Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrated the 9 gth percentile upper reference limit (URL) to be
0.02 ng/mL (95% Cl: 0.01 - 0.05).

9 9th Percentile Upper Reference Limit of a Healthy Population

n Age Range (years) 99th Percentile
(95% C0)

527 18-94 0.02 nglmL (0.01-0.05)

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of
1929 patients presenting to the Emergency Department with chest pain was conducted in order
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical
Performance Evaluation section for further information.

Clinical Diagnosis of Myocardial Infarction
Performance As described in the Summary and Explanation section of this document, the Universal

Evaluation Definition of Myocardial Infarction document has recommended the use of more sensitive cTn
assays and lower cutoffs. To establish clinical performance of Access AccuTnl+3 to aid in the

Access Accu1 nI+3 Ior use on Access 2 lmrnunoassay Systems B16315B . @2013 Bcckman Coter, Inc.
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diagnosis of MI, a clinical study was conducted to evaluate sensitivity (% MI correctly
identified) and specificity (%k non-MI correctly identified) at cutoffs near and at the 991h

percentile UIRL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED)
patients presenting with chest pain or equivalent ischemic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
Infarction. 1 * Investigators and adjudicators were blinded to the Access AccuTnl±3 assay
results. The adjudicators were also blinded to the site diagnoses. All results presented below
were based on the adjudicated diagnoses. The MI incidence was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.

'The 2012 Third Universal oefinition of Myocardial Infarction was published after completion of this prospective study.
1 2

Clinical Sensitivity and Specificity

The American College of Emergency Physicians (ACEP) recommends serial troponin
measurements for patients presenting early after symptom onset (< 8 hours). 26 However,
patient estimates of symptom timing may not be totally reliable, prompting serial sampling
recommendations after admission to the emergency department. Based on these guidelines and
literature recommendations, study results are presented for the following time intervals:

* < 8 hours and : 8 hours after symptom onset
* Baseline, ! 1 - 3 hours, : 3 - 6 hours, and ! 6 - 9 hours after admission

Receiver Operating Characteristic (ROC) Curves and Areas Under the Curve (AUC) were
generated for serial time intervals after symptom onset and admission. Study results showed
the AcculnN-3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97,
p < 0.0001).

Diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non-M\41correctly
diagnosed) were also determined as shown in the tables below. Estimates of sensitivity and
specificity were determined by dividing the number of patients correctly diagnosed by the
AccuTnl±3 assay (n) by the total number of patients with an adjudicated diagnosis (N). Cutoffs
of 0.02 ng/mL, 0.03 ng/mL, and 0.04 ng/mL yielded 97%, 94%, and 88% sensitivity respectively
for cTnI measurements 8 hours after Symptom onset. Specificity ranged from 82% to 93%.

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of MI as this cutoff yields 94%
(90-97) sensitivity, and 87% (85-89) specificity. The Access AccuTnl+3 Limit of Quantitation
(LoQ) is 0.04 ng/mL (pg/L) at 10% CV.

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset

TnI cutoff for Sensitivity Specificity
Diagnosis of Hours After (MI patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI ( ) Symptom Onset
(ng/mL) %n/N 95% Cl % n/N 95% CI

0.2 <8 hours 96 159/165 92-99 83 826/993 81 -85
z 8 hours 97 154/159 93-99 82 909/1113 79-84

0.3 <S8hours 92 151/165 86-95 89 885/993 87-91
S 8hours 94 150/159 90-97 87 966/1113 85-89

0.4 <8 hours 86 141/165 79-90 94 929/993 92-95
> 8hours 88 140/159 82-93 93 1032/1113 91-94

© 2013 Beckman Coulter, Inc. -'B16315B Access AccuTnl±3 for use on Access 2 Imunoassay Systems
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Diagnostic Sensitivity and Specificity for Serial Time Intervals
After Admission to the Emergency Department

Hous AterSensitivity SpecificityDinosistof or fe (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)
Dioi ( ) Admission _______ ______________

(ng/mL) to ED % n/N 95% Cl n/N 95% CI

Baseline 92 233/253 88-95 84 141 2/1 675 83-86
:l to3 98 122/124 94-100 86 867/1014 83-88

0.2 3to6 98 154/157 95-100 81 762/941 78-83

6to9 93 40/43 - 81 -99 76 188/246 71-82
Baseline 87 221/253 83-91 89 1495/1675 88-91

0.3 lto,3 96 119/124 91 -99 89 907/1014 87-91
S3to6i 95 149/157 90-98 87 816/941 84-89
6to9 91 39/43 78-97 87 214/246 82-91

Baseline 77 195/253 71-82 94 1572/1675 93-95

0.41: to 3 90 111/124 83-94 94 948/1014 92-95

3to6i 87 137/157 81 -92 93 875/941 91-95
6tto9 91 39/43 78-97 93 229/246 89-96

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction. 11 12

When serial samples are obtained and the marker is considered in the clinical context of each
patient, acute events such as Ml may be distinguished from other conditions causing
myocardial injury. The AccuTnl+3 assay is not intended to be used in isolation; results should
be interpreted in conjunction with other diagnostic tests and clinical information,

Positive Predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of MI diagnosis in patients with elevated cTnI) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patients with
non-elevated cTnI) were calculated for the multicenter prospective study, per CLSI Guideline
I/LA2I-A2.27 Predictive value analysis, unlike ROC analysis, is directly proportional to the
prevalence of disease in the intended use population. The overall Ml prevalence of 13% in this
study is consistent with literature and public health findings, and indicates that the study
population is representative of the intended use population. Non-representative study
populations with high MI prevalence (35-50%) may overestimate apparent diagnostic accuracy,
particularly PPVs (up to 80-90%)."8 Since predictive value analysis is prevalence dependent,
results will vary by region and facility.

Study results are shown in the following tables. Estimates of PPV were determined by
dividing the number of patients with elevated cmnI values and adjudicated MI diagnoses (n)
by the total number of patients with elevated cTnl values (N). Estimates of NPV were
determined by dividing the number of patients with non-elevated cTnl values and
adjudicated non-MI diagnoses (n) by the total number of patients with non-elevated cTnI
values (N). NPVs indicate nearly all patients with cTnl values < 0.03 ng/mL were diagnosed
with conditions other than myocardial infarction (non-MI). PPVs indicate that approximately
51-58% of patients with cTnI values : 0.03 ng/mL were diagnosed with MI. The Access
AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 ng/mL (pag/L) at 10% CV. NPVs indicate that
96-99% of patients with cTnI values <0.04 ng/mL were diagnosed with conditions other than
myocardial infarction (non-MI). PPVs indicate that approximately 63-70% of patients with
cTnI values :0.04 nglmL were diagnosed with MI.
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PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTni Positive Predictive Value (Patients above Negative Predictive Value (Patients below
cuof Hours After cutoff diagnosed as MIT) cutoff diagnosed as Non-Mi)

(nutmLf Symptom Onset ____ _______
(gm)%n/N 95% CI n/rN 95% CI

0.2 <8 hours 49 159/326 43-54 99 826/832 98-100
L Shours 43 154/358 38-48 100 909/914 99-100

0.3 <S8hours 58 151/259 52-64 98 885/899 97-99
L 8hours 51 150/297 45-56 99 966/975 98-100

0.4 <8 hours 69 141/205 62-75 98 929/953 96-98
8 hours 63 140/221 1 57-70 98 1032/1051 1 97-99

PPV and NPV for Serial Time Intervals
After Admission to the Emergency Department

AccuTnl Hours After Positive Predictive Value (Patients above cutoff Negative Predictive Value (Patients below cutoff

cutoff Admission diagnosed as IWO diagnosed as Non-MI)

hng/mL) to ED %n/N 95% CI n/WN 95% CI

Baseline 47 233/496 43-51 99 1412/1432 98-99

0.2 1 to3 45 122/269 39-52 100 867/869 100-100

> 3 to 6 46 154/333 41 -52 100 762/765 99- 100
!6 to 9 41 40/98 31-51 98 188/191 95-100

Baseline 55 221/401 50-60 98 1495/1527 97-99

.3 I to 3 53 119/226 46-59 100 907/912 99-100
> 3to 6 54 149/274 48-60 99 816/824 98-100
:6 to 9 55 39/71 43-67 98 214/218 95- 100

Baseline 65 195/298 60-71 96 1572/1630 95-97
1 to3 63 111/177 55-70 99 948/961 98-99

0.4 3to6 68 137/203 61-74 98 875/895 97-99
6to9 70 39/56 56-81 98 229/233 96-100

Note: Since predictive value analysis is prevalence-dependent, results will vary by region and facility.

These results are representative of the use of low troponin cutoffs, emphasizing the importance
of serial samples when low cutoffs are used. However, even a single elevated troponin value
( !0.03 nglmL) increased the probability of MI from 13% to 51-58%, providing important
information to the clinician.

Non-MI patients with elevated cTnI values (Myocardial Injury)
Of the 1676 non-MI patients in the Beckman Coulter prospective multicenter pivotal trial, 217
(139%) had at least one cTnI value s0.03 ng/mL on one or more of the serial draws. Of these 217
patients, 98.6% (214/21 7) were found to have cardiac conditions such as angina, atrial
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachycardia;
or non-cardiac conditions such as renal failure or pulmonary embolism that may result in
myocardial damage. Results are consistent with literature findings that cTnI may be elevated in
non-MI patients with coronary and/or non-coronary disease with myocardial injury.29 ,30

Elevated cTnI values in a non-MI patient should not be disregarded. Troponin is specific for
myocardial injury; serial samples and clinical context allow identification of patients with acute
and chronic conditions causing myocardial injury.

D 2013 Beckman Coulter, Inc. B16315B3 Access Accul nl.3 for use on Access 2 Immunoassay Systems
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Specific Linearity
Performance The Access AccuTnl±3 assay demonstrates clinically acceptable linearity throughout the

Characteristics analytical measuring range. Twelve studies, based on CLSI EP6-A,3' were performed to
determine linearity of the Access AccuTnI-3 assay. For each study, one high sample at or above
the highest calibrator level and one low sample approximately at the limit of detection were
mixed to make seven evenly distributed sample concentrations. Four replicates of the seven
mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnl+3 assay demonstrates
linearity with a maximum deviation between a linear and non-linear fit of! 15%.

Imprecision

This assay exhibits total imprecision of 8% at concentrations > 0.075 ng/mL (pngIL), and total
Standard Deviation (SD) 0.006 ng/mL (pgfL) at concentrations 0.075 ng/mL (pgIL). One
study, based on CLSI EP%-A2 3 2 guidelines, provided the following data. This study used one
low spiked patient pool, three commercial controls and one high patient pool. These samples
were tested in duplicate in two runs per shift, two shifts per day, over a total of 13 days,
generating at least 20 independent assays.

SapeMean Within Run Between Run Total imprecision
Sape(ng/L) (%CV) (%CV) (%CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 - 5 5
Commercial Control?2 1.96 2 5 5

Commercial Control 3 13.97 2 5 5
High Patient Pool 56.36 5 4 6

A separate study was performed to assess overall imprecision by incorporating additional
variables than the study above. This overall imprecision study was conducted over 14 days and
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory
temperature. Three patient pools were analyzed throughout this study.

SapeMean Overall Imprecision Overall IMPrecision
Sapl(glL) (SD, nglmL) I% CV

Patient pool 1 0.04 0.003 8
Patient pool 2 0.43 0.022 5
Patient pool 3 1.01 0.043 4

Analytical Specificity/Interferences
The following potential interfering substances were added to lithium heparin plasma pools at
three concentrations of cTnI (approximately 0.01 ng/mL, 0.05 ng/mL, and 0.50 ng/mL).
Additionally, each substance was tested at two concentrations and run on an Access 2
Immunoassay System. Values were calculated as described in CLSI EP7-A2.3 3 Interference
was determined by testing controls (no interfering substance added) and matched test
samples (with interfering substance added). For cTnI samples -0.50 ng/mL, the difference
between the control and test samples was! 10%. For cTnI samples -0.05 ng/mL, the difference
between the control and test samples was 0.006 ng/mL. For cTnl samples -0.01 ng/mL, the
control and test samples were 0.02 ng/mL. At the highest concentrations listed below, no
interference was observed.

AccssAccuanlA-3 fo s nAccess 2 Immunoasy Systems B16315B © 2013 Beckman Coulter, Inc.
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mg/dL -Furosemide 40 mgldL

Acetylsalicylic Acid 65 mgldIL Hemoglobin 5 mg/mL

Allopurinol 40 mgldIL Human Serum Albumin 6000 mg/dL

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mg/dL Low MW Heparin 28.8 U/mL

Ascorbic Acid 6 mgldL Methyldopa 2.5 rng/dL

Atenolol 1 mg/dL Nifedipine 60 pg/mL

Bulirubin (conjugated) 40 mgld L Nitrofurantoin 6.4 mgldL

Bilirubin (unconjugated) 40 mg/dL Nystatin 2.15 mg/dL

Biotin 290 ng/mL Oxytetracycline 24 mgldL

Caffeine 10 mg/dL Phenytoin 10 mg/dL

Captopril 5 mg/dL Propranolol 500 pig/mL

Cinnarizine 40 mgldL Quinidine 2 mgldL

Cocaine 2 mg/dL Simvastatin 20 pg/inL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Digoxin 200 ngfrnL Triglycerides 3000 rng/dL

Dopamnine 30 mgldL Trimethoprim 7.5 mgldL

Erythiromycini 20 mgldL Verapaanil 16 mg/dL

Fibrinogen 1000 sng/dL Warfarin 30 pg/off

To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the
substances shown in the following table were added to two levels of cTnI human lithium
heparin plasma samples and run on an Access 2 Immunoassay System.
Values for cross-reactivity were calculated as described in CLSI EP7-A2 33 No significant
cross-reactivity was observed (<l%).

SubsanceConcentration
SubstanceAdded (nglrnL)

Actin 1000

Cardiac troponin C 1000

Recombiant human CK-MB 1000

Myoglobin 1000 -

Myosin 1000

Recombinant human cTnT 250

Skeletal troponin 1 1000

Tropomyosin -1000

Limit of Blank
The Access AccuTnl+3 assay has a Limit of Blank (LoB) of < 0.01 ng/mL (pag/L). One study
determined the LoB for Access AccuTnl+3 to be 0.003 ng/mL (pg/L). LoB was tested using a
protocol based on CLSI EPI7-A2.3

© 2013 Beckma n Coulter, Inc. -. B16315B Access AcniTnIt3 for use on Access 2 Immnunoassay Systemns
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Limit of Detection
The Access Acculnl+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (pig/L). One study
determined the LoU for Access AccuTnl+3 to be 0.008 ng/mL (iug/L). LoD was tested using a
protocol based on CLSI ET'1 7-A2 3 4

Limit of Quantitotion
The Access AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 ng/mL (Pg/L) at 10%CV and
0.02 ng/mL (pag/L) at 20%CV. LoQ for Access AccuTnl+3 was determined using a protocol
based on CLSI EPI7-A2.3 Multiple studies were completed, and a minimum of 60 replicates of
several low concentration troponin I samples were measured in each study. The expected
imprecision in the clinically relevant concentration range was estimated by combining data
from multiple studies to create a best fit regression describing the relationship of %CV and
troponin I concentration as shown in the table below.

Limit of Quantitation (imprecision estimate)

50-log-lNoguadratic

-

0-

025, l 55 a ~ a

Concentration (nglniL-)
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Access OECKMAN
Immunoassau Systems COULER
Accuffhli3 CALIBRATORS
R-EFA98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIA2

Intended Use The Access AcctiTnI+3 Calibrators are intended to calibrate the Access AccuTnl±3 Reagent for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and Quantitative assay calibration is the process by which samples with known analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samples to measure the response.

The mathematical relationship between the measured responses and the known analyte
concentrations establishes the calibration curve. This mathematical relationship, or calibration
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnl+3 Calibrators is traceable to the manufacturer's
working calibrators. Traceability process is based on EN 1S0 17511.

The assigned values were established using representative samples from this lot of calibrator
and are specific to the assay methodologies of the Access reagents. Values assigned by other
methodologies may be different. Such differences, if present, may be caused by inter-method
bias.

Product Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Information Cat. No. A98144: SO-Si, 1.5 mt/vial; S2-SS, 1 mljvial

* Provided ready to use.
* Freeze upon receipt at -20'C or colder.
* Mix contents thoroughly by gently inverting before use. Avoid bubble formation.
* Stable until the expiration date stated on the label when stored at -200C or colder.
* After removing from -20'C storage, the thawed vials are stable at 2 to 10'C for 60 days. Label

the vials with the date of thaw or the date of expiration.
* Return calibrators to 2 to 100C after each use. Do not refreeze opened vials.
* Signs of possible deterioration are control values out of range.
* Refer to calibration card for exact concentrations.

SO: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1% ProClin** 300.

Si, S2, S3, Recombinant troponin complex at cTnl levels of approximately 0.3, 1.2,
S4, S5: 5.0, 25 and 100 ng/mL (pg/L) in buffered BSA matrix with surfactant,

< 0.1% sodium azidc, and 0.1% ProClin 300.

Calibration I
Card:

0 2013 Beckman cuher Inc. .B16315B Access AccuTnJ43 for use on Access 2 Iammunoassay Systems
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Warnings and, - For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide
build-up.'

5

* Xi. Irritant: 0.1% ProClin 300.KR 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration
theory, configuring calibrators, calibrator test request entry, and reviewing calibration data.

Calibration Run the Access AccuTnl+3 Calibrator SO and SI in quadruplicate and the Calibrator S2-S5 in
Details duplicate.

The Access Acculnl+3 Calibrators are provided at six levels - zero and approximately 0.3, 1.2,
5.0, 25, and 100 ng/mL (pig/L). Assay calibration data are valid up to 56 days.

Limitations of If there is evidence of microbial contamination or excessive turbidity in a reagent, discard the
the Procedure vial.

Access AccnTnl+3 for use on Access 2 Inmmznoassay Systems B16315B 0 2013 Beckman Coulter, Inc.
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Jones, Edwena

From: Caposino, Paula

Sent: Friday, June 14, 2013 10:09 AM

To: 510K Program; Jones, Edwena
Subject: URGENT K121214/6002

Plese ee heupdate to the trade name for this device which should be updated in CTS

The sponsor has changed the trade name of this device during the course of the review.
Please update the trade name to:
Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators for use on the Access 2
Immunoassay System.
Thank you.

This message is automatically generated by JIRA.

if you think it was sent incorrectly contact one of the administrators: https://jira-
cdrh.fda.gov/jira/secure/Administrators .jspa

For more information on JIRA, see: http://www.atlassian.comfsoftware/jira
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DCC Coversheet for Documents Deleted or 
Withdrawn from eCopy Hold 

Today's Date: 3/26/14 

Complete Document Number: K121214/A001 

This specific document was not entered into the review 
queue because: 

X It was deleted based on lack of response to the eCopy 
hold letters(s). 

D It was withdrawn based on request from the applicant. 
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-^ " DEPARTIVIENT OF HEALTH & HUMAN SERVICES Public Health Service 

" ' ^ Z ! ! ^ 
Food and Drug Administration 
Center for Devices and Radiological Health 
Document Control Center WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

eCopv Hold Letter 

May 10, 2013 

Valynda Machen, Group Manager, Regulatory Affairs 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Dr. 
Chaska, MNS 5318 

Dear Valynda Machen: 

The Center for Devices and Radiological Health (CDRH) ofthe Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

510(k) Number: K121214/AOO1 
Device: Access Accutnl Reagent And Calibrator For Use Gn The Access 2 Immunoassay 
Systems 
Dated: 09-MAY-2013 
Received: lO-MAY-2013 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 ofthe Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate ofa paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because you have either not provided an eCopy or you provided an 
eCopy that failed the loading process because it did not conform to the technical specifications. If 
you provided an eCopy that failed the loading process, then please see the attached document that 
identifies all reasons for the failure that need to be addressed. 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center WG66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When vour Replacement eCopy has been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 
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For more information about FDA's new eCopy program, including the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Medical Device Submissions" at 
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UC 
M313794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSubmitter/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

Ifyou have any questions conceming this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfo@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Gffice of Device Evaluadon 
Center for Devices and Radiological Health 
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Mcdonald, Lisa * 

From: Mcdonald, Lisa * 
Sent: Friday, May 10, 2013 3:29 PM 
To: 'KS0ETTER@BECKMAN.COM' 
Cc: DCCLetters 
Subject: K121214/A001 ECOPY HOLD LETTER (NO ECOPY PROVIDED) 
Attachments: K121214.pdf 
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BECKMAN 
COULTER. 

^l^mlp^\ 

May 09, 2013 

Paula Velasco Caposino, Ph.D. 
U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center-W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-002 

RE: 510(k) #kl21214 - Official Correspondent 
Access AccuTnI+3 on the Access 2 Immunoassay Systems 

Dear Dr. Caposino: 

FDA CDRH DMC 

MAY 1 0 2013 

Rece ived 

The official correspondent for 510(k) #kl21214 has changed from Valynda Machen to Kerrie 
Oetter. 

If there are questions, you may contact me by telephone at (952) 368-7858, by fax at (952) 368-
7610, or by e-mail at ksoetter @beckman.com. 

Sincerely, 

Kerrie Oetter 
Senior Regulatory Affairs 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

Access AccuTnI+3 
kl21214 

3\ 
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CLIA complexity categorization for the Access AccuTnI+3 on the UniCel DxC 600i 
 
Product Description: 
The Access AccuTnI+3 for Access 2 Immunoassay System (k121214) is a paramagnetic 
particle, chemiluminescent immunoassay for the quantitative determination of cardiac 
troponin I (cTnI) levels in human serum and plasma using the Access 2 Immunoassay 
system to aid in the diagnosis of myocardial infarction.  The UniCel DxC 600i (k060256) 
incorporates an Access 2 system in its platform configuration.  
 
The Access family of immunoassay analyzers consist of microcomputer controlled 
random and continuous access instruments.  The analyzers perform enzyme 
immunoassays utilizing paramagnetic particle solid phase and chemiluminescent 
detection.  A luminometer measures the amount of light generated by the reaction.   
 
Reagent Replacement and Instrument Family: 
The Access AccuTnI+3 and the UniCel DxC 600i are eligible for CLIA categorization 
under the Guidance for Industry and FDA Staff; Reagent Replacement and Instrument 
Family Policy (December 11, 2003).  As shown in Table 1 below, both the instrument 
and the reagent are 510(k) cleared.  
 

Table 1: Reagent Replacement Regulatory Pathway 

Test System Current Regulatory Status 

  Cleared New/not cleared 

Reagent A – AccuTnI+3 for Access 2 
Immunoassay (k121214) 

B 

Instrument C – UniCel DxC 600i 
(k060256) 

D 

A+C= Replacement Reagent Policy 
 
A summary of the premarket notification 510(k) history for the Access 2 Immunoassay 
Systems and their respective immunoassay and chemistry analyzer components is 
provided in Table 2 below. 
 

Table 2: 510(k) History of the Access® Immunoassay Analyzer Family 
 

Analyzer System 
FDA 

Docket 
Clearance 

Date 
Immunoassay 

Analyzer 
Chemistry 
Analyzer 

Access 2 Immunoassay 
Analyzer Plus 
AccuTnI+3 

K121214 June 14, 2013 
Stand-Alone N/A 

UniCel DxC 600i 
SYNCHRON Access 
Clinical System 

K060256 February 27, 
2006 

Access 2 Immunoassay 
Analyzer (Access 2) 

UniCel DxC 600 
SYNCHRON System 
analyzer (DxC 600) 
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CLIA Complexity Evaluation under 42 CFR 493.17(a): 
A complexity categorization scoring was performed on the Access AccuTnI+3 for 
UniCel DxC 600i.  The results of the scoring appear in Table 3.  The categorization was 
based on the specific criteria outlined in 42 CFR 493.15(b) of the CLIA 1988 regulation.  
Using those criteria, all seven sections were assigned scores from 1 to 3, with 1 indicating 
the lowest level of complexity.  The Access AccuTnI+3 for UniCel DxC 600i was 
determined to be moderately complex, having a total score of less than 12 points. 
 
The rating of moderately complex assays is based on the rationale contained in the 
regulation.  For this assay, the analyst needs minimal scientific and technical knowledge 
beyond the step-by-step directions, which may be obtained through on-the-job 
instruction, to properly perform the assay procedures and report results (1 point).  The 
analyst needs minimal training and experience for the preanalytic, analytic, and 
postanalytic phases of the testing process to perform the assay (1 point).  The Access 
AccuTnI+3 for UniCel DxC 600i is liquid, prepackaged, premeasured, and requires no 
preparation (1 point).  The UniCel DxC 600i has automatic specimen processing, 
computer controlled timing steps, built-in function checks, and no required calculations, 
necessitating only periodic calibration by the analyst at the request of the software system 
(1 point).  Calibration and control materials are readily available, stable, and easily 
incorporated into the procedure.  Proficiency testing materials are available and stable (1 
point).  Troubleshooting is clearly described in instrument manuals and maintenance 
steps can be easily performed with appropriate training (1 point).  Minimal interpretation 
and judgment is required on the part of the analyst as decision making is not required 
through the testing process itself (1 point). 
 
Table 3:  CLIA Complexity Assessment Access AccuTnI+3 on the UniCel DxC 600i 

Category Access AccuTnI+3 for use on the UniCel DxC 600i 

Knowledge 1 

Training 1 

Reagent Preparation 1 

Operational Steps 1 

QC/PT Materials Availability/Stability 1 

Troubleshooting & Maintenance 1 

Judgment 1 

Total 7 

Interpretation Moderately complex 

 
 
Conclusion: Based on the information provided above Beckman Coulter concludes the 
AccuTnI+3 on the DxC 600i is CLIA moderately complex category. 
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AccuTnI
 A98143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS† WITH 

TEST NAME: TNIA2

Intended Use The Access AccuTnI+3 Reagent is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.
†Access 2 and UniCel DxC 600i

Summary and 
Explanation

The troponins (I, C, and T) are members of a complex of proteins that modulate the 
calcium‐mediated interaction between actin and myosin within muscle cells.1 The 
nomenclature of these distinct proteins of the troponin complex is derived from their respective 
function in muscle contraction. Troponin T anchors the troponin complex to tropomyosin of the 
thin filament, whereas troponin I inhibits actomyosin ATPase, and troponin C is a 
calcium‐binding subunit. Three isotypes of troponin I (TnI) have been identified: one associated 
with fast‐twitch skeletal muscle, one with slow‐twitch skeletal muscle, and one with cardiac 
muscle. The slow and fast‐twitch isoforms have a similar molecular weight of approximately 
20,000 dalton (Da) each. The cardiac‐specific TnI (cTnI) isoform has a molecular weight of 
approximately 24,000 Da and contains a post‐translational tail of 31 amino acids on the 
N‐terminus of the molecule.2,3 This sequence and the 42% and 45% dissimilarity with the 
sequences of the other two isoforms have made possible the generation of highly specific 
monoclonal antibodies without cross‐reactivity with other non‐cardiac TnI forms.4,5 As a result 
of its high tissue specificity cTnI is a cardio‐specific, highly sensitive marker for myocardial 
damage. The Access AccuTnI+3 assay uses monoclonal antibodies specifically directed against 
human cardiac troponin I.

In myocardial infarction (MI), cTnI levels rise in the hours after the onset of cardiac symptoms, 
reaching a peak at 12–16 hours and can remain elevated for 4–9 days post MI.6,7 Numerous 
pathologies can potentially cause troponin elevations without overt ischemic heart disease.8,9 

These pathologies include, but are not limited to, congestive heart failure, acute and chronic 
trauma, electrical cardioversion, hypertension, hypotension, arrhythmias, pulmonary embolism, 
severe asthma, sepsis, critical illness, myocarditis, stroke, non‐cardiac surgery, extreme exercise, 
drug toxicity (adriamycin, 5‐fluorouracil, herceptin, snake venoms), end stage renal disease, and 
rhabdomyolysis with cardiac injury.9,10 Importantly, these other etiologies rarely demonstrate the 
classic rising and falling pattern experienced with a MI which highlights the importance of serial 
monitoring when the clinical scenario is confusing.8,11,12

Definition of Myocardial Infarction
In 2012, a Task Force of the Joint European Society of Cardiology (ESC), American College 
of Cardiology Foundation (ACCF), American Heart Association (AHA), and World Heart 
Federation (WHF) published an updated redefinition of MI in which biomarkers play a central 
role.12 Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI 
diagnosis.

The 2012 Third Universal Definition of Myocardial Infarction document states that the 
following is one criterion for the diagnosis of MI:

• “Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin 
(cTn)] with at least one value above the 99th percentile of the upper reference limit (URL) 
and with at least one of the following:

For CLIA Categorization Only
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– Symptoms of ischemia;

– New or presumed new ST‐segment‐T wave (ST‐T) changes or new left bundle branch 
block (LBBB);

– Development of pathological Q waves in the ECG;

– Imaging evidence of new loss of viable myocardium or new regional wall motion 
abnormality;

– Identification of an intracoronary thrombus by angiography or autopsy.”12

Additionally, the Third Universal Definition of Myocardial Infarction document recommends 
an optimal imprecision level (coefficient of variation, or CV) for troponin assays ≤ 10% at the 
99th percentile URL of a healthy population, and recognizes that assays with imprecision > 10% 
CV at the 99th percentile URL make determination of a significant change more difficult, but do 
not cause false positive results. However, assays with CV > 20% at the 99th percentile URL 
should not be used.12

Because cTn may not appear in blood within the first hours after myocardial injury,13 cTn 
should be measured upon admission, and then serially at regular intervals to demonstrate 
a rise and/or fall in cTn values. When an increased cTn value is encountered in the absence of 
myocardial ischemia, a careful search for other possible etiologies of cardiac damage should 
be undertaken.14

Principles of 
the Procedure

The Access AccuTnI+3 assay is a two‐site immunoenzymatic (“sandwich”) assay. Monoclonal 
anti‐cTnI antibody conjugated to alkaline phosphatase is added to a reaction vessel along with 
a surfactant‐containing buffer and sample. After a short incubation, paramagnetic particles 
coated with monoclonal anti‐cTnI antibody are added. The human cTnI binds to the anti‐cTnI 
antibody on the solid phase, while the anti‐cTnI antibody ‐ alkaline phosphatase conjugate 
reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction vessel, 
materials bound to the solid phase are held in a magnetic field while unbound materials are 
washed away. Then, the chemiluminescent substrate Lumi‐Phos* 530 is added to the vessel and 
light generated by the reaction is measured with a luminometer. The light production is directly 
proportional to the concentration of cTnI in the sample. The amount of analyte in the sample is 
determined from a stored, multi‐point calibration curve.

Product 
Information

Access AccuTnI+3 Reagent Pack (for use on Access 2 Immunoassay Systems)

Cat. No. A98143: 100 determinations, 2 packs, 50 tests/pack

• Provided ready to use.

• Store upright and refrigerate at 2 to 10°C.

• Refrigerate at 2 to 10°C for a minimum of two hours before use on the instrument.

• Stable until the expiration date stated on the label when stored at 2 to 10°C.

• Stable at 2 to 10°C for 56 days after initial use.

• Signs of possible deterioration are a broken elastomeric layer on the pack or control values 
out of range.

• If the reagent pack is damaged (i.e., broken elastomer), discard the pack.
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Warnings and 
Precautions 

• For in vitro diagnostic use.

• Patient samples and blood‐derived products may be routinely processed with minimum risk 
using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines.

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide build‐up.15

• Xi. Irritant: 0.25% ProClin 300.

• The Material Safety Data Sheet (MSDS) is available upon request.

Specimen 
Collection and 

Preparation

1. For use on serum and lithium heparin plasma samples. Do not dilute patient samples, as this 
could lead to lower than expected troponin results. Matched serum and lithium heparin 
plasma samples were tested using the Access AccuTnI+3 assay. Regression and correlation 
analysis are shown below:

Heparin plasma and serum samples should not be used interchangeably.16

2. The role of preanalytical factors in laboratory testing has been described in a variety of 
published literature.17,18,19 To minimize the effect of preanalytical factors, observe the 
following recommendations for handling, processing, and storing blood samples:

• Collect all blood samples observing routine precautions for venipuncture.17

• Allow serum samples to clot completely before centrifugation. Time to clot may be 
prolonged in serum samples due to the patient’s clinical condition or in patients receiving 
anticoagulant therapy.17

• Keep tubes stoppered at all times.17

• Store samples tightly stoppered at room temperature (15 to 30°C) for no longer than two hours.

• Samples should be centrifuged and refrigerated within two hours of blood draw.

• Serum or plasma should be physically separated from contact with cells as soon as 
possible with a maximum time limit of two hours from the time of collection.

• Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely 
elevated results.

R1a: Paramagnetic particles coated with mouse monoclonal anti‐human 
cardiac troponin I (cTnI) suspended in TRIS buffered saline, with 
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide, 
and 0.1% ProClin** 300.

R1b: 0.1 N NaOH.

R1c: TRIS buffered saline, surfactant, < 0.1% sodium azide, and 
0.1% ProClin 300.

R1d: Mouse monoclonal anti‐human cTnI alkaline phosphatase conjugate 
diluted in ACES buffered saline, with surfactant, BSA matrix, protein 
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

R 43: May cause sensitization by skin contact.

S 28‐37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves.

n
Range of 

Observations (ng/mL)
Intercept (95% CI) Slope (95% CI)

Correlation 
Coefficient (r)

97 0.02 – 72 0.00 (‐0.01 – 0.00) 1.03 (1.00 – 1.05) 0.99

43 0.02 – 0.5 0.00 (0.00 – 0.00) 0.98 (0.93 – 1.02) 0.99
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• For plasma, avoid transferring material from the white blood cell/platelet layer located 
just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should 
be taken to avoid resuspending platelets.

• Turbid serum or plasma samples containing particulate matter should be transferred 
from the original tube and recentrifuged prior to assay. A specimen (original tube) that 
contains a separating device (gel barrier) is never to be recentrifuged.

• If the assay will not be completed within 24 hours, or for shipment of samples, freeze at 
‐20°C or colder.17

• Follow blood collection tube manufacturer’s recommendations for centrifugation.

• Samples may be stored for six months at ‐20°C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and 
serum separation products. Variations in these products may exist between manufacturers 
and, at times, from lot‐to‐lot.

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in 
a water bath.

Materials 
Provided

R1 Access AccuTnI+3 Reagent Packs

Materials 
Required But 
Not Provided

1. Access AccuTnI+3 Calibrators (for use on Access 2 Immunoassay Systems)
Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (μg/L).
Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.

3. Access Substrate
Cat. No. 81906

4. Access 2
Access Wash Buffer II, Cat. No. A16792

Procedural 
Comments

1. Refer to the appropriate system manuals and/or Help system for a specific description of 
installation, start‐up, principles of operation, system performance characteristics, operating 
instructions, calibration procedures, operational limitations and precautions, hazards, 
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times 
before loading on the instrument. Do not invert open (punctured) packs.

3. Use fifty–five (55) μL of sample for each determination in addition to the sample container 
and system dead volumes. Refer to the appropriate system manuals and/or Help system for 
the minimum sample volume required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting 
units to the International System of Units (SI units) μg/L, or alternate units such as pg/mL or 
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert 
concentrations to the International System (μg/L), multiply ng/mL by multiplication factor 1. 
For manual conversion to pg/mL or ng/L, multiply ng/mL by a factor of 1000.

Procedure Refer to the appropriate system manuals and/or Help system for information on managing 
samples, configuring tests, requesting tests, and reviewing test results.

Calibration 
Details

Run the Access AccuTnI+3 Calibrator S0 and S1 in quadruplicate, and the Calibrator S2–S5 in 
duplicate.

An active calibration curve is required for all tests. For the Access AccuTnI+3 assay, calibration 
is required every 56 days. Refer to the appropriate system manuals and/or Help system for 
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information on calibration theory, configuring calibrators, calibrator test request entry, and 
reviewing calibration data.

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for 
monitoring the system performance of immunochemical assays. Because samples can be 
processed at any time in a “random access” format rather than a “batch” format, quality control 
materials should be included in each 24‐hour time period.20 Include quality control materials 
that cover at least two levels of analyte. It is recommended that at least one level is targeted near 
the MI cutoff. Several options are commercially available that meet these criteria. More frequent 
use of controls or the use of additional controls is left to the discretion of the user based on good 
laboratory practices or laboratory accreditation requirements and applicable laws. Follow 
manufacturer’s instructions for reconstitution and storage. Each laboratory should establish 
mean values and acceptable ranges to assure proper performance of the quality control 
material. The thermal profile of native human cardiac troponin I was used in development of 
this assay. Quality control materials containing troponin I not from this source 
(e.g. recombinant antigens) may behave differently. Quality control results that do not fall 
within acceptable ranges may indicate invalid test results. Examine all test results generated 
since obtaining the last acceptable quality control test point for this analyte. Refer to the 
appropriate system manuals and/or Help system for information about reviewing quality 
control results.

Results Patient test results are determined automatically by the system software. The amount of analyte 
in the sample is determined from the measured light production by means of the stored 
calibration data, and the application of mathematical adjustments. Patient test results can be 
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help 
system for complete instructions on reviewing sample results.

Limitations of 
the Procedure

1. This product is for use on Access 2 Immunoassay Systems only. It is not compatible with UniCel 
DxI systems.

2. Ambient laboratory temperature should be maintained between 18°C and 28°C (64.4°F and 
82.4°F) while conducting patient sample testing. This assay employs an algorithm to correct 
for laboratory temperature fluctuations that could impact the accuracy of troponin test 
results. Up to 10% residual systematic bias may be observed when comparing patient results 
obtained at 18°C and 28°C (64.4°F and 82.4°F).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the 
S5 calibrator, 0.02 to ~100 ng/mL (μg/L). Values outside of this range should be reported as 
< 0.02 ng/mL or > S5 calibrator (~ 100 ng/mL), respectively.  Do not dilute patient samples as 
this could lead to lower than expected troponin results.

4. For assays employing antibodies, the possibility exists for interference by heterophile 
antibodies in the patient sample. Patients who have been regularly exposed to animals or 
have received immunotherapy or diagnostic procedures utilizing immunoglobulins or 
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with 
immunoassays. Additionally, other heterophile antibodies such as human anti‐goat 
antibodies may be present in patient samples.21,22 Such interfering antibodies may cause 
erroneous results. Carefully evaluate the results of patients suspected of having these 
antibodies.

5. Other potential interferences in the patient sample could be present and may cause 
erroneous results in immunoassays. Some examples that have been documented in literature 
include rheumatoid factor, endogenous alkaline phosphatase, fibrin, and proteins capable of 
binding to alkaline phosphatase.23,24 Fibrinolytic agents activate proteases that may 
influence protein measurements, including troponin.25 Carefully evaluate the results of 
patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this 
assay. Troponin I not from this source (e.g. recombinant antigens) may behave differently.
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7. The role of preanalytical factors in laboratory testing has been described in a variety of 
published literature.17,18,19 Following blood collection tube manufacturers’ specimen 
collection and handling recommendations are essential to reduce preanalytical errors. 

8. The Access AccuTnI+3 assay is not intended to be used in isolation. Results should be 
interpreted in conjunction with other diagnostic tests and clinical information. When serial 
samples are obtained and troponin is considered in the clinical context of each patient, acute 
events such as MI may be distinguished from other conditions causing myocardial injury.12

9. The Access AccuTnI+3 assay does not demonstrate any “hook” effect up to 2500 ng/mL (μg/L).

Expected 
Values

Apparently Healthy Adults
Beckman Coulter conducted a multicenter prospective study to establish the 99th percentile 
upper reference limit (URL) in a population of apparently healthy adults with no known 
diseases of the cardiovascular system or other serious acute or chronic diseases or infections. 
Lithium heparin plasma samples were evaluated. Five hundred twenty‐seven (527) subjects 
were enrolled at seven geographically diverse locations. Both male and female subjects were 
included with approximately half above the age of 40 years and the other half between 18 and 
40 years.

Subjects were excluded from the study if they met any of the following criteria:

• Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, 
coronary artery disease, history of MI, history of percutaneous transcoronary 
angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral 
artery disease including cerebrovascular disease/stroke or deep vein thrombosis, 
hemostatic disorders, and/or congestive heart failure.

• Currently taking a medication for cardiovascular disease, including: ACE inhibitors, 
angiotensin II receptor blockers, beta‐blockers, calcium channel blockers, diuretics, blood 
thinners, and/or platelet inhibitors.

• Diabetes.

• Chronic kidney disease.

• Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic 
obstructive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus, 
rheumatoid arthritis, and/or scleroderma.

• Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep 
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or 
urinary tract infection.

• Pregnancy.

Results from this study demonstrated the 99th percentile upper reference limit (URL) to be 
0.02 ng/mL (95% CI: 0.01 – 0.05).

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of 
1929 patients presenting to the Emergency Department with chest pain was conducted in order 
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical 
Performance Evaluation section for further information.

Clinical 
Performance 

Evaluation

Diagnosis of Myocardial Infarction
As described in the Summary and Explanation section of this document, the Universal 
Definition of Myocardial Infarction document has recommended the use of more sensitive cTn 
assays and lower cutoffs. To establish clinical performance of Access AccuTnI+3 to aid in the 

99th Percentile Upper Reference Limit of a Healthy Population

n Age Range (years) 99th Percentile
(95% CI)

527 18–94 0.02 ng/mL (0.01–0.05)
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diagnosis of MI, a clinical study was conducted to evaluate sensitivity (% MI correctly 
identified) and specificity (% non‐MI correctly identified) at cutoffs near and at the 99th 
percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED) 
patients presenting with chest pain or equivalent ischemic symptoms suggestive of Acute 
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care 
hospital‐associated emergency departments participated, reflecting regional, urban, suburban, 
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert 
physicians using criteria consistent with the 2007 Universal Definition of Myocardial 
Infarction.11* Investigators and adjudicators were blinded to the Access AccuTnI+3 assay 
results. The adjudicators were also blinded to the site diagnoses. All results presented below 
were based on the adjudicated diagnoses. The MI incidence was 13% (253/1929).

To assess performance of the Access AccuTnI+3 assay, study samples were tested at four 
independent testing facilities on an Access 2 Immunoassay System. Testing was performed 
using lithium heparin plasma samples.

*The 2012 Third Universal Definition of Myocardial Infarction was published after completion of this prospective study.
12

Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial troponin 
measurements for patients presenting early after symptom onset (< 8 hours).26 However, 
patient estimates of symptom timing may not be totally reliable, prompting serial sampling 
recommendations after admission to the emergency department. Based on these guidelines and 
literature recommendations, study results are presented for the following time intervals:

• < 8 hours and ≥ 8 hours after symptom onset

• Baseline, ≥ 1 – 3 hours, ≥ 3 – 6 hours, and ≥ 6 – 9 hours after admission

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were 
generated for serial time intervals after symptom onset and admission. Study results showed 
the AccuTnI+3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94‐0.97, 
p < 0.0001).

Diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non‐MI correctly 
diagnosed) were also determined as shown in the tables below. Estimates of sensitivity and 
specificity were determined by dividing the number of patients correctly diagnosed by the 
AccuTnI+3 assay (n) by the total number of patients with an adjudicated diagnosis (N). Cutoffs 
of 0.02 ng/mL, 0.03 ng/mL, and 0.04 ng/mL yielded 97%, 94%, and 88% sensitivity respectively 
for cTnI measurements ≥ 8 hours after symptom onset. Specificity ranged from 82% to 93%.

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of MI as this cutoff yields 94% 
(90‐97) sensitivity, and 87% (85‐89) specificity. The Access AccuTnI+3 Limit of Quantitation 
(LoQ) is 0.04 ng/mL (μg/L) at 10% CV. 

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset

TnI cutoff for 
Diagnosis of 

MI (≥) 
(ng/mL)

Hours After 
Symptom Onset

Sensitivity 
(MI patients correctly diagnosed)

Specificity
(Non‐MI patients correctly diagnosed)

% n/N 95% CI % n/N 95% CI

0.02
< 8 hours 96 159/165 92 – 99 83 826/993 81 – 85

≥ 8 hours 97 154/159 93 – 99 82 909/1113 79 – 84

0.03
< 8 hours 92 151/165 86 – 95 89 885/993 87 – 91

≥ 8 hours 94 150/159 90 – 97 87 966/1113 85 – 89

0.04
< 8 hours 86 141/165 79 – 90 94 929/993 92 – 95

≥ 8 hours 88 140/159 82 – 93 93 1032/1113 91 – 94
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In clinical practice, even higher specificity is attained from detection of a rise and/or fall in 
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction.11,12 
When serial samples are obtained and the marker is considered in the clinical context of each 
patient, acute events such as MI may be distinguished from other conditions causing 
myocardial injury. The AccuTnI+3 assay is not intended to be used in isolation; results should 
be interpreted in conjunction with other diagnostic tests and clinical information.

Positive Predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of MI diagnosis in patients with elevated cTnI) and 
Negative Predictive Values (NPV, probability of non‐MI diagnosis in patients with 
non‐elevated cTnI) were calculated for the multicenter prospective study, per CLSI Guideline 
I/LA21‐A2.27 Predictive value analysis, unlike ROC analysis, is directly proportional to the 
prevalence of disease in the intended use population. The overall MI prevalence of 13% in this 
study is consistent with literature and public health findings, and indicates that the study 
population is representative of the intended use population. Non‐representative study 
populations with high MI prevalence (35‐50%) may overestimate apparent diagnostic accuracy, 
particularly PPVs (up to 80‐90%).28 Since predictive value analysis is prevalence dependent, 
results will vary by region and facility.

Study results are shown in the following tables. Estimates of PPV were determined by 
dividing the number of patients with elevated cTnI values and adjudicated MI diagnoses (n) 
by the total number of patients with elevated cTnI values (N).  Estimates of NPV were 
determined by dividing the number of patients with non‐elevated cTnI values and 
adjudicated non‐MI diagnoses (n) by the total number of patients with non‐elevated cTnI 
values (N). NPVs indicate nearly all patients with cTnI values < 0.03 ng/mL were diagnosed 
with conditions other than myocardial infarction (non‐MI). PPVs indicate that approximately 
51‐58% of patients with cTnI values ≥ 0.03 ng/mL were diagnosed with MI. The Access 
AccuTnI+3 Limit of Quantitation (LoQ) is 0.04 ng/mL (μg/L) at 10% CV.  NPVs indicate that 
96‐99% of patients with cTnI values <0.04 ng/mL were diagnosed with conditions other than 
myocardial infarction (non‐MI). PPVs indicate that approximately 63‐70% of patients with 
cTnI values ≥ 0.04 ng/mL were diagnosed with MI.

Diagnostic Sensitivity and Specificity for Serial Time Intervals 
After Admission to the Emergency Department

TnI cutoff for 
Diagnosis of 

MI (≥) 
(ng/mL)

Hours After 
Admission 
to ED

Sensitivity 
(MI patients correctly diagnosed)

Specificity
(Non‐MI patients correctly diagnosed)

% n/N 95% CI % n/N 95% CI

0.02

Baseline 92 233/253 88 – 95 84 1412/1675 83 –86

≥ 1 to 3 98 122/124 94 – 100 86 867/1014 83 – 88

≥ 3 to 6 98 154/157 95 – 100 81 762/941 78 – 83

≥ 6 to 9 93 40/43 81 – 99 76 188/246 71 – 82

0.03

Baseline 87 221/253 83 – 91 89 1495/1675 88 – 91

≥ 1 to 3 96 119/124 91 – 99 89 907/1014 87 – 91

≥ 3 to 6 95 149/157 90 – 98 87 816/941 84 – 89

≥ 6 to 9 91 39/43 78 – 97 87 214/246 82 – 91

0.04

Baseline 77 195/253 71 – 82 94 1572/1675 93 – 95

≥ 1 to 3 90 111/124 83 – 94 94 948/1014 92 – 95

≥ 3 to 6 87 137/157 81 – 92 93 875/941 91 – 95

≥ 6 to 9 91 39/43 78 – 97 93 229/246 89 – 96
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Note: Since predictive value analysis is prevalence‐dependent, results will vary by region and facility.

These results are representative of the use of low troponin cutoffs, emphasizing the importance 
of serial samples when low cutoffs are used. However, even a single elevated troponin value 
(≥ 0.03 ng/mL) increased the probability of MI from 13% to 51‐58%, providing important 
information to the clinician.

Non-MI patients with elevated cTnI values (Myocardial Injury)
Of the 1676 non‐MI patients in the Beckman Coulter prospective multicenter pivotal trial, 217 
(13%) had at least one cTnI value ≥ 0.03 ng/mL on one or more of the serial draws. Of these 217 
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrial 
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachycardia; 
or non‐cardiac conditions such as renal failure or pulmonary embolism that may result in 
myocardial damage. Results are consistent with literature findings that cTnI may be elevated in 
non‐MI patients with coronary and/or non‐coronary disease with myocardial injury.29,30 
Elevated cTnI values in a non‐MI patient should not be disregarded. Troponin is specific for 
myocardial injury; serial samples and clinical context allow identification of patients with acute 
and chronic conditions causing myocardial injury.

PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTnI 
cutoff 
(ng/mL)

Hours After 
Symptom Onset

Positive Predictive Value (Patients above 
cutoff diagnosed as MI)

Negative Predictive Value (Patients below 
cutoff diagnosed as Non‐MI)

% n/N 95% CI % n/N 95% CI

0.02
< 8 hours 49 159/326 43 – 54 99 826/832 98 – 100

≥ 8 hours 43 154/358 38 – 48 100 909/914 99 – 100

0.03
< 8 hours 58 151/259 52 – 64 98 885/899 97 – 99

≥ 8 hours 51 150/297 45 – 56 99 966/975 98 – 100

0.04
< 8 hours 69 141/205 62 – 75 98 929/953 96 – 98

≥ 8 hours 63 140/221 57 – 70 98 1032/1051 97 – 99

PPV and NPV for Serial Time Intervals
After Admission to the Emergency Department

AccuTnI 
cutoff 
(ng/mL)

Hours After 
Admission 
to ED

Positive Predictive Value (Patients above cutoff 
diagnosed as MI)

Negative Predictive Value (Patients below cutoff 
diagnosed as Non‐MI)

% n/N 95% CI % n/N 95% CI

0.02

Baseline 47 233/496 43 – 51 99 1412/1432 98 – 99

≥ 1 to 3 45 122/269 39 – 52 100 867/869 100 – 100

≥ 3 to 6 46 154/333 41 – 52 100 762/765 99 – 100

≥ 6 to 9 41 40/98 31 – 51 98 188/191 95 – 100

0.03

Baseline 55 221/401 50 – 60 98 1495/1527 97 – 99

≥ 1 to 3 53 119/226 46 – 59 100 907/912 99 – 100

≥ 3 to 6 54 149/274 48 – 60 99 816/824 98 – 100

≥ 6 to 9 55 39/71 43 – 67 98 214/218 95 – 100

0.04

Baseline 65 195/298 60 – 71 96 1572/1630 95 – 97

≥ 1 to 3 63 111/177 55 – 70 99 948/961 98 – 99

≥ 3 to 6 68 137/203 61 – 74 98 875/895 97 – 99

≥ 6 to 9 70 39/56 56 – 81 98 229/233 96 – 100
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Specific 
Performance 

Characteristics

Linearity
The Access AccuTnI+3 assay demonstrates clinically acceptable linearity throughout the 
analytical measuring range. Twelve studies, based on CLSI EP6‐A,31 were performed to 
determine linearity of the Access AccuTnI+3 assay. For each study, one high sample at or above 
the highest calibrator level and one low sample approximately at the limit of detection were 
mixed to make seven evenly distributed sample concentrations. Four replicates of the seven 
mixed samples, eight replicates of the low sample and eight replicates of the high sample 
were run on the Access 2 Immunoassay System. The Access AccuTnI+3 assay demonstrates 
linearity with a maximum deviation between a linear and non‐linear fit of ≤ 15%.

Imprecision
This assay exhibits total imprecision of ≤ 8% at concentrations > 0.075 ng/mL (μg/L), and total 
Standard Deviation (SD) ≤ 0.006 ng/mL (μg/L) at concentrations ≤ 0.075 ng/mL (μg/L). One 
study, based on CLSI EP5‐A232 guidelines, provided the following data. This study used one 
low spiked patient pool, three commercial controls and one high patient pool. These samples 
were tested in duplicate in two runs per shift, two shifts per day, over a total of 13 days, 
generating at least 20 independent assays.

A separate study was performed to assess overall imprecision by incorporating additional 
variables than the study above. This overall imprecision study was conducted over 14 days and 
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory 
temperature. Three patient pools were analyzed throughout this study.

Analytical Specificity/Interferences
The following potential interfering substances were added to lithium heparin plasma pools at 
three concentrations of cTnI (approximately 0.01 ng/mL, 0.05 ng/mL, and 0.50 ng/mL). 
Additionally, each substance was tested at two concentrations and run on an Access 2 
Immunoassay System. Values were calculated as described in CLSI EP7‐A2.33 Interference 
was determined by testing controls (no interfering substance added) and matched test 
samples (with interfering substance added).  For cTnI samples ~0.50 ng/mL, the difference 
between the control and test samples was ≤ 10%. For cTnI samples ~0.05 ng/mL, the difference 
between the control and test samples was ≤ 0.006 ng/mL. For cTnI samples ~0.01 ng/mL, the 
control and test samples were ≤ 0.02 ng/mL. At the highest concentrations listed below, no 
interference was observed.

Sample
Mean
(ng/mL)

Within Run 
(%CV)

Between Run 
(%CV)

Total Imprecision 
(%CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 5 5

Commercial Control 2 1.96 2 5 5

Commercial Control 3 13.97 2 5 5

High Patient Pool 56.36 5 4 6

Sample
Mean 
(ng/mL)

Overall Imprecision 
(SD, ng/mL)

Overall Imprecision 
(%CV)

Patient pool 1 0.04 0.003 8

Patient pool 2 0.43 0.022 5

Patient pool 3 1.01 0.043 4
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To evaluate potential cross‐reactivity of the assay with other myofibrillar proteins, the 
substances shown in the following table were added to two levels of cTnI human lithium 
heparin plasma samples and run on an Access 2 Immunoassay System. 
Values for cross‐reactivity were calculated as described in CLSI EP7‐A2.33 No significant 
cross‐reactivity was observed (<1%).

Limit of Blank
The Access AccuTnI+3 assay has a Limit of Blank (LoB) of < 0.01 ng/mL (μg/L). One study 
determined the LoB for Access AccuTnI+3 to be 0.003 ng/mL (μg/L). LoB was tested using a 
protocol based on CLSI EP17‐A2.34

Substance
Highest 

Concentration 
Added

Substance
Highest 

Concentration 
Added

Acetaminophen 20 mg/dL Furosemide 40 mg/dL

Acetylsalicylic Acid 65 mg/dL Hemoglobin 5 mg/mL

Allopurinol 40 mg/dL Human Serum Albumin 6000 mg/dL

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mg/dL Low MW Heparin 28.8 U/mL

Ascorbic Acid 6 mg/dL Methyldopa 2.5 mg/dL

Atenolol 1 mg/dL Nifedipine 60 μg/mL

Bilirubin (conjugated) 40 mg/dL Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugated) 40 mg/dL Nystatin 2.15 mg/dL

Biotin 290 ng/mL Oxytetracycline 24 mg/dL

Caffeine 10 mg/dL Phenytoin 10 mg/dL

Captopril 5 mg/dL Propranolol 500 μg/mL

Cinnarizine 40 mg/dL Quinidine 2 mg/dL

Cocaine 2 mg/dL Simvastatin 20 μg/mL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Digoxin 200 ng/mL Triglycerides 3000 mg/dL

Dopamine 30 mg/dL Trimethoprim 7.5 mg/dL

Erythromycin 20 mg/dL Verapamil 16 mg/dL

Fibrinogen 1000 mg/dL Warfarin 30 μg/mL

Substance
Concentration
Added (ng/mL)

Actin 1000

Cardiac troponin C 1000

Recombiant human CK‐MB 1000

Myoglobin 1000

Myosin 1000

Recombinant human cTnT 250

Skeletal troponin I 1000

Tropomyosin 1000

For CLIA Categorization Only

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Access AccuTnI+3 for use on Access 2 Immunoassay Systems B16315B © 2013 Beckman Coulter, Inc.

Page 12

Limit of Detection
The Access AccuTnI+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (μg/L). One study 
determined the LoD for Access AccuTnI+3 to be 0.008 ng/mL (μg/L). LoD was tested using a 
protocol based on CLSI EP17‐A2.34 

Limit of Quantitation
The Access AccuTnI+3 Limit of Quantitation (LoQ) is 0.04 ng/mL (μg/L) at 10%CV and 
0.02 ng/mL (μg/L) at 20%CV.  LoQ for Access AccuTnI+3 was determined using a protocol 
based on CLSI EP17‐A2.34 Multiple studies were completed, and a minimum of 60 replicates of 
several low concentration troponin I samples were measured in each study. The expected 
imprecision in the clinically relevant concentration range was estimated by combining data 
from multiple studies to create a best fit regression describing the relationship of %CV and 
troponin I concentration as shown in the table below.

Limit of Quantitation (imprecision estimate)

W
ith

in
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C

V
)

Concentration (ng/mL)

log-log Quadratic
log-log Linear
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 CALIBRATORS
 A98144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH 

TEST NAME: TNIA2

Intended Use The Access AccuTnI+3 Calibrators are intended to calibrate the Access AccuTnI+3 Reagent for 
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and 
Explanation

Quantitative assay calibration is the process by which samples with known analyte 
concentrations (i.e., assay calibrators) are tested like patient samples to measure the response. 
The mathematical relationship between the measured responses and the known analyte 
concentrations establishes the calibration curve. This mathematical relationship, or calibration 
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific 
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnI+3 Calibrators is traceable to the manufacturer’s 
working calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples from this lot of calibrator 
and are specific to the assay methodologies of the Access reagents. Values assigned by other 
methodologies may be different. Such differences, if present, may be caused by inter‐method 
bias.

Product 
Information

Access AccuTnI+3 Calibrators (for use on Access 2 Immunoassay Systems)

Cat. No. A98144: S0–S1, 1.5 mL/vial; S2–S5, 1 mL/vial

• Provided ready to use.

• Freeze upon receipt at ‐20°C or colder.

• Mix contents thoroughly by gently inverting before use. Avoid bubble formation.

• Stable until the expiration date stated on the label when stored at ‐20°C or colder.

• After removing from ‐20°C storage, the thawed vials are stable at 2 to 10°C for 60 days. Label 
the vials with the date of thaw or the date of expiration.

• Return calibrators to 2 to 10°C after each use. Do not refreeze opened vials.

• Signs of possible deterioration are control values out of range.

• Refer to calibration card for exact concentrations.

S0: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1% 
sodium azide, and 0.1% ProClin** 300.

S1, S2, S3, 
S4, S5:

Recombinant troponin complex at cTnI levels of approximately 0.3, 1.2, 
5.0, 25 and 100 ng/mL (μg/L) in buffered BSA matrix with surfactant, 
< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 
Card:

1
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Warnings and 
Precautions

• For in vitro diagnostic use.

• Patient samples and blood‐derived products may be routinely processed with minimum risk 
using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines.

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide 
build‐up.15

• Xi. Irritant: 0.1% ProClin 300.

• The Material Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration 
theory, configuring calibrators, calibrator test request entry, and reviewing calibration data.

Calibration 
Details

Run the Access AccuTnI+3 Calibrator S0 and S1 in quadruplicate, and the Calibrator S2–S5 in 
duplicate.

The Access AccuTnI+3 Calibrators are provided at six levels – zero and approximately 0.3, 1.2, 
5.0, 25, and 100 ng/mL (μg/L). Assay calibration data are valid up to 56 days. 

Limitations of 
the Procedure

If there is evidence of microbial contamination or excessive turbidity in a reagent, discard the 
vial. 

R 43: May cause sensitization by skin contact.

S 28‐37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves.
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DEPARTrMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
10903 New Hampshire Avenue
Document Control Center - W066-0609
Silver Spring. MD 20993-0002

Beckman Coulter. Inc.Jue1,2 3

CIO Kerrie Oietter
1000 Lake Hazeltine Drive
CHASKA MN 553 18-1084

Re: Kl12l214
Trade/Device Name: Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators for use on the

Access 2 Immunoassay Systems
Regulation Number: 21 CFR 862.1215
Regulation Name: Creatine phosphokinase/creatine kinase or isoenzymes test system
Regulatory Class: 11
Product Code: MMI. JIT, JJE
Dated: June 04, 201 3
Received: June 06, 201 3

Dear Ms. Qetter:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice. labeling,_and prohibitions against misbranding an -d

- adulteration. -P-lease -note:-CDRH-does-not-eval uate-i rfoninat ion-related-to contract- iabiity- -- _ __

warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class IlI (PMA),
it may be Subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Pants 800 to 898. In addition. FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (2 1
CFR Pant 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical
device-related adverse events) (2 1 CFR 803);- good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (2 1 CFR'Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1050.
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If you desire specific advice for your device on our labeling regulation (21 CFR Part 80 1). please
go to littp://WwwI.I'da.gov/AboutFDA/CentersOffices/CDRH/CDRHbffices/ucm II 5809.htrn for
the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (2I1CFR Pant
807.97). For questions regarding the reporting of adverse events under the MDR regulation (2 1
CFR Pant 803), please go to
htto)://wvww.fda.izv/MedicalDevices/Safcty/ReportaProblcem/degbaulthltm for the CDRH's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7 100 or at its Internet address
http://www.fda.2ov/MedicalDevices/ResourcesforYou/lndLIStr-%/defauilthtm.

Sincerely yours,

Courtney H. 'Lias, Ph.D.
Courtney H. Lias. Ph.D.
Director
Division of Chemistry and Toxicology Devices
Office of In Vitro Diagnostics

and Radiological Health
Center for Devices and Radiological Health

Enclosure
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warranties. We remind you, however, that device labeling must be truthful and not misleading.
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or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (2 1
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Indications for Use Form

51 0(k) Number (if known): k1 21214

Device Name: Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators
for use on the Access 2 Immunoassay Systems

Indications for Use:

The Access AccuTnl+3 Reagent is a paramagnetic particle, chemiluminescent
immunoassay for the quantitative determination of cardiac troponin I (cmlI) levels
in human serum and plasma using the Access 2 Immunoassay System to aid in
the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3 Reagent for the quantitative determination of cardiac troponin I (cTnl)
levels in human serum and plasma using the Access 2 Immunoassay System to
aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

Prescription Use X ADO Over-The-Counter Use ___

(Part 21 CFR 801 Subpart 0) AN/R (21 CFR 801 Subpart C)

-(2LEASE-DOOTWRITEBELOW-HIS-UNECNT\JUEONANOTHER--
PAGE IF NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health
(QIR)

Ruth A. Chesler -S
Division Sign-Off
Office of In Vitro Diagnostics and Radiological Health

51 0(k) k121214
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DEPARTMENT OF HEAL'l H & HUlM/iN SERVICES Public Health Service 

Food and Drug Administralion 
Center for Devices and Radiological Heallh 
Documeni Conlroi Center WO66-G609 
10903 New Hampshire Avenue 
Silver Sprmg, MD 20993-0002 

January 10, 2013 

BECKMAN COULTER, INC. 
1000 LAKE HAZELTINE DR. 
CHASKA, MINNESOTA 55318-1084 
ATTN; VALYNDA MACHEN 

510k Number: K12I2I4 

Product: ACCESS ACCUTNL REAGENT AND CAL 

On Hold As of 1/8/2013 

We are holding your above-referenced F'remarket Noliikalion (5 10(k)) for 30 days pending receipt ofthe 
additional information that was requested by the Office of Device Evaluation. Please remember that all 
correspondence concerning your submission MUST cite your 510(k.) number and be sent in duplicate to the 
Document Mail Center at the above letterhead address. Correspondence sent to any address other than the one 
above will not be considered as part of your official premarket notification submission. Also, please note the new 
Blue Book Memorandum regarding Fax and E-mail Policy entitled, "Fax and E-Mail Communication with 
Industry about Premarket Files Under Review Please refer to this guidance for information on current fax and 
e-mail practices at 
http://vvvvvv.fda.gov/MedicaiDevices/DeviceReuulationandGuidance/GuidanceDocuinents/ucm089402.htm. 

The deficiencies identified represent the issues that we believe need to be resolved before our review of your 
510(k) submission can be successfully completed. In developing the deficiencies, we carefully considered the 
statutory criteria as defined in Section 513(1) ofthe Federal Food, Drug, and Cosmetic Act for determining 
substantial equivalence of your device. We also considered the burden that may be incurred in your attempt to 
respond to the deficiencies. We believe that we have considered the least burdensome approach to resolving 
these issues. If, however, you believe that information is being requested that is not relevant to the regulatory 
decision or that there is a less burdensome way to resolve the issues, you should follow the procedures outlined in 
the "A Suggested Approach to Resolving Least Burdensome Issues" documeni. It is available on our Center web 
page al: 
http://vvvvvv.fda.gov/MedicalDevices/DeviceRegiilationandGuidance/Qverview/MedicalDeviceProvisionsofFDAModer 
nizationAct/ucm 136685.htm. 

In accordance with 21 CFR 807.87(1), FDA may consider a 510(k) to be withdrawn ifthe submitter fails to provide 
additional information within 30 days of an Additional Information (A I) request. FDA generally permits submitters 
additional time to respond to such requests. FDA intends to automatically grant a maximum of 180 calendar days from 
the date ofthe Al request, even ifthe submitter has not requested an extension. Therefore, submitters are no longer 
required to submit written requests for extension, llowever, submitters should be aware that FDA intends to issue a 
notice of withdrawal under 21 CFR 807.87(1) if FDA does not receive, in a submission to the appropriate Document 
Control Center, a complete response to all ofthe deficiencies in the Al request within 180 calendar days ofthe date that 
FDA issued that AI request. In this instance, pursuant lo 21 CFR 20.29, a copy of your 510(k) submission will 
remain in the Office of Device Evaluation. If you then wish lo resubmit this 5 10(k) notification, a new number 
will be assigned and your submission will be considered a new premarket notification submission. 
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For further information regarding how various FDA and industry actions that may be taken on 5 I0(k)s should affect the 
review clock for purposes of meeting the Medical Device User Fee Amendments of 2012 (MDUFA III), to the Federal 
Food, Drug, and Cosmetic Act, you may refer to our guidance document entitled "Guidance for Industry and Food and 
Drug Administration Staff- FDA and Industry /iCtions on Premarket Notification (5IO(k)) Submissions: Effect on 
FDA Review Clock and Goals". You may review this document at 
<http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089735.htm>. 

Please remember that the Safe Medical Devices Act of 1990 states that you may not place this device into 
commercial distribution until you receive a decision letter from FDA allowing you to do so. 

Ifyou have procedural questions, please contact the Division of Small Manufacturers International and Consumer 
Assistance (DSMICA) at (301)796-7100 or at their loll-free number (800)638-2041, or contact the SlOk staff at 
(301)796-5640. 

Sincerely yours, 

Marjorie Shulman 
Director, 510(k) Program 
Premarket Notification Section 
Office ofDevice Evaluation 
Center for Devices and Radiological Health 
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C O V E R S H E E T M E M O R A N D U M 

Food and Drug Administration 
Office of Device Evaluation & 
Office of In Vitro Diagnostics 

From: Reviewer Name 

Subject: 510(k) Number K 
To: The Record 

fmlahmnri 

-Idi-Please list CTS decision code. 
D Refused to accept (Note: this is considered the first review cycle, See Screening Checklist 

http://eroom.fda.gov/eRoomReq/Fjles/CDRH3/CDRHPremarketNotification510kProqram/0 5631/Screenlnq%20Checklist%207% 
202%2007.doc) ^ " ^ 

131 Hold (Additional Information oi:J"elephone Ho ld }^ 
ID Final Decision (SE, SE with Lirnifations, NSt (select code below), Withdrawn, etc.). 

Not Substantially Equivalent (NSE) Codes 

NSE for lack of predicate 
NSE for new intended use 
NSE for new technology that raises new questions of safety and effectiveness 
NSE for new intended use AND new technology raising new questions of safety and 

effectiveness 
NSE for lack of performance data 
NSE no response 
NSE for lack of performance data AND no response 
NSE pre-amendment device call for PMAs (515i) 
NSE post-amendment device requires PMAs 
NSE for new molecular entity requires PMA 
NSE for transitional device 

n 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 

NO 
NI 
NQ 
NU 

NP 
NS 
NL 
NM 
NC 
NH 
TR 

\ 

Please complete the following for a final clearance decision (i.e., SE, SE with Limitations, etc.): 

Attach IFU 

Attach Summary 

Must be present for a Final Decision 

IVIust be present for a Final Decision 

Indications for Use Page 

510(k) Summary /510(k) Statement 

Truthful and Accurate Statement. 

Is the device Class III? 

If yes, does firm include Class III Summary? 

Does firm reference standards? 
(If yes, please attach form from http://www.fda.qov/opacom/morechoices/fdaforms/FDA-
3654.pdf) 

Is this a combination product? 
(Please -specify category , see 
http.7/eroom.fda.qov/eRoomReq/Files/CDRH3/CDRHPremarketNotification51QkProgram/0 413b/CO 
MBINATION%20PRODUCT%20ALGORITHM%20(REVISED%203-12-03).DQC 

Is this a reprocessed single use device? 
(Guidance for Industry and FDA Staff- MDUFMA - Validation Data in 510(k)s for 
Reprocessed Single-Use Medical Devices, http://www.fda.qov/cdrh/ode/quidance/1216.html) 

Is this device intended for pediatric use only? 

Is this a prescription device? (If both prescription & OTC, check both boxes.) 

Did the application include a completed FORM FDA 3674, Certification with Requirements of 
ClinicalTrials.gov Data Bank? 
Is ciinical data necessary to support the review of this 510(k)? 
For United States-based clinical studies only: Did the application include a completed FORM 
FDA 3674, Certification with Requirements o i ClinicalTrials.gov Data Bank7 (If study was 

Rev. 2/29/12 
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conducted in the United States, and FORM FDA 3674 was not included or incomplete, then 
applicant must be contacted to obtain completed form.) 

Does this device include an Animal Tissue Source? 

All Pediatric Patients age<=21 

Neonate/Newborn (Birth to 28 days) 

Infant (29 days -< 2 years old) 

Child (2 years -< 12 years old) 

Adolescent (12 years -< 18 years old) 

Transitional Adolescent A (18 - <21 years old) Special considerations are being given to this 
group, different from adults age s 21 (different device design or testing, different protocol 
procedures, etc.) 

Transitional Adolescent B (18 -<= 21; No special considerations compared to adults => 21 years 
old) 

Nanotechnology 

Is this device subject to the Tracking Regulation? (Medical Device Tracking Contact OC. 
Guidance, http://www.fda.qov/cdrh/comp/quidance/169.html) 

Regulation Number Class* Product Code 

(*lf unclassified, see 510(k) Staff) 
Additional Product Codes: 

Review: C o ^ ^ ^ { ^ CA^&-^ 
^ (Branch Chief) (Branch Code) 

Final Review: 

• ^ J ' d - I : 
(Date) 

(Division Director) (Date) 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

http://www.fda.qov/cdrh/comp/quidance/169.html


510(k) "SUBSTANTIAL EQUIVALENCE" 
DECISION-iMAKING PROCESS 

New Device is Compared to 
Marketed Device * 

0 1 © 
Descriptive Information Does New Device flave Same 

about New or Marketed Indication Statement? 
Device Requested as Needed | 

YES 

New Device Has Same Intejided 
Use and May be "Substantially Equivalent" 

NO 
— • 

© „ 
Does Nfew Device Have Same 
Technological Characteristics, NO 
e.g. Design, Materials, etc.? 

YES 

i 
NO Are the Descriptive 

Characteristics Precise Enough 
to Ensure Equivalence? -4— 

NO o 
Are Performance Data 

Available to Asses Eqiivalence? 

YES 

Perfonnance 
Data Required 

„ o 

YES 

"*" Performance Data Demonstrate 
Equiyalence? • O -

Do the Differences Alter the Intended 
Therapeutic/Diagnostic/etc. Effect YES 

(in Deciding, May Consider Impact oil 
Safety and Effectiveness)?** 

Not Substantially 
Equivalent Determination 

YES 

To 

N O 

© 

© 
Could the New 
Characteristics 
Affect Safety or-
Effectiveness? 

NO 

_Q 

"Substantially Equivalenf 
Determination 

NO 

New Device Has 
New Intended Use 

o 

© 
Do the New Characteristics 

• Raise New Types of Safety YES . Q 
oi' Effectiveness Questions? 

© 
NO 

Do Accepted Scientific 

Methods Exist for 
Assessing Effects of NO 

the New Characteristics? 

CD YES 

Are Performance Data Available 
To Assess Effects of New 

Characteristics? *** 

YES 

NO 

o 
YES 

Performance Data Demonstrate 
Equivalence? -4 

NO 

To © 

S10(k) Submissions cornpare new devices to maiketed devices. FDA requests additional information ifthe relationship between 
marketed and "predicate" (pre-Amendments or reclassified post-Amendments) devices is unclear. 

This decision is nonnally based on descriptive infomiation alone, but limited testing infonnation is sometimes required . 

Data maybe in the 510(k), other 510(k)s, the Center's classification files, or the literature. 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MEMORANDUM 

To: 
From: 
RE: 
Date: 

File 
Paula V. Caposino 
kl21214/S001 
Januarys, 2013 

Based on discussion with Ian Pilcher (Reviewer DCTD/OIR), Ruth Chesler (Cardio/Renal 
Branch Chief, DCTD/OIR), Bipasa Biswas (Acting Team Leader ofthe Diagnostic Devices 
Branch, DBS/OSB), Kristen Meier (Statistician, DBS/OSB), Carol Benson (Deputy Division 
Director, DCTD/OIR) my review ofthe sponsor's response to our letter requesting additional 
information (dated June 20,2012) and Chava Zibman's (Mathematical Statistician, DBS/OSB) 
statistical consult, I recommend that we place k 121214/SOO1 on hold. The items listed below are 
needed to complete the review ofthe submission. 

1. Thermal sensitivity: In your response to item la from our letter requesting additional 
information dated June 20, 2012, you provided new studies and data from existing studies to 
demonstrate that your corrective algorithm resolved the temperature sensitivity issue of your 
device. We have the following concerns with your response: 
a. In the new studies that you performed (and in the data from the low dose samples ofthe 

original method comparison study and the pre-verification concordance study), you only 
evaluated the performance ofthe device at the temperature extremes. During our October 
26, 2012 face-to-face meeting we requested that you evaluate any new data in support of 
your corrective algorithm at different temperatures spaiming the operational temperature 
range of your device (i.e., not only comparing the performance at the extreme 
temperatures). However, you only provided data at different temperatures for the 
concordance analysis for the new concordance study. Therefore, please provide Passing 
Bablok analyses for all studies in support of your corrective algorithm at different 
temperatures sparming the operational temperature range of your device (i.e., not only 
comparing the performance ofthe device at extreme temperatures). Please make sure 
that these analyses are performed using singlicate results (in accordance with the intended 
use of your device). Please provide estimates of slopes and intercepts and their 
associated 95% confidence intervals for all regression analyses. You should also provide 
a table with the proportion of observations above the cut-off at each temperature for FDA 
review. Please note that for the new concordance study, two thirds ofthe samples had 
values above the 0.03 ng/mL cut-off while in the original concordance study that 
demonstrated vmacceptable bias, half of the observations had troponin values above the 
0.03 ng/mL cut-off. We are very concerned that the study design for the new 
concordance studies may not be equivalent to the study design ofthe original 
concordance study because the observations in the new studies may have higher troponin 
values than the original study. You may need to repeat your concordance studies closely 
mimicking the design ofthe original concordance study to demonstrate that you have 
resolved the temperature bias issue. 

b. We are still very concerned about the performance of your device. Specifically, you have 
not definitively explained the unacceptable bias demonstrated in the original concordance 
study. You have also not explained why this unacceptable performance will not be 
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experienced by the end users of your device and will not affect the safe use of this device 
on patients. Please note that your discussion about the performance ofthe existing device 
without the thermal algorithm on pages 7-9 of your response cannot be used in support of 
the new device since these devices are not the same. Therefore, we would not anticipate 
the same performance once the corrective algorithm is implemented. 

c. In our October 26, 2012 face-to-face meeting we requested that in your response, you 
provide the line data from the original concordance study identifying all samples that 
were acquired from the vendor suspected of not handling the specimens according to 
your instructions for use. This information was not provided in the response. Please 
provide this information in support of your hypothesis that sample handling may have 
caused the unacceptable bias in the original concordance study. 

d. In response to deficiencies lb and Ic, you sought to establish that accuracy is not affected 
ifthe device is calibrated at a different temperature than the temperature at which the 
measurement is made. You reanalyze data by determining what the measurements would 
have been had a different calibration curve been used. In an email dated December 28, 
2012 you clarified that for these studies the calibration curves were generated at the same 
time as the samples were measured. You concluded that regardless of calibration 
temperature, the difference in results met the acceptance criteria (slope term of each 
linear fit is either not significant or significant but has an average slope < 0.010) in all 
cases. However, it is not clear how it was determined whether or not the slope term of 
each fit was or was not significant. You should provide this information. We are 
concerned that a lack of significance may be indicative of an insufficient amount of data 
rather than a negligible slope. You should provide estimates of slopes and intercepts and 
their associated 95% confidence intervals for all regression analyses for FDA review. 

2. Limits of Detection: We have the following concerns with your response to deficiency 5: 
a. Limit of blank (LoB): In your response to item 5a, you state that "to demonstrate that the 

LoB is not affected by changes in ambient temperature of calibration across the range of 
18°C to 28°C, we reanalyzed all sample results from the multi-temperature LoB study 
data using calibration curves generated at 18°C and 28°C." However, in an email dated 
December 28, 2012 you stated that these calibration curves where not the same 
calibration curves that were generated at the time the LoB samples were measured. For 
this reason, we carmot accept the reanalysis in support of your LoB results. Please 
perform a new LoB study to demonstrate that the LoB is not affected by changes in 
ambient temperature of calibration across the range of 18°C to 28°C. We recommend 
that you provide the following additional data: 
• Samples (at least 4 blank samples) calibrated at 18°C and run at 18°C, 23°C, and 

28°C 
• Same samples calibrated at 23°C and run at 18°C, 23°C, and 28°C 
• Same samples calibrated at 28°C and run at 18°C, 23°C, and 28°C 
We recommend that you include at least 2 reagent lots, 3 instruments and testing 
performed over at least 3 days. You should also follow the recommendations in the 
EP17-A guideline "Protocols for Determination of Limits of Detection and Limits of 
Quantitation" regarding the number of recommended replicates. Please provide a 
detailed protocol and the results of your new LoB study at each calibration temperature 
for each lot to confirm the results of your standardized LoB study. 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page3-kl21214/S001 

b. Limit of detection (LoD): In your response to item 5b, you also reanalyzed samples from 
the multi-temperature LoD study using calibration curves generated at 18°C and 28°C. 
As discussed above, this data does not support your LoD claim because those calibrations 
were not generated at the same time as the samples were measured. Please perform a 
new LoD study to demonstrate that the LoD is not affected by changes in ambient 
temperature of calibration across the range of 18°C to 28°C. We recommend that you 
provide the following additional data: 
• low level patient samples (at least 4) calibrated at 18°C and run at 18°C, 23°C, and 

28°C 
• The same low level patient samples calibrated at 23°C and nm at 18°C, 23°C, and 

28°C 
• The same low level patient samples calibrated at 28°C and run at 18°C, 23°C, and 

28°C 
We recommend that you include at least 2 reagent lots, 3 instruments and testing 
performed over at least 3 days. You should also follow the recommendations in the 
EP17-A guideline regarding the number of recommended replicates. Please provide a 
detailed protocol and the results of your new LoD study at each calibration temperature 
for each lot to confirm the results of your standardized LoD study. 

c. Limitof quantitation (LoQ): In your response to item 5c, you reanalyzed the originally-
submitted LoQ data to substantiate the LoQ claim. You concluded that your data 
supports the claim that your device has a 10% CV LoQ of 0.3 ng/mL and a 20% CV LoQ 
of 0.02 ng/mL. We do not agree with your conclusion. As discussed above, we cannot 
use the recalculated data since the calibration curves where not generated at the same 
time that the samples were measure. Furthermore, you provided data using 7 low level 
samples on one reagent lot and one instrument which demonsfrated that your LoQ is 
0.026 with a %CV of 14.2% (data generated at 28°C using instrument 501007). You 
state that a sample set of 7 is not sufficient to establish an accurate estimate of LoQ. 
However, each of these 7 samples was measured in 66 replicates. Therefore, it seems 
that this performance will be experienced by the end user. In order to confirm these 
results (i.e., LoQ of 0.026 ng/mL with a performance goal of %CV less than 15%), you 
should provide data from a new LoQ study to demonstrate that the LoQ is not affected by 
changes in ambient temperature of calibration across the range of 18°C to 28°C. We 
recommend that you provide the following additional data: 
• low level patient samples (at least 4) calibrated at 18°C and run at 18°C, 23°C, and 

28°C 
• The same low level patient samples calibrated at 23°C and run at 18°C, 23°C, and 

28°C 
• The same low level patient samples calibrated at 28°C and run at 18°C, 23°C, and 

28°C 
We recommend that you include at least 2 reagent lots, 3 instruments and testing 
performed over at least 3 days. You should also follow the recorrmiendations in the 
EP17-A guideline regarding the number of recommended replicates. Please provide a 
detailed protocol and the results of your new LoQ study at each calibration temperature 
for each lot to confirm your LoQ claim. 
i. Ifyou are able to confirm your LoQ claim, you wall not be able to report any values 

under 0.026 ng/mL troponin (or 0.03 ng/mL depending on the decimal points ofthe 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page4-kl21214/S001 

reported test results—see question 2cii below) since they are below your LoQ. If this 
is the case, please reanalyze the data from any study that currently includes data 
imder your LoQ and amend all claims if necessary, 

ii. It seems that your instrument may report troponin results using two decimal points. If 
this is the case, and you can verity your current LoQ, you will need to limit your LoQ 
claim to 0.03 ng/mL with a performance goal of a %CV of 15%. 

3. Linearity: In your response to our request for additional information, you provided data from 
new linearity studies. However, based on the studies you provided, we carmot determine that 
your device demonstrates acceptable non linearity at the medical decision point at the 
different temperatures. The reasons are: 
a. While the lowest sample evaluated was below the LoQ (see item 2c above), the next 

sample evaluated in the linearity studies contained troponin levels aroimd 10 ng/mL 
(while the cut-off for the assay is 0.03 ng/mL). Therefore, in order to demonsfrate 
acceptable non-linearity at all temperatures, you will need to provide new studies using 
patient samples demonstrating the linearity ofthe device including samples around the 
cut-off of your device. We recommend that in your new linearity study, you span your 
claimed range but also include several samples at the lower end of your reportable range 
(for example a value aroimd your cut-off but above your LoQ and several samples imder 
1 ng/mL). While we imderstand that this recommendation deviates from the EP-6 
guideline "Evaluation ofthe Linearity of Quantitative Measurement Procedures: A 
Statistical Approach", it is important data that needs to be provided in order to define the 
linearity of your device including the medical decision point. Please provide a detailed 
protocol and the results of your new linearity study. 

b. We do not agree with your acceptance criteria for acceptable non linearity. Specifically, 
based on your current acceptance criteria for values under 0.105 ng/mL, you will allow 
56% deviation from non-linearity at the medical decision point (please refer to our 
discussion below in item 8 regarding your acceptance criteria). We also do not concur 
with deviation from linearity of < 16% for samples > 0.105 ng/mL. Please limit your 
measuring range to the range with a deviation from non-linearity of aroimd 10% (but not 
more than 15%). The reason for this recommendation is that deviation from linearity will 
add to the total error of this device. Therefore, the large deviation currently accepted, 
may affect the accuracy of this device and affect its safe use. 

c. To also demonstrate that the linearity of your device is not affected by changes in 
ambient temperature of calibration across the range of 18°C to 28°C, we recommend that 
you provide data demonstrating acceptable linearity with patient samples run at 18°C, 
23°C, and 28°C and calibrated at 18°C, 23°C, and 28°C. 

4. Precision: You performed a new precision study using pooled patient samples using 2 
reagent lots and 2 instruments at 8 temperatures using calibration curves at 3 temperatures. 
Please provide the following: 
a. Please provide overall %CV analysis (i.e., incorporation lot to lot, instrument to 

instrument and temperature to terhperature imprecision) for FDA review. This data 
should be included in the package insert. 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page5-kl21214/S001 

b. Please provide a detailed protocol for the imprecision data currently provided in the 
labeling (since it does not match any precision data provided in the 510(k)). Please make 
sure to provide overall % CV results (incorporating lot to lot, instrument to instrument, 
temperature to temperature, etc., imprecision) for FDA review and in your package insert. 

5. Field Effectiveness Studies: Please provide the following information regarding your 
extemal field effectiveness studies: 
a. Please provide the thermal bias before and after the application ofthe thermal algorithm 

for the extemal field effectiveness studies. 
b. Please confirm that all QC samples used in the extemal field effectiveness studies also 

reflect the thermal behavior of natural patient samples. If not, you will need to repeat 
these studies preferably using unmodified patient samples at relevant froponin 
concentrations (i.e., around the 0.03 ng/mL cut-off of the device). Please note that FDA 
still does not agree with your acceptance criteria for concenfration > 0.105 ng/mL of < 
0.0084 SD since at the medical decision point you are claiming this translates to ± 28% 
change (refer to item 8 for additional discussion regarding your acceptance criteria). If 
you need to repeat your studies, please tighten your acceptance criteria based on 
acceptable clinical performance around the new cut-off of your new device. Please 
provide a detailed protocol of your new studies, results of your new studies including the 
recorded ambient temperatures ofthe laboratories during the testing. 

6. Matrix Comparison: In order to support that your device can be used using serum samples, 
you provided Deming regression analysis and Bland-Altman plots from 107 matched serum 
and plasma samples. You also provided a concordance analysis and ROC characteristic 
curves for plasma vs. serum samples based on the 0.03 ng/mL cut-off. We have the 
following concems with your approach. 
a. Since your LoQ seems to be 0.03 ng/mL (which is also your medical decision point) you 

need to exclude samples with values below the LoQ from your Deming regression 
analysis. This creates a problem for us because we cannot evaluate the quantitative 
performance of your assay for serum and plasma samples with froponin values below 
0.03 ng/mL. Based on the line data from your clinical study, there are 3575 
measurements out of a total of 4596 measurements that are below your LoQ (this is about 
78% ofthe results from your clinical study). Therefore, we believe that you need to 
demonstrate the clinical performance of this device using serum samples. While you 
provided concordance analysis and ROC analysis comparing plasma and serum samples, 
it seems that this data is biased since 61% of these samples have a final MI diagnosis 
compared to around 13% of plasma samples in your clinical study with a final MI 
diagnosis. Therefore, we still recommend that you evaluate the serum samples from your 
pivotal clinical study to demonsfrate the clinical performance of your device (sensitivity, 
specificity, negative predictive value and positive predictive value) using serum samples. 

7. Pivotal Clinical frial: In response to deficiency 3cii, you stated that adjusting for repeated 
measures is not appropriate (and for this reason you only use one observation per person per 
time period) due to the way froponin measures are taken in practice. Please provide a table 
with all troponin test results from any patient that had multiple draws in a given bin for FDA 
review. 
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8. Acceptance criteria: As we have discussed in several sections above, we do not agree with 
the acceptance criterion of 0.0084 SD for froponin values under 0.105 ng/mL. While you 
developed this acceptance criterion based on the decision point ofthe current assay (i.e., 0.06 
ng/mL), since the decision point for the new assay has changed, FDA believes that the 
acceptance criterion developed for the current assay are not appropriate for the new assay 
with the new and lower claimed cut-off. For the proposed device with the current cut-off, 
this criterion seems to franslates to ± 28%. Please tighten these criteria to address your new 
device and your new cut-off. Please amend all necessary claims and update your labeling 
accordingly. 

9. Stability: We have reviewed the stability data provided in support of your stability claims. 
We have the following concems: 
a. Reagent real time stability and calibrator real time stability: We are still very concemed 

that the acceptance criteria for allowable change in your stability studies are too broad for 
the intended use of this device. Specifically, we are concemed that the Z value uses the 
observed dose in the calculation and therefore depends on the performance ofthe device. 
The acceptance criteria needs to be based on a fixed acceptable change in the 
perfonnance ofthe device designed based on the medical needs ofthe device (e.g., 
allowable drift of ± 10%). We also disagree with the acceptance criteria that all 
replicates should be within 3SD (ofthe expected SD). We are concemed that this is too 
broad for the intended use of this device. Please narrow your criteria and amend your 
stability claims. You need to design your acceptance criteria to ensure that a test result is 
the same at the end ofthe claimed stability interval compared to the value obtained at 
baseline. Please provide your reagent and calibrator real time stability data in the same 
format as you have provided the open pack stability, calibration stability and calibrator 
open vial stability data to demonsfrate acceptable stability in relation to % from baseline 
(including all individual replicates). 

b. Reagent open pack, calibration stability and open vial calibrator stability: While it seems 
that the majority ofthe replicates in your reagent open pack, calibration stability and 
calibrator open vial stability studies demonstrate acceptable drift (generally within ± 10% 
from baseline), we are concemed that the acceptance criteria are too broad for the intent 
of this testing. As discussed above for reagent real time stability, we recommend that 
you narrow your criterion (e.g., allowable drift of ± 10%) and amend your claims if 
necessary. You need to design your acceptance criteria to ensure that a test result is the 
same at the end ofthe claimed stability interval compared to a value at baseline. 

10. Calibrators: You provided additional information about the value assigimient process for the 
calibrators. You state that the acceptance criteria for value assigimient is SD < 0.0084 for Sl 
(the 0 calibrator) and 8% for S2 to S6. You provided a table with data for 3 calibrator lots. 
You state that doses generated from pre-specified RLU's that are < 0.04 ng/mL are not used 
for evaluation. Please explain why you do not evaluate doses less than 0.04 ng/mL (which is 
above your medical decision cut-off). It seems that doses above your LoQ need to be 
evaluated. You list the following reference doses (lot 117302 as an example) in table I; 
0.044, 0.626, 0.13, 0.21, 0.28, 0.31, 0.66, 1.00, 1.34, 1.69, 2.37, 3.05, 3.73, 4.76, 6.14, 7.54, 
10.39, 14.05, 17.84, 21.77, 25.85, 30.10, 39.16 and 65.76. It is not clear what these results 
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are (i.e., what was measured, calibrators, quality confrol samples, patient samples, etc.). 
Please explain what these results are and how they are substantiating the assigned value of 
your kit calibrators. Please provide more information about the acceptance criteria for 
calibrator value assigimient. For example, which assay results need to be within 0.0084SD 
and which results need to be within 8%. Please refer to item 8 for discussion regarding our 
concem with your acceptance criteria. We do not believe that an allowable drift of 28% 
around the medical decision point of this assay is appropriate for its calibrators. Also, you 
state that dose values for commercial calibrators must fall within quality confrol ranges. 
Please specify these ranges for each calibrator and discuss why you believe they are 
appropriate for the intended use of this device. Please specify how your procedure confrols 
drift in the assigned value ofthe kit calibrators in subsequent calibrator lots. 

11. Labeling: Please amend your claims based on the recommendation above. Also, please 
address the following: 
a. Please include the sensitivity, specificity, positive predictive value and negative 

predictive value performance of your device for the > 6-9 hour time interval. 
b. Since your conective algorithm was designed to reduce the thermal sensitivity from 

around 3.5% to <1% per degree, we recommend that you include this information in the 
package insert. 

12. Please submit a new intended use form and 510(k) summary with your response (if 
necessary). 

Reviewer Name and Signature: 

Paula Velasco Caljjosino, Ph.D. 
FDA/CDRH/OIR/DCTD 
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Caposino, Paula 

Tom: Caposino, Paula 
ent: Tuesday, January 08, 2013 5:20 PM 

To: 'Machen, Valynda (Valynda) L' 
Subject: kl21214-S001 

Re: kl21214/S001 
Trade Name: Access AccuTnI+3 on the Access 2 Inmiunoassay Systems 
Dated: December 14, 2012 
Received: December 17, 2012 

Dear Valynda Machen: 

Thank you for your response. We have reviewed the additional information that you provided. However, we 
cannot determine ifthe device is substantially equivalent to a legally marketed predicate device because your 
responses to the deficiencies in our June 20, 2012 letter raised new issues. In order to complete the review of 
your submission, we require additional information. Therefore I am putting your submission on hold pending 
receipt of this information. This email is your formal notification ofthe hold and takes the place ofthe 
"Request for Additional Information" letter. Ifyou need more than 30 days to respond to this email, please 
follow the same procedure to ask for an extension from the Document Mail Center as you would with the 
formal "Request for Additional Information" letter. 

Please send the requested information to me elecfronically so I can check it for completeness first. If all ofthe 
information is in order, I will then ask you to send it in to the Document Mail Center. 

1. Thermal sensitivity: In your response to item la from our letter requesting additional information dated 
June 20, 2012, you provided new studies and data from existing studies to demonsfrate that your conective 
algorithm resolved the temperature sensitivity issue of your device. We have the following concems with 
your response: 
a. In the new studies that you performed (and in the data from the low dose samples ofthe original method 

comparison study and the pre-verification concordance study), you only evaluated the performance of 
the device at the temperature extremes. During our October 26, 2012 face-to-face meeting we requested 
that you evaluate any new data in support of your conective algorithm at different temperatures 
spanning the operational temperature range of your device (i.e., not only comparing the performance at 
the exfreme temperatures). However, you only provided data at different temperatures for the 
concordance analysis for the new concordance study. Therefore, please provide Passing Bablok 
analyses for all studies in support of your conective algorithm at different temperatures spanning the 
operational temperature range of your device (i.e., not only comparing the performance ofthe device at 
exfreme temperatures). Please make sure that these analyses are performed, using singlicate results (in 
accordance with the intended use of your device). Please provide estimates of slopes and intercepts and 
their associated 95% confidence intervals for all regression analyses. You should also provide a table 
with the proportion of observations above the cut-off at each temperature for FDA review. Please note 
that for the new concordance study, two thirds ofthe samples had values above the 0.03 ng/mL cut-off 
while in the original concordance study that demonsfrated unacceptable bias, half of the observations 
had froponin values above the 0.03 ng/mL cut-off. We are very concemed that the study design for the 
new concordance studies may not be equivalent to the study design ofthe original concordance study 
because the observations in the new studies may have higher froponin values than the original 
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study. You may need to repeat your concordance studies closely mimicking the design ofthe original 
concordance study to demonsfrate that you have resolved the temperature bias issue. 

b. We are still very concemed about the performance of your device. Specifically, you have not 
definitively explained the unacceptable bias demonsfrated in the original concordance study. You have 
also not explained why this unacceptable performance will not be experienced by the end users of your 
device and will not affect the safe use of this device on patients. Please note that your discussion about 
the performance ofthe existing device without the thermal algorithm on pages 7-9 of your response 
cannot be used in support ofthe new device since these devices are not the same. Therefore, we would 
not anticipate the same performance once the conective algorithm is implemented. 

c. In our October 26, 2012 face-to-face meeting we requested that in your response, you provide the line 
data from the original concordance study identifying all samples that were acquired from the vendor 
suspected of not handling the specimens according to your instmctions for use. This information was not 
provided in the response. Please provide this information in support of your hypothesis that sample 
handling may have caused the unacceptable bias in the original concordance study. 

d. In response to deficiencies lb and Ic, you sought to establish that accuracy is not affected ifthe device 
is calibrated at a different temperature than the temperature at which the measurement is made. You 
reanalyze data by determining what the measurements would have been had a different calibration curve 
been used. In an email dated December 28, 2012 you clarified that for these studies the calibration 
curves were generated at the same time as the samples were measured You concluded that regardless of 
calibration temperature, the difference in results met the acceptance criteria (slope term of each linear fit 
is either not significant or significant but has an average slope < 0.010) in all cases. However, it is not 
clear how it was determined whether or not the slope term of each fit was or was not significant. You 
should provide this information. We are concemed that a lack of significance may be indicative of an 
insufficient amount of data rather than a negligible slope. You should provide estimates of slopes and 
intercepts and their associated 95% confidence intervals for all regression analyses for FDA review. 

Limits of Detection: We have the following concems with your response to deficiency 5: 
a. Limit of blank (LoB): In your response to item 5a, you state that "to demonsfrate that the LoB is not 

affected by changes in ambient temperature of calibration across the range of 18°C to 28°C, we 
reanalyzed all sample results from the multi-temperature LoB study data using calibration curves 
generated at 18°C and 28°C." However, in an email dated December 28, 2012 you stated that these 
calibration curves where not the same calibration curves that were generated at the time the LoB 
samples were measured. For this reason, we cannot accept the reanalysis in support of your LoB 
results. Please perform a new LoB study to demonsfrate that the LoB is not affected by changes in 
ambient temperature of calibration across the range of 18°C to 28°C. We recommend that you provide 
the following additional data: 
• Samples (at least 4 blank samples) calibrated at 18°C and run at 18°C, 23°C, and 28°C 
• Same samples calibrated at 23°C and run at 18°C, 23°C, and 28°C 
• Samesamplescalibratedat28°Candrunatl8°C, 23°C, and28°C 
We recommend that you include at least 2 reagent lots, 3 instruments and testing performed over at least 
3 days. You should also follow the recommendations in the EP17-A guideline "Protocols for 
Determination of Limits of Detection and Limits of Quantitation" regarding the number of 
recommended replicates. Please provide a detailed protocol and the results of your new LoB study at 
each calibration temperature for each lot to confirm the results of your standardized LoB study. 

b. Limit of detecfion (LoD): In your response to item 5b, you also reanalyzed samples from the multi-
temperature LoD study using calibration curves generated at 18°C and 28°C. As discussed above, this 
data does not support your LoD claim because those calibrations were not generated at the same time as 
the samples were measured. Please perform a new LoD study to demonsfrate that the LoD is not 
affected by changes in ambient temperature of calibration across the range of 18°C to 28°C. We 
recommend that you provide the following additional data: 
• low level patient samples (at least 4) calibrated at 18°C and run at 18°C, 23°C, and 28°C 

2 
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• The same low level patient samples calibrated at 23°C and run at 18°C, 23°C, and 28°C 
• The same low level patient samples calibrated at 28°C and mn at 18°C, 23°C, and 28°C 
We recommend that you include at least 2 reagent lots, 3 instmments and testing performed over at least 
3 days. You should also follow the recommendations in the EP17-A guideline regarding the number of 
recommended replicates. Please provide a detailed protocol and the results of your new LoD study at 
each calibration temperature for each lot to confirm the results of your standardized LoD study, 

c. Limit of quantitation (LoQ): In your response to item 5c, you reanalyzed the originally-submitted LoQ 
data to substantiate the LoQ claim. You concluded that your data supports the claim that your device 
has a 10% CV LoQ of 0.3 ng/mL and a 20% CV LoQ of 0.02 ng/mL. We do not agree with your 
conclusion. As discussed above, we cannot use the recalculated data since the calibration curves where 
not generated at the same time that the samples were measure. Furthermore, you provided data using 7 
low level samples on one reagent lot and one instrument which demonsfrated that your LoQ is 0.026 
with a %CV of 14.2% (data generated at 28°C using instrument 501007). You state that a sample set of 
7 is not sufficient to establish an accurate estimate of LoQ. However, each of these 7 samples was 
measured in 66 replicates. Therefore, it seems that this performance will be experienced by the end 
user. In order to confirm these results (i.e., LoQ of 0.026 ng/mL with a performance goal of %CV less 
than 15%), you should provide data from a new LoQ study to demonsfrate that the LoQ is not affected 
by changes in ambient temperature of calibration across the range of 18°C to 28°C. We recommend that 
you provide the following additional data: 

• low level patient samples (at least 4) calibrated at 18°C and run at 18°C, 23°C, and 28°C 
• The same low level patient samples calibrated at 23°C and mn at 18°C, 23°C, and 28°C 
• The same low level patient samples calibrated at 28°C and run at 18°C, 23°C, and 28°C 
We recommend that you include at least 2 reagent lots, 3 instmments and testing performed over at least 
3 days. You should also follow the recommendations in the EPI7-A guideline regarding the number of 
recommended replicates. Please provide a detailed protocol and the results of your new LoQ study at 
each calibration temperature for each lot to confirm your LoQ claim. 
i. If you are able to confirm your LoQ claim, you will not be able to report any values under 0.026 

ng/mL froponin (or 0.03 ng/mL depending on the decimal points ofthe reported test results—see 
question 2cii below) since they are below your LoQ. If this is the case, please reanalyze the data 
from any study that cunently includes data under your LoQ and amend all claims if necessary, 

ii. It seems that your instmment may report froponin results using two decimal points. If this is the 
case, and you can verity your cunent LoQ, you will need to limit your LoQ claim to 0.03 ng/mL 
with a performance goal of a %CV of 15%. 

Linearity: In your response to our request for additional information, you provided data from new linearity 
studies. However, based on the studies you provided, we cannot determine that your device demonsfrates 
acceptable non linearity at the medical decision point at the different temperatures. The reasons are: 
a. While the lowest sample evaluated was below the LoQ (see item 2c above), the next sample evaluated in 

the linearity studies contained froponin levels around 10 ng/mL (while the cut-off for the assay is 0.03 
ng/mL). Therefore, in order to demonsfrate acceptable non-linearity at all temperatures, you will need to 
provide new studies using patient samples demonsfrating the linearity ofthe device including samples 
around the cut-off of your device. We recommend that in your new linearity study, you span your 
claimed range but also include several samples at the lower end of your reportable range (for example a 
value around your cut-off but above your LoQ and several samples under 1 ng/mL). While we 
understand that this recommendation deviates from the EP-6 guideline "Evaluation ofthe Linearity of 
Quantitative Measurement Procedures: A Statistical Approach", it is important data that needs to be 
provided in order to define the linearity of your device including the medical decision point. Please 
provide a detailed protocol and the results of your new linearity study. 

b. We do not agree with your acceptance criteria for acceptable non linearity. Specifically, based on your 
cunent acceptance criteria for values under 0.105 ng/mL, you will allow 56% deviation from non-
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linearity at the medical decision point (please refer to our discussion below in item 8 regarding your 
acceptance criteria). We also do not concur with deviation from linearity of < 16% for samples > 0.105 
ng/mL. Please limit your measuring range to the range with a deviation from non-linearity of around 10 
(but not more than 15%). The reason for this recommendation is that deviation from linearity will add 
to the total enor of this device. Therefore, the large deviation cunently accepted, may affect the 
accuracy of this device and affect its safe use. 

c. To also demonsfrate that the linearity of your device is not affected by changes in ambient temperature 
of calibration across the range of 18°C to 28°C, we recommend that you provide data demonsfrating 
acceptable linearity with patient samples mn at 18°C, 23°C, and 28°C and calibrated at 18°C, 23°C, and 
28°C. 

4. Precision: You performed a new precision study using pooled patient samples using 2 reagent lots and 2 
instruments at 8 temperatures using calibration curves at 3 temperatures. Please provide the following: 
a. Please provide overall %CV analysis (i.e., incorporation lot to lot, instrument to instrument and 

temperature to temperature imprecision) for FDA review. This data should be included in the package 
insert. 

b. Please provide a detailed protocol for the imprecision data cunently provided in the labeling (since it 
does not match any precision data provided in the 510(k)). Please make sure to provide overall % CV 
results (incorporating lot to lot, instmment to instrument, temperature to temperature, etc., imprecision) 
for FDA review and in your package insert. 

5. Field Effectiveness Studies: Please provide the following information regarding your extemal field 
effectiveness studies: 
a. Please provide the thermal bias before and after the application of the thermal algorithm for the extemal 

field effectiveness studies. 
b. Please confirm that all QC samples used in the extemal field effectiveness studies also reflect the 

thermal behavior of natural patient samples. If not, you will need to repeat these studies preferably 
using unmodified patient samples at relevant froponin concenfrations (i.e., around the 0.03 ng/mL cut
off of the device). Please note that FDA still does not agree with your acceptance criteria for 
concenfration > 0.105 ng/mL of < 0.0084 SD since at the medical decision point you are claiming this 
translates to ± 28% change (refer to item 8 for additional discussion regarding your acceptance 
criteria). If you need to repeat your studies, please tighten your acceptance criteria based on acceptable 
clinical performance around the new cut-off of your new device. Please provide a detailed protocol of 
your new studies, results of your new studies including the recorded ambient temperatures ofthe 
laboratories during the testing. 

6. Mafrix Comparison: In order to support that your device can be used using semm samples, you provided 
Deming regression analysis and Bland-Altman plots from 107 matched serum and plasma samples. You 
also provided a concordance analysis and ROC characteristic curves for plasma vs. serum samples based on 
the 0.03 ng/mL cut-off. We have the following concems with your approach. 
a. Since your LoQ seems to be 0.03 ng/mL (which is also your medical decision point) you need to 

exclude samples with values below the LoQ from your Deming regression analysis. This creates a 
problem for us because we cannot evaluate the quantitative performance of your assay for serum and 
plasma samples with froponin values below 0.03 ng/mL. Based on the line data from your clinical study 
there are 3575 measurements out of a total of 4596 measurements that are below your LoQ (this is about 
78% ofthe results from your clinical study). Therefore, we believe that you need to demonsfrate the 
clinical performance of this device using serum samples. While you provided concordance analysis and 
ROC analysis comparing plasma and serum samples, it seems that this data is biased since 61% of these 
samples have a final MI diagnosis compared to around 13% of plasma samples in your clinical study 
with a final MI diagnosis. Therefore, we still recommend that you evaluate the semm samples from 
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your pivotal clinical study to demonsfrate the clinical performance of your device (sensitivity, specificity 
negative predictive value and positive predictive value) using serum samples. 

Pivotal Clinical frial: In response to deficiency 3cii, you stated that adjusting for repeated measures is not 
appropriate (and for this reason you only use one observation per person per time period) due to the way 
froponin measures are taken in practice. Please provide a table with all froponin test results from any patient 
that had multiple draws in a given bin for FDA review. 

Acceptance criteria: As we have discussed in several sections above, we do not agree with the acceptance 
criterion of 0.0084 SD for froponin values under 0.105 ng/mL. While you developed this acceptance 
criterion based on the decision point ofthe cunent assay (i.e., 0.06 ng/mL), since the decision point for the 
new assay has changed, FDA believes that the acceptance criterion developed for the cunent assay are not 
appropriate for the new assay with the new and lower claimed cut-off. For the proposed device with the 
cunent cut-off, this criterion seems to franslates to ± 28%. Please tighten these criteria to address your new 
device and your new cut-off. Please amend all necessary claims and update your labeling accordingly. 

Stability: We have reviewed the stability data provided in support of your stability claims. We have the 
following concems: 
a. Reagent real time stability and calibrator real time stability: We are still very concemed that the 

acceptance criteria for allowable change in your stability studies are too broad for the intended use of 
this device. Specifically, we are concemed that the Z value uses the observed dose in the calculation 
and therefore depends on the performance ofthe device. The acceptance criteria needs to be based on a 
fixed acceptable change in the perfonnance ofthe device designed based on the medical needs ofthe 
device (e.g., allowable drift of ± 10%). We also disagree with the acceptance criteria that all replicates 
should be within 3SD (ofthe expected SD). We are concemed that this is too broad for the intended use 
of this device. Please narrow your criteria and amend your stability claims. You need to design your 
acceptance criteria to ensure that a test result is the same at the end ofthe claimed stability interval 
compared to the value obtained at baseline. Please provide your reagent and calibrator real time stability 
data in the same format as you have provided the open pack stability, calibration stability and calibrator 
open vial stability data to demonsfrate acceptable stability in relation to % from baseline (including all 
individual replicates). 

b. Reagent open pack, calibration stability and open vial calibrator stability: While it seems that the 
majority ofthe replicates in your reagent open pack, calibration stability and calibrator open vial 
stability studies demonsfrate acceptable drift (generally within ± 10% from baseline), we are concemed 
that the acceptance criteria are too broad for the intent of this testing. As discussed above for reagent 
real time stability, we recommend that you nanow your criterion (e.g., allowable drift of ± 10%) and 
amend your claims if necessary. You need to design your acceptance criteria to ensure that a test result 
is the same at the end ofthe claimed stability interval compared to a value at baseline. 

10. Calibrators: You provided additional information about the value assignment process for the 
calibrators. You state that the acceptance criteria for value assignment is SD < 0.0084 for Sl (the 0 
calibrator) and 8% for S2 to S6. You provided a table with data for 3 calibrator lots. You state that doses 
generated from pre-specified RLU's that are < 0.04 ng/mL are not used for evaluation. Please explain why 
you do not evaluate doses less than 0.04 ng/mL (which is above your medical decision cut-off). It seems 
that doses above your LoQ need to be evaluated. You list the following reference doses (lot 117302 as an 
example) in table I; 0.044, 0.626, 0.13,0.21, 0.28, 0.31, 0.66, 1.00,1.34,1.69, 2.37, 3.05, 3.73,4.76, 6.14, 
7.54, 10.39, 14.05, 17.84, 21.77, 25.85, 30.10, 39.16 and 65.76. ft is not clear what these results are (i.e., 
what was measured, calibrators, quality confrol samples, patient samples, etc.). Please explain what these 
results are and how they are substantiating the assigned value of your kit calibrators. Please provide more 
information about the acceptance criteria for calibrator value assignment. For example, which assay results 
need to be within 0.0084SD and which results need to be within 8%. Please refer to item 8 for discussion 
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regarding our concem with your acceptance criteria. We do not believe that an allowable drift of 28% 
around the medical decision point of this assay is appropriate for its calibrators. Also, you state that dose 
values for commercial calibrators must fall within quality confrol ranges. Please specify these ranges for 
each calibrator and discuss why you believe they are appropriate for the intended use of this device. Please 
specify how your procedure confrols drift in the assigned value ofthe kit calibrators in subsequent calibrator 
lots. 

11. Labeling: Please amend your claims based on the recommendation above. Also, please address the 
following: 
a. Please include the sensitivity, specificity, positive predictive value and negative predictive value 

performance of your device for the > 6-9 hour time interval. 
b. Since your conective algorithm was designed to reduce the thermal sensitivity from around 3.5% to <1 

per degree, we recommend that you include this information in the package insert. 

12. Please submit a new intended use form and 510(k) summary with your response (if necessary). 

Once we receive your response to the above deficiencies regarding your 510(k) submission, please be advised 
that there may be additional issues that arise after further review of your submission. 

The deficiencies identified above represent the issues that we believe need to be resolved before our review of 
your 510(k) submission can be successfully completed. In developing the deficiencies, we carefully 
considered the statutory criteria as defined in Section 513(i) ofthe Federal Food, Dmg, and Cosmetic Act (Act) 
for determining substantial equivalence of your device. 

You may not market this device until you have provided adequate information described above and required 
iby 21 CFR 807.87(1), and you have received a letter from FDA allowing you to do so. Ifyou market the 
'device without conforming to these requirements, you will be in violation ofthe Act. You may, however, 
disfribute this device for investigational purposes to obtain clinical data if needed to establish substantial 
equivalence. Clinical investigations of this device must be conducted in accordance with the investigational 
device exemption (IDE) regulations (21 CFR 812). 

In accordance with 21 CFR 807.87(1), FDA may consider a 510(k) to be withdrawn ifthe submitter fails to 
provide additional information within 30 days of an Additional Information (AI) request. FDA generally 
permits submitters additional time to respond to such requests. FDA intends to automatically grant a 
maximum of 180 calendar days from the date ofthe AI request, even ifthe submitter has not requested an 
extension. Therefore, submitters are no longer required to submit written requests for extension. However, you 
should be aware that FDA intends to issue a notice of vsdthdrawal under 21 CFR 807.87(1) if FDA does not 
receive, in a submission to the appropriate Document Confrol Center, a complete response to all ofthe 
deficiencies in this Al request within 180 calendar days ofthe date of this request. Ifyou then wish to 
resubmit this 510(k) notification, a new number will be assigned and your submission will be considered a 
new premarket notification submission. 

For further information regarding how various FDA and industry actions that may be taken on 510(k)s should 
affect the review clock for purposes of meeting the Medical Device User Fee Amendments of 2012 (MDUFA 
III), to the Federal Food, Dmg, and Cosmetic Act, you may refer to our guidance document entitied "Guidance 
for Indusfry and Food and Dmg Adminisfration Staff FDA and Industry Actions on Premarket Notification 
(510(k)) Submissions: Effect on FDA Review Clock and Goals". You may review tiiis document at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089735.htm. 

I The requested information should reference your above 510(k) number and should be submitted in duplicate 
to: 
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U.S. Food and Dmg Adminisfration 
Center for Devices and Radiological Health 
Document Confrol Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

Ifyou have any questions conceming the contents ofthe letter and would like to set up a teleconference, please 
contact me. Ifyou need information or assistance conceming the IDE regulations, please contact the Division 
of Small Manufacturers, Intemational and Consumer Assistance at its toll-free number (800) 638-2041 or (301) 
796-7100, or at its Intemet address http://www.fda.gov/MedicaIDevices/ResourcesforYou/lndusfrv/default.htm 

Sincerely yours. 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIR, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301)796-6160 
Fax. (301) 847-8513 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED. 
.IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED 
' F R O M DISCLOSURE BY LAW. Ifyou are not the addressee, or a person authorized to deliver the document 
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action 
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Caposino, Paula 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Zibman, Chava 
Thursday, January 03, 2013 11:18 PM 
Caposino, Paula 
Biswas, Bipasa 
RE: K121214/S001 
CZ review K121214 Jan2013.doc 

Attached are my comments on the 510K. I wish I could done more, especially regarding the non-clinical studies. As far 
as the thermal sensitivity issues go, I think it comes down to whether or not you believe their explanation for why the 
previous data were so underwhelming. I'd be happy to discuss further when I get back to work. 

Chava 
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Date: January 4, 2032 

From: Chava Zibman, PhD (Mathematical Statistician) 

DBS/OSB/CDRH 

Subject: Statistical Review for K121214, Access Tnl on the Access 2 Immimoassay 

System, by Beckman Coulter 

To: Paula Caposino 

DCTD/OIVD/CDRH 

Background 
This is a statistical review of Kl 21214 regarding the Access Tnl assay (for Troponin) by 
Beckman Coulter. Pre-IDE 1100255 was first submitted for the pivotal study of this assay 
in March 2010. No IDE was submitted. A major concem regarding this device is that its 
performance changes according to the temperature ofthe room in which the assay in 
analyzed. I first reviewed this submission in June 2012. This memo is concemed with the 
sponsor's latest response to FDA feedback. I focused on issues raised in questions 1, 3, and 
5. 

Indications for use 

The Access AccuTnl assay is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (cTnl) levels in human serum and 
plasma using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial 
infarction. 

Cardiac froponin I determination aids in the risk sfratification of patients with unstable 
angina or non-ST segment elevation acute coronary syndromes with respect to relative risk 
of mortality, myocardial infarction, or increased probability of ischemic events requiring 
urgent revascularization procedures. 

The Access AccuTnl Calibrators are intended to calibrate the Access AccuTnl assay for 
the quantitative determination of cardiac froponin I (cTnl) levels in human serum and 
plasma using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial 
infarction. Cardiac troponin I determination aids in the risk sfratification of patients with 
unstable angina or non-ST segment elevation acute coronary syndromes with respect to 
relative risk of mortality, myocardial infarction, or increased probability of ischemic events 
requiring urgent revascularization procedures. 

The Access 2 system is an in vitro diagnostic device used for the quantitative, semi
quantitative, or qualitative determination of various analyte concenfrations found in human 
body fluids. 
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Item 1: Thermal Sensitivity 
la 
In the initial submission, a thermal sensitivity study was performed in which samples were 
either tested at 18, 22, and 26°C or 20, 24, and 28°C. In this study, higher temperatures 
consistently yielded higher froponin measurements.nnFor example, the slope in the 
Passing-Bablok regression comparing measurements taken at 20 and 28 degrees was 1.46 
with a 95% confidence interval of (1.36,1.54). For measurements taken in 18 and 26°C 
the slope was 1.33 with a 95% confidence interval of (1.26, 1.40). After performing a root 
cause analysis, the sponsor states in the cunent submission that "the unacceptable slopes 
calculated from the Concordance Study data resulted not from a faulty thermal algorithm, but from 
a set of samples that behaved differently from sample sets used in all other studies." They believe 
that samples in the original study may not have been handled conectly. 

The sponsor performed a new concordance study and obtained much more favorable 
results than were obtained in the previous submission. The sponsor obtained the following 
results: 

Table 1-5: Concordance Study - Passing-Bablok Regression and Pearson Correlation 

Comparison 

18°Cvs.26°C 
20 °C vs. 28 °C 

N 

110 
110 

R^ 

1.00 
0.99 

P-B Slope 

0.96 
0.98 

Slope 95% CI 

0.93-0.98 
0.95-1.00 

Comments: I verified the sponsor's Passing-Bablok results. What should have been included is 
that the intercepts in both cases were estimated at zero with 95% CIs of [0,0], I defer to OIR as 
to whether the sponsor's explanation of sample mishandling is a plausible explanation for the 
original failed concordance study. The sponsor should explain why conditions that are similarly 
likely to result in inaccurate measurements cannot be expected to occur during regular use of 
the device. 

I obtain the following results not provided by the sponsor. 
Comparison 

18°Cvs. 
22 °C 
18°Cvs. 
26 °C 
22 °C vs. 
26 °C 
20 °C vs. 
24 °C 
20 °C vs. 
28 °C 
24 °C vs. 
28 °C 

P-B slope 

0.99 

0.96 

0.96 

1.01 

0.98 

0.97 

Slope 95% 
Cl 

(0.97,1.00) 

(0.93, 
0.98) 
(0.94,0.99) 

(1.00, 
1.03) 
(0.95 
,1.00) 
(0.95, 
0.97) 

P-B 
Intercept 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

P-B 
Intercept 
Cl 
(0.00, 
0.00) 
(0.00, 
0.00) 
(0.00, 
0.00) 
(0.00, 
0.00) 
(0.00, 
0.00) 
(0.00, 
0.00) 

Average 
difference 

.0128333 

-.00225 

-.0150833 

.0037182 

.0008182 

-.0029 

Std Dev 
difference 

.1494974 

.0197324 

.1491652 

.0081984 

.0110439 

.0115305 
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The sponsor provided results of other concordance studies including a preverification concordance 
study and several. 
In the original concordance study (that I reviewed in June 2012), roughly half the observations 
were above the cutoff of 0.03. In the new study, roughly two-thirds ofthe observations are above 
this cutoff and approximately 55% are above 0.06 ng/ml. Out of 110 observations, 6 (5.5%) were 
discordant at 18 and 26 degrees. That is, 5 were below the cutoff at 18 degrees and above the 
cutoff at 26 degrees. A single observations was above the cutoff at 18 and below at 26. 

Six observations were different at 22 and 26 degrees. All were positive at 22 and negative at 26. 

Four were discordant between 18 and 22 degrees. Three were positive at 18 and negative at 22. 1 
was negative at 18 and positive at 22. 

Out of 110 (different dataset) observations tested at 20 and 28 degrees, three were below the cutoff 
at 20 and above the cutoff at 28. 

Only one observation was discordant between 28 (positive) and 24 (negative) degrees. Two 
observations that were positive at 24 were negative at 20. 

To answer Paula's question, I looked to see whether an increase or decrease of 10% from the 20 
degree and 22 degree data would change whether a troponin value was above or below the 0.03 
ng/ml cutoff. This was an issue for 4/110 ofthe 20 degree samples and 3/108 ofthe 22 degree 
samples. In all cases, the unadjusted estimate was above the cutoff but would be below the 
cutoff if decreased by 10%. 

lb and Ic 
The sponsor sought to establish that accuracy is not affected ifthe device is calibrated at a 
different temperature than the temperature at which the measurement is made. They were 
able to reanalyze data by determining what the measurements would have been had a 
different calibration curve been used. 

The sponsor concludes that: 
Regardless of calibration temperature, the difference in results meets the acceptance 
criteria (slope term of each linear fit is either not significant or significant but has an 
average slope < 0.010) in all cases 

Comments: The sponsor should provide the raw data corresponding to this analysis. In 
any case, it is not clear how it was determined whether or not the slope term of each fit 
was or was not significant Confidence intervals for all slope estimates should be 
provided. In addition, the sponsor should realize that lack of significance may be 
indicative of an insufficient amount of data rather than a negligible slope. The sponsor 
should similarly provide estimates of slopes and intercepts and their associated 95% 
confidence intervals for all regression analysis provided. These were not provided for 
the results presented on pages 28 and 29 ofthe submission. 

Item 3: Pivotal Trial 
The sponsor clarified that, for the purpose ofthe AUC analysis, if a subject was tested 
twice in a given time interval, only the second draw was used in calculated the AUC. They 
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claim that, in practice, a second test generally means that the first was not valid and thus 
the second is more likely to have been relied upon clinically. The same logic was used for 
the poolability analysis. The sponsor clarified how they tested for heterogeneity by site as 
regarded the AUC. The sponsor also provided information on the proportion of subjects 
with MI by site. The sponsor declined to provide ftjrther performance data by site 
claiming that it would not be statistically significant. 

Comment: I did not ask for by-site data because I thought it would be significant but 
rather because I believe there had been some concern (I do not remember exactly) about 
case mix and variation in performance by hospital. I do not believe that the lack of this 
data is important right now, though I wish the sponsor had provided it I disagree that 
small sample size by group is a reason not to provide the numbers that are available. 
The sponsor's claim that "a minimum of 73 Mi's are required to assess cutoffs at 95% 
sensitivity, and 139 Mi's are required to assess cutoffs at 90% sensitivity " does not make sense. 

The sponsor claims further that adjusting for repeated measures is not appropriate (and 
for this reason they only use one observation per person per time period) due to the way 
troponin measures are taken in practice. I will need to discuss this matter with a 
clinician to understand it further. That said, if OIR is comfortable with the sponsor's 
justification for only using the last observation per person per time period, I do not think 
the issue is worth pressing further at this time. 

The sponsor provided data on sensitivity and specificity by time period by cutoff. The 
sponsor also clarified how observations were binned by time period. As requested, the 
sponsor repeated confidence interval calculations using the exact rather than the Wald 
method. The sponsor provided clarification regarding their inclusion criteria and 
calibration methods. 

Item 5: Limit of Detection and other analytical studies 
FDA had asked the sponsor to repeat their limit of blank (LoB) and limit of detection 
(LoD) studies since these studies were not performed under the calibration conditions that 
the device will be used in practice. The sponsor countered that they are able to estimate 
what the measurements would have been had the device been calibrated differently and 
that no new studies are needed. 

FDA was concemed that the LoQ (already very close to the 0.03 cutoff) is affected by 
changes in temperature. 

Comment: As I understand it, the sponsor claims that their results are different from 
those of FDA's because of how data are pooled across instruments. OIR should 
consider what pooling is appropriate but in studies such as this one the lack of pooling 
can just as easily increase the LoQ as decrease it If FDA does not believe pooling is 
appropriate, I believe the best strategy is to take the worst case out of each set of studies. 
While the appropriate cutoff in an LoQ study is also a qualitative judgment call, it seems 
that the cutoff should not be equal to the cutoff for positive and negative diagnoses of 
ML Ifthe 20% LoQ is 0.011 ng/ml at 18 degrees and 0.024 ng/ml at 26 degrees (see the 
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sponsor's table 5-3), it seems that there is some variation. What level of variation is 
acceptable, I cannot tell you. 

If you have any questions about this review, please contact me at (301) 796-5325 or at 

chava.zibman(a),fda.hhs.gov. 
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Caposino, Paula 

Prom: Cundy, Scott T <STCundy@beckman.com> 
Sent: Friday, December 28, 2012 12:52 PM 
To: Caposino, Paula 
Cc: Machen, Valynda (Valynda) L 
Subject: K121214/S001 

Hello Paula, 

In total, results were recalculated against alternative calibration curves for six different studies to respond to the SlOk 
deficiencies outlined by the agency. For three such studies the alternate calibration curves were in deed part of the 
original study design and were generated at the same time as the samples were measured. The studies include Thermal 
Sensitivity - Robustness (Table 1-10), Thermal Sensitivity - Method Comparison (Table 1-11), and the New Multi-
temperature Precision Study (Table 10-1 & 10-2). 

For the other three studies where data was reduced in this manner (Multi-temperature LoB Table 5-1, Multi-
temperature LoD Table 5-2, Multi-temperature LoQ Table 5-7, the alternate calibration curves were not specifically 
generated as part ofthe original study. The curves do, however, represent valid curves that are entirely acceptable for 
the data reduction performed. The system requires a calibration for each instrument and reagent pack lot combination 
on which sample measurements will be made. Each calibration has a stored curve stability of 56 days. In all cases, the 
alternate curves were valid calibrations performed on the same instrument and reagent pack lots as used in the studies 
to which they were applied. Furthermore, the alternate calibration curves were well within the stored calibration curve 
stability claim of the device with respect to the studies for which they were used (alternate calibration curves were 

'generated 7-50 days prior to the sample measurements to which they were applied.) 

As noted in our response to question lb , BEC is able to reduce the same raw sample measurement output from multiple 
calibration curves. As the indicated calibration curves as well within the limitations ofthe system, this approach is 
acceptable and represents device performance consistent with the intended use. 

Thank you, 
Scott 
Please be advised that this email may contain confidential information. If you are not the intended recipient, please 
notify us by email by replying to the sender and delete this message. The sender disclaims that the content of this email 
constitutes an offer to enter into, or the acceptance of, any agreement; provided that the foregoing does not invalidate 
the binding effect of any digital or other electronic reproduction of a manual signature that is included in any 
attachment. 
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Caposino, Paula 

From: Machen, Valynda (Valynda) L <vmachen@beckman.com> 
'Sent: Thursday, December 27, 2012 5:09 PM 
To: Caposino, Paula 
Cc: Cundy, Scott T; Zibman, Chava 
Subject: RE: kl21214/S001 

Dear Paula, 

I wanted to let you know that we have received your question and are contacting our development scientists in order to 
provide you with the answer. Scott will forward this to you as soon as we receive it, as I will be out of the office 
beginning tomorrow until January 9"̂ . 

Best regards, 

Valynda 

From: Caposino, Paula rmailto:Paula.Caposino@fda.hhs.qov"| 
Sent: Thursday, December 27, 2012 2:34 PM 
To: Machen, Valynda (Valynda) L 
Cc: Cundy, Scott T; Zibman, Chava 
Subject: RE: kl21214/S001 

kDear Valynda, 
Thank you so much for the response. I do have an additional question. When you recalculated the data, it seems that it 
was not recalculated against the original calibration curves generated at the same time as the samples were 
measured. Is this correct? 
Thanks, 
Paula 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mailto:vmachen@beckman.com
mailto:Paula.Caposino@fda.hhs.qov%22%7c


Caposino, Paula 

From: Caposino, Paula 
Sent: Friday, December 28, 2012 1:00 PM 
To: Zibman, Chava 
Cc: Biswas, Bipasa 
Subject: FW: K121214/S001 

Dear Chava, 
Please see the response from Beckman Coulter regarding the calibration strategy. I think that the studies described in 
the first paragraph are valid and can be reviewed. The LoQ, LoB and LoD studies are not valid so let's not look at the 
recalculated data. 
Call me ifyou have any questions. 
Thanks, 
Paula 

Original Message 
From: Cundy, Scott T [mailto:STCundv@beckman.com] 
Sent: Friday, December 28, 2012 12:52 PM 
To: Caposino, Paula 
Cc: Machen, Valynda (Valynda) L 
Subject: K121214/S001 

Hello Paula, 

In total, results were recalculated against alternative calibration curves for six different studies to respond to the SlOk 
deficiencies outlined by the agency. For three such studies the alternate calibration curves were in deed part of the 
original study design and were generated at the same time as the samples were measured. The studies include Thermal 
Sensitivity - Robustness (Table 1-10), Thermal Sensitivity - Method Comparison (Table 1-11), and the New Multi-
temperature Precision Study (Table 10-1 & 10-2). 

For the other three studies where data was reduced in this manner (Multi-temperature LoB Table 5-1, Multi-
temperature LoD Table 5-2, Multi-temperature LoQ Table 5-7, the alternate calibration curves were not specifically 
generated as part ofthe original study. The curves do, however, represent valid curves that are entirely acceptable for 
the data reduction performed. The system requires a calibration for each instrument and reagent pack lot combination 
on which sample measurements will be made. Each calibration has a stored curve stability of 56 days. In all cases, the 
alternate curves were valid calibrations performed on the same instrument and reagent pack lots as used in the studies 
to which they were applied. Furthermore, the alternate calibration curves were well within the stored calibration curve 
stability claim of the device with respect to the studies for which they were used (alternate calibration curves were 
generated 7-50 days prior to the sample measurements to which they were applied.) 

As noted in our response to question lb , BEC is able to reduce the same raw sample measurement output from multiple 
calibration curves. As the indicated calibration curves as well within the limitations of the system, this approach is 
acceptable and represents device performance consistent with the intended use. 

Thank you, 
Scott 
Please be advised that this email may contain confidential information. If you are not the intended recipient, please 
notify us by email by replying to the sender and delete this message. The sender disclaims that the content of this email 
constitutes an offer to enter into, or the acceptance of, any agreement; provided that the foregoing does not invalidate 
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the binding effect of any digital or other electronic reproduction of a manual signature that is Included in any 
attachment. 
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Caposino, Paula 

From: Caposino, Paula 
Sent: Thursday, December 27, 2012 9:39 PM 
To: Zibman, Chava 
Cc: Biswas, Bipasa 
Subject: Update on Troponin--my prioritization 

DearChava, 
I am still waiting on Beckman Coulter to confirm the recalculation strategy, although, I am pretty sure they will confirm 
that it was done with a new calibration curve. With that in mind, I wanted to update my request. 

I think we have to look at the data from the response and the data from the original submission that I sent you today for 
several studies. Let me know if there is any raw data from the original submission that you would like to have so I can 
send Beckman that request. 

Regarding deficiency la , please consider the original method comparison data, the pre verification concordance study 
and the repeated thermal sensitivity study. For all of these, can you please perform regression analysis comparing all 
temperatures (using singlicate data for the test). Can you verify that the performance at values less than O.lng/mL and 
can you look at the concordance against the 0.03 ng/mL cut-off (for all samples and then for samples less than 
O.lng/mL. 

For the LoQ, I am at a loss. They have pooled all data according to ambient temperature. I do not believe this data is 
poolable since the study design was very different for each of the 3 different studies. Furthermore, they have also 

' included recalculated data in the pooled estimates. I don't think we can use the recalculated data which leaves us with 
the data from the original submission that I emailed you today. I think we should look at the 3 different studies 
separately and see what the LoQ is at 10%CV and 20%CV for the different studies. I still think they need to define it 
based on the worst case—which is how I understand EP17. 

I think they need to repeat linearity so don't worry about it. 

I will need a stat consult on the field effectiveness study to see what that data is demonstrating. This will be in the 
original submission that I sent to you. I did not see a bias analysis which I thought was necessary to demonstrate that 
the device is reliable across temperatures at actual labs. This was addressed in deficiency 7. 

Precision looks ok (this is deficiency #10). Let me know what you think. The original data is in the file that I emailed you. 
Regarding the stability studies, I do not understand the Z term that they use. Is this appropriate? The graphs for 
reagent stability definitely show issues (replicates way outside the acceptable area). I will have questions about this but 
want to see what you think of their analysis. 
You probably think I am going crazy and I am. This is the worst time for me to get a problem submission back on my 
clock. I will put this submission back on hold (not make a decision) since the response, I believe, is still underwhelming. 

Thank you Chava. 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Dmg Administration 
CDRH, OIR, DCTD 
10903 New Hampshire Avenue 
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m 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301)796-6160 

ax. (301) 847-8513 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED. 
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED 
FROM DISCLOSURE BY LAW. Ifyou are not the addressee, or a person authorized to deliver the document 
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action 
based on the content of this commimication is not authorized. Ifyou have received this document in enor, 
immediately notify the sender by e-mail or phone. 
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Caposino, Paula 

From: Caposino, Paula 
Sent: Thursday, December 27, 2012 4:01 PM 
To: Zibman, Chava 
Subject: concordance studies 

If seems that the new concordance studies may have more samples above the cut-off (70% compared to 50% in the 
original experiment). We should get an idea of how many samples in the concordance studies are between 0-0.06ish 
ng/mL (which are the critical values) 
Thanks 
P 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Dmg Administration 
CDRH, OIR, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301) 796-6160 
Fax. (301)847-8513 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED. 
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED 
FROM DISCLOSURE BY LAW. Ifyou are not the addressee, or a person authorized to deliver the document 
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action 
based on the content of this communication is not authorized. Ifyou have received this document in enor, 
immediately notify the sender by e-mail or phone. 
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Caposino, Paula 

From: Caposino, Paula 
'Sent: Thursday, December 27, 2012 3:58 PM 
To: Zibman, Chava 
Subject: Loq data from original submission 
Attachments: AccuTnl 510(k) Access2 reduced.pdf 

Please look at 8.3 for the LoQ data (this is the entire 510(k)). Based on this data, we should figure out what the LoQ 
is. They are pooling data now but I think we'll have to work off of this data and come to an agreement as to what these 
experiments support and why. 
Thanks, 
Paula 
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Caposino, Paula 

From: Caposino, Paula 
'Sent: Wednesday, December 26, 2012 12:12 PM 
To: Zibman, Chava 
Subject: RE: kl21214 SOOI Troponin assay from Beckman 

Chava, 
I wanted to also ask that for any method comparisons that we look at singlicate measurements. Beckman has analyzed 
the data using replicates. 
Thanks, 
Paula 
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Caposino, Paula 

From: Zibman, Chava 
'Sent: Wednesday, December 26, 2012 8:51 AM 
To: Caposino, Paula; Biswas, Bipasa 
Subject: RE: kl21214 SOOI Troponin assay from Beckman 

Paula, I will do my best to get this done. Thanks for all the information and for being so specific in your questions. I'll be 
in touch if I need any clarifications. 

Chava 

From: Caposino, Paula 
Sent: Monday, December 24, 2012 4:36 PM 
To: Biswas, Bipasa 
Cc: Zibman, Chava 
Subject: FW: kl21214 SOOI Troponin assay from Beckman 
Importance: High 

Dear Bipasa, 
I sent this email to Chava today. It is a ton of work and we need to get this done by the first week in January. Not sure if 
Chava will need help. Should have cc'd you on this from the get go but wanted to keep you in the loop. 
Thanks, 
Paula 

From: Caposino, Paula 
Sent: Monday, December 24, 2012 2:26 PM 
To: Zibman, Chava 
Subject: kl21214 SOOI Troponin assay from Beckman 
Importance: High 

Dear Chava, 
I am sorry that I did not get a chance to talk to you about the response to the troponin assay. I am on leave but will be 
checking emails (from you) and taking phone calls (from you) during my vacation. Please review the following for me: 

I hope you remember this submission. This is where we found that the troponin value increased depending on the 
temperature that the assay was run at. Please review the following from Beckman's response. If you need anything, 
please please please do not hesitate to ask. I do not have much time to make a decision or place the company back on 
hold. 

1. Response to item la—Please analyze this new concordance data for bias, imprecision and concordance at all 
temperatures tested (Beckman seems to have only compared the temperature extremes). The question is, is 
the bias, imprecision and concordance (in respect to the 0.03 ng/ml cut-off) equivalent irrespective ofthe 
ambient temperature at the time of testing. They have provided data from a total of new 10 studies I 
believe. Can we check them individually and pooled? 

2. l b and Ic Can you analyze the reanalyzed data (Beckman has reanalyzed the data by calculating the result 
obtained at all different temperatures against a calibration at a single temperature. If you remember, initially 
they had calibrated and measured the samples at the same temperatures which we said was not as this device is 
labeled for use). Can we look at this data for bias, imprecision and concordance? Again, the question is, is the 
bias, imprecision and concordance (in respect to the 0.03 ng/ml cut-off) equivalent irrespective ofthe ambient 
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temperature at the time of testing? Can you please comment on the acceptance criteria (based on an "accepted 
clinical cut-off of 0.06)???? 

3. Can you review question 3. These were mostly your questions. 
4. Please review question 5 (detection limits). I want to make sure that we agree with their analysis of LoQ. I want 

to make sure that we are reviewing the data reanalyzed data from the "standardized LoQ study" (Beckman has 
reanalyzed the data from the standardized LoQ study, by calculating the result obtained at all different 
temperatures against a calibration at a single temperature. If you remember, initially they had calibrated and 
measured the samples at the same temperatures which we said was not as this device is labeled for use) to 
make sure that the data is consistent irrespective of temperature and calibration strategy. We should make sure 
this is consistent with the data from the multi-temperature study where they calibrated at one temperature and 
ran the samples at different temperatures. I think they have pooled all of the data in the new study. I want to 
make sure that the we look at the studies separately to make sure they are giving the same LoQ estimate. We 
need to evaluate this data per CLSI EP17. My question to you is. What is their LoQ? Is consistent irrespective of 
temperature? 

5. Please review the new linearity analysis. Please figure out the linear range where the device meets a non-
linearity of no more than 10% (we do not agree to 16% as they currently propose). Again, please advise ifthe 
linearity is the same irrespective of temperature. 

6. Please review the response to question 7 "Field effectiveness studies". Is the precision the same irrespective of 
temperature in these field effectiveness studies? 

7. Please review Question 10, is the precision the same irrespective of temperature in the in-house precision 
studies. 

8. Please review question 18. I don't understand their statistical method. Do you agree with their conclusions? 
9. The acceptance criteria for the thermal bias is 1% per degree. Do you have any idea how this would affect the 

clinical performance of this device based on their clinical data? If we assume worst case then we should look at 
all test results +10% and all test results -10% and see the clinical performance of the device. How does this add 
to the total error of the device. Is this acceptable. Can you calculate this for me? I am forwarding you the 
clinical data again in case it got buried in your records. 

Chava, I know this is a big job and I really need your help. As we have discussed in the past, this is a big deal. Incorrect 
troponin values will either release people from the ER in the early phases of a heart attack or send people to the cath lab 
unnecessarily. Both are problematic especially releasing people inappropriately. 

I am completely available to you. Please call me or text me at 240-423-5740 ifyou need anything. I will be checking my 
emails in the mornings but if you need something in the afternoon, text me or call me and I will check my emails or we 
can talk. Do not hesitate. 

I am going to forward you the emails that I have sent to Beckman requesting raw data for your review. If you need 
anything different or additional, let me know and I will ask the sponsor for it. 
Thanks Chava. 
Paula 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Dmg Administration 
CDRH, OIR, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 

^Tel. (301)796-6160 
Fax. (301) 847-8513 
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Caposino, Paula 

c 
rom: 

Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Machen, Valynda (Valynda) L <vmachen@beckman.com> 
Wednesday, December 26, 2012 4:51 PM 
Caposino, Paula 
Cundy, Scott T; Zibman, Chava 
RE: kl21214/S001 
kl21224 Line Data 12262012.xlsx 

Hello Paula, 

Attached is the data file you have requested. 

In response to Question 1, all studies used independent patient samples. 

In response to Question 2, none of the samples used in these studies were the same patient samples used in the original 
concordance study. 

I have summarized the location by tab number for each of the raw data sets below. 

Study Description 
Confirmatory studies 

Repeat concordance study 
Pre-verification concordance study 

F48 samples from the original method comparison 
study 
Deficiency l b and Ic 

Internal field effectiveness study 
External field effectiveness study 
LoQ 

Workbook Tab Number 

Tabs 4-10 
Tab 3 
Tab 2 
Tab l 

Tabs 11, 12 
Tab 16 

Tab 17 
Tabs 13-15 

We are available to assist in anyway with the agency review of the data. Please let us know if a teleconference or face to 
face meeting would be helpful. 

Best regards, 

Valynda 
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing - Raw Data

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Caposino, Paula 

From: Cundy, Scott T <STCundy@beckman.com> 
Sent: Monday, December 24, 2012 1:50 PM 
To: Caposino, Paula 
Cc: Machen, Valynda (Valynda) L 
Subject: Re: kl21214/S001 

No problem. Thank you for the clarification though. 

Sincerely, 
Scott 

From: Caposino, Paula [mailto:Paula.Caposino@fda.hhs.gov] 
Sent: Monday, December 24, 2012 01:48 PM 
To: Cundy, Scott T 
Cc: Machen, Valynda (Valynda) L 
Subject: RE: kl21214/S001 

Hi Scott, 
That's great. I am not sure I was very clear on the LoQ studies. I really want to make sure that I also have the raw data 
for the recalculated LoQ studies with the calibrations at each temperature and the runs at all the other 
temperatures. These should be clearly labeled so my Statistician can understand the data. 
Thanks Scott. 

tPaula 

From: Cundy, Scott T [mailto:STCundy@beckman.com] 
Sent: Monday, December 24, 2012 1:41 PM 
To: Caposino, Paula 
Cc: Machen, Valynda (Valynda) L 
Subject: Re: kl21214/S001 

Hello Paula, 

We will get you the requested information. 

Happy Holidays. 

Thank you, 
Scott 

From: Caposino, Paula rmailto:Paula.Caposino@fda.hhs.qov1 
Sent: Monday, December 24, 2012 01:33 PM 
To: Cundy, Scott T 
Cc: Machen, Valynda (Valynda) L 
Subject: RE: kl21214/S001 

I Dear Scott, 
Thanks for your quick reply. I need to make sure that my Statistician has all of the raw data she will need to review the 
response. Please provide the following as soon as possible as excel files (for the data): 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mailto:STCundy@beckman.com
mailto:Paula.Caposino@fda.hhs.gov
mailto:STCundy@beckman.com
mailto:Paula.Caposino@fda.hhs.qov1


Page 5 - Deborah Kipp 

Courtney H. Lias, Ph.D. 
Director 
Division of Chemistry and Toxicology 
Office of/« Vitro Diagnostics and Radiological 

Health 
Center for Devices and Radiological Health 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



1. All raw data in response to deficiency la (i.e., the confirmatory studies, the repeat concordance study, the pre-

verification concordance study, the 48 samples from the original method comparison studies). Please clearly 

label the data so that FDA can independently analyze it. Please also confirm that all studies used independent 

patient samples. If studies did not use independent samples, please provide a list of the studies that used the 

same study samples. 

2. Please provide the raw reanalyzed data in response to deficiency l b and Ic. Please clearly label the data so that 

FDA can independently analyze it. Please state if any of the samples used in these studies were the same 

patient samples used in the original concordance study (which you describe as anomalous). 

3. Please provide the raw data for the field effectiveness studies. Please clearly label the data so that FDA can 

independently analyze it. 

Thank you very much. Please let me know when you will have this data. It should really not be later than COB on the 
26'^ 
Regards and happy holidays. 
Paula 
Again, please cc chava.zibman@fda.hhs.gov on all communications. 

From: Cundy, Scott T rmailto:STCundy@beckman.com1 
Sent: Monday, December 24, 2012 1:05 PM 
To: Caposino, Paula 
Cc: Machen, Valynda (Valynda) L 
Subject: Re: kl21214/S001 

'Hello Paula, 

I received your email request. We will provide you with the requested information as quickly as possible. 

Thank you, 
Scott 

From: Caposino, Paula rmailto:Paula.Caposino@fda.hhs.aov1 
Sent: Monday, December 24, 2012 12:03 PM 
To: Cundy, Scott T 
Cc: Machen, Valynda (Valynda) L 
Subject: kl21214/S001 

Dear Scott and Valynda. 
Do you think I could get the LoQ data in excel files? Please provide the data separately for each study (i.e., the study 
that was performed calibrating the instruments at each temperature separately from the studies that were performed 
with one calibration at ambient temperature). Also, please provide the data from each instrument separately for each 
of these studies. Thank you very much. 

Please send the data to me and please cc Dr. Chava Zibman too. Her email address is chava.zibman@fda.hhs.gov 

Please confirm as soon as possible that you received this request. 

Thank you very much and Happy Holidays. 
Paula 
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Caposino, Paula 

From: Cundy, Scott T [STCundy@beckman.com] 

Sent: Monday, November 19, 2012 7:33 PM 

To: Caposino, Paula 

Cc: Machen, Valynda (Valynda) L 

Subject: RE: Follow up to our teleconference regarding k121214 

Attachments: BEC-FDA 10-26-12 F2F Mtg Tnl Thermal Slides.pdf 

Hello Paula, 

Here is the information that you requested. 

November 16. 2012 Participants: 

Scott Cundy - VP RA/QA 
Stephen Gaston - Director R&D 
Jeff Budd - Biostatistician 
Corey Carlson - Staff R&D 
Cheryl Hodges-Savola - Clinical Research 

October 26, 2012 Participants: 
Clair O'Donovan; PhD - Sr. VP RA/QA 
Scott Cundy - VP RA/QA 
Valynda Machen - RA Manager 
Stephen Gaston; PhD - Director R&D 
Jeff Budd; PhD - Biostatistician 
Corey Carlson; PhD - Staff R&D 
Marian Navratil; PhD - Manager R&D 
Jeff Gibbs - Hyman, Phelps & McNamara - Representing BEC 

Thank you, 
Scott ^ 

From: Caposino, Paula [mailto:Paula.Caposino@fda.hhs.gov] 
Sent: Friday, November 16, 2012 12:35 PM 
To: Cundy, Scott T 
Subject: Follow up to our teleconference regarding kl21214 

Dear Scott, 
Thank you very much for taking the time to update the agency on your progress. As I said in my last email, I am 
finalizing the meeting minutes from the October 26, 2012 meeting. Unfortunately, I can't seem to read everyone's 
namefrom the participant log. Can you provide me with a list ofthe participants including their titles (1 would also 
appreciate a list ofthe participants from today's teleconference as well)? 

On a separate note, I wanted to let you know that it seems that the agency has not yet recognized the updated 
EP17-A2 guideline. I recommend that in your reply, you refer to the recommendations in the EP17-A (which is 
recognized) guideline. 

Thanks and I look forward to hearing back from you. 

Regard, 
Paula 

11/20/2012 
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Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIR, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301)796-6160 
Fax. (301)847-8513 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS 
ADDRESSED. IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, 
AND PROTECTED FROM DISCLOSURE BY LAW. Ifyou are not the addressee, or a person 
authorized to deliver the document to the addressee, you are hereby notified that any review, disclosure, 
dissemination, copying, or other action based on the content of this communication is not authorized. If 
you have received this document in error, immediately notify the sender by e-mail or phone. 

Please be advised that this email may contain confidential information. Ifyou are not the intended 
recipient, please notify us by email by replying to the sender and delete this message. The sender 
disclaims that the content of this email constitutes an offer to enter into, or the acceptance of, any 
agreement; provided that the foregoing does not invalidate the binding effect of any digital or other 
electronic reproduction of a manual signature that is included in any attachment. 

11/20/2012 
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Caposino, Paula 

From: Cundy, Scott T [STCundy@beckman.com] 

Sent: Thursday, November 15, 2012 4:11 PM 

To: Caposino, Paula; Machen, Valynda (Valynda) L 

Subject: RE: Proposed teleconference-briefing document attached 

Hello Paula, 

Thank you for the note. In preparation for tomorrow's meeting, I'm hoping you can clarify a point that you 
made below. I believe you are saying that the agency cannot provide feedback on the information that we 
provided in yesterday's pre-read materials. However, if we have "new" questions, we can discuss those 
tomorrow. Is that correct? BEC was only planning to discuss the materials provided in our pre-read materials. 

Does the agency have any clarification questions on the information that we provided yesterday. If the agency 
cannot comment on yesterday's pre-read materials and do not have clarifying questions to ask, then I'm 
wondering if we should cancel the meeting. Thoughts? 

Please feel free to call me to discuss. 

Thank you, 
Scott 
(612) 804-1728 Cell 

From: Caposino, Paula [mailto:Paula.Caposlno@fda.hhs.gov] 
Sent: Thursday, November 15, 2012 2:04 PM 
To: Machen, Valynda (Valynda) L 
Cc: Cundy, Scott T 
Subject: RE: Proposed teleconference-briefing document attached 

Dear Valynda, 
Thank you for the document you provided in advance of our teleconference tomorrow. I have carefully 
read through it. It appears that you have provided proposed responses to several deficiencies. Please 
note that we will not be able to discuss whether these responses are acceptable during the 
teleconference. The reason is that we need to review your complete response to make our decision. We 
provided recommendations for how you can resolve the deficiencies in our letter requesting additional 
information. We also provided clarification and additional recommendations in the feedback emailed to 
you on November 7, 2012. We are happy to discuss any new issues and to hear about your progress in 
confirming the root cause ofthe thermal sensitivity issue with your device. 

Let me know if you have any questions. 

The following is a list ofthe FDA participants: Carol Benson, Ruth Chesler, Ian Pilcher, Ileana Elder 
and myself. 

The dial in number is 1-866-610-1742 and the Participant Pass Code is 7295033 

Regards, 

11/20/2012 
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Paula 

From: Machen, Valynda (Valynda) L [mailto:vmachen@beckman.com] 
Sent: Tuesday, November 13, 2012 3:31 PM 
To: Caposino, Paula 
Cc: Cundy, Scott T 
Subject: RE: Proposed teleconference-briefing document attached 

Dear Paula, 

Attached is our briefing document for the 11/16 teleconference. 

Best regards, 

Valynda 

From: Caposino, Paula [mailto:Paula.Caposino@fda.hhs.gov] 
Sent: Thursday, November 08, 2012 5:56 PM 
To: Machen, Valynda (Valynda) L; Cundy, Scott T 
Subject: RE: Proposed teleconference 

Dear Valynda, 
Can I please get the questions by mid day Tuesday? I need time to review the information you provide. 
Thanks, 
I will provide a call-in number. 
Paula 

From: Machen, Valynda (Va lynda) L [mailto:vmachen@beckman.com] 
Sent: Thursday, November 08, 2012 5:47 PM 
To: Caposino, Paula; Cundy, Scott T 
Subject: RE: Proposed teleconference 

Dear Paula, 

We would like to hold the teleconference from 12-1 eastern on Friday November 16^ . We will provide you with 

our questions mid-day on November 14^^. Would you like us to provide the call in number for this meeting? 

Best regards, 

Valynda 

From: Caposino, Paula [mailto:Paula.Caposino@fda.hhs.gov] 
Sent: Thursday, November 08, 2012 11:08 AM 
To: Machen, Valynda (Valynda) L; Cundy, Scott T 
Subject: Proposed telecpnference 

Dear Valynda and Scott, 

We have the following times available for a teleconference on Friday November 16th 
12:00 to 1:00PM (for i hour) 
or 

11/20/2012 
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2:00 to 2:30PM (1/2 hour only) 

Let me know what works best for you. 
Thanks, 
Paula 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIR, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301)796-6160 
Fax. (301) 847-8513 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS 
ADDRESSED. IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, 
AND PROTECTED FROM DISCLOSURE BY LAW. Ifyou are not the addressee, or a person 
authorized to deliver the document to the addressee, you are hereby notified that any review, disclosure, 
dissemination, copying, or other action based on the content of this communication is not authorized. If 
you have received this document in error, immediately notify the sender by e-mail or phone. 

Please be advised that this email may contain confidential information. Ifyou are not the intended 
recipient, please notify us by email by replying to the sender and delete this message. The sender 
disclaims that the content of this email constitutes an offer to enter into, or the acceptance of, any 
agreement; provided that the foregoing does not invalidate the binding effect of any digital or other 
electronic reproduction of a manual signature that is included in any attachment. 

Please be advised that this email may contain confidential information. Ifyou are not the intended 
recipient, please notify us by email by replying to the sender and delete this message. The sender 
disclaims that the content of this email constitutes an offer to enter into, or the acceptance of, any 
agreement; provided that the foregoing does not invalidate the binding effect of any digital or other 
electronic reproduction of a manual signature that is included in any attachment. 

Please be advised that this email may contain confidential information. Ifyou are not the intended 
recipient, please notify us by email by replying to the sender and delete this message. The sender 
disclaims that the content of this email constitutes an offer to enter into, or the acceptance of, any 
agreement; provided that the foregoing does not invalidate the binding effect of any digital or other 
electronic reproduction of a manual signature that is included in any attachment. 

11/20/2012 
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BECKMAN 
COULTER 

November 13, 2012 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center-WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 
ATTN: Paula Velasco Caposino, Ph.D 

SUBJECT: Topics for November 16,2012 Teleconference 
Access AccuTnl on the Access 2 Immunoassay Systems, 510(k) K121214 

Dear Dr. Caposino, 

Thank you for providing your written feedback regarding the subjects that we were not able to 
discuss during the October 26, 2012 meeting in Washington DC, and for agreeing to meet with 
us via teleconference to further discuss these topics. 

Beckman Coulter would like to seek'alignment with the Division in the following areas, which are 
described in more detail on the following pages: 

• Sample Matrix Comparison 
• Natural, Unmodified Patient Sample Rationale 
• Calibration Strategy 

We have addressed FDA's concerns and have provided additional background information 
below in preparation for our teleconference with the Division on Friday, Nov. 16. 

Sincerely, 

Scott Cundy, RAC 
VP Quality and Regulatory Affairs 

BEC Confidential Page 1 of 10 
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Sample Matrix Comparison 

FDA response: / cannot find the record of our interaction with you from January 2011 (it does 

not seem to be part of the Pre-IDE 1100255). However, since the cut-offs for troponin assays 

based on the 99 '̂' percentile are much lower than the cut-offs of previously cleared assays, the 

approach used by the predicate device to obtain clearance for several sample types may no 

longer be appropriate. Specifically, for the predicate device, the diagnostic cut-off was based on 

the definition of Ml as described by the World Health Organization (0.9 ng/mL). This cut-off is 30 

times higher than your ROC determined cut-off and 45 times higher than your cut-off using the 

99"' percentile. Therefore, we are not sure if the regression model will reliably predict the clinical 

performance of another sample type using your new and much lower diagnostic cut-offs... 

BEC has located and attached the email correspondence (below) between Dr. Kurtis Bray (BEC) 
and Dr. Ileana Elder (FDA) for your reference. 

BEC has also performed additional statistical analyses ofthe data from the clinical sample matrix 

comparison study to demonstrate that the assay will reliably predict the clinical performance of 

both sample types at the established diagnostic cutoffs. 

Please review the material provided below. The additional analyses demonstrate the 

equivalence of serum and plasma matrices, and we will be prepared to discuss any additional 

questions you have regarding this topic. 

In correspondence with FDA, Beckman asked for specific clarification about requirements for 

validation of additional matrix types. In an e-mail to lead reviewer, Ileana Elder, dated January 

13, 2011 we asked: 

From: krbray@beckman.com [mailto:krbray@beckman.com] 
Sent: Thursday, January 13, 2011 10:28 AM 
To: Elder, Ileana 
Subject: 1100255 

Dear Dr. Elder, 

I am writing with a brief question concerning one point of our specimen testing 
plans for our ongoing prospective AccuTnl clinical trial for the Access and Dxl 
assay systems. 

Our current primary specimen type for Tnl measurement is lithium heparin, but we also 
wish to validate the use of serum and include that in our labeling as well. 
Thus, consistent with the direction provided in FDA's "Points to Consider" 
document, and using CLSI guidance EP 09 as a guide, our plan is to test the 
lithium heparin specimens from entire clinical cohort. The use of serum will at 
the same time be validated per EP 09 by testing and comparing a sufficient 
subset of serum specimens from the relevant target clinical population enrolled 
in our clinical trial. 

BEC Confidentiai Page 2 of 10 
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Please confirm that this approach is aligned with FDA's expectations for 
validation of multiple specimen types. Thank you. 

Kurt Bray 

Kurtis R. Bray, Ph.D. 
Director of Clinical Research 
Beckman Coulter, Inc. 
2470 Faraday Avenue 
Carlsbad, CA 92010 

Dr. Elder replied via e-mail on January 18, 2011: 

"Elder, Ileana" <lleana.Elder@fda.hhs.gov> 

01/18/2011 06:41AM 

Dear Dr. Bray, 

Thank you for your question regarding validation of different matrix types for your 
troponin assay. As indicated in the Points to Consider document from April 2010, we 
recommend that if you are pursuing more than a single matrix type claim for your device 
then you should collect and test specimens for each claimed sample matrix, such as 
whole blood and plasma, to obtain clearance for multiple matrices. If you decide not to 
include all claimed matrix types in your clinical performance evaluation, then you will 
need to demonstrate that there is little to no bias between sample types in a matrix 
comparison study using substantially narrow acceptance criteria. In addition, you will 
need to include an adequate number of samples around the assay cutoff. The results 
from your matrix comparison study will be evaluated during the review of your device 
premarket notification. 

Do not hesitate to contact us if you have further questions. 

Sincerely, 

Ileana 

Ileana Elder, Ph.D., RAC, CQA (ASQ) 
FDA/CDRH/OIVD/DCTD 
Phone:(301)796-6143 

As provided for in Dr. Elder's reply, we did not include all claimed matrix types in our clinical 

performance evaluation, but instead we demonstrated that there is little to no bias between 

serum and lithium heparin plasma used in the matrix comparison study. We tested matched 

serum and lithium heparin plasma specimens from 123 subjects whose Tnl levels spanned the 

assay range. 

BEC Confidential Pago 3 of 10 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mailto:lleana.Elder@fda.hhs.gov


Analytical agreement between the two specimen types was originally tested by Passing-Bablok 

regression analysis for the 107 subjects whose Tnl levels were above 0.01 ng/ml. The excellent 

agreement shown between the matrices for specimens from the pivotal study as documented in 

the 510(k) submission (n= 107, slope= 1.00, 95% Cl= 0.98 -1 .00 , Y intercept= 0.00, r= 1.00) 

demonstrated the equivalence of serum to plasma as sample matrices for the AccuTnl assay. 

To address Dr. Elder's instruction that we focus on patients near the clinical cut off, we have 

performed a Deming regression analysis on those paired serum and plasma samples within the 

pivotal clinical trial with troponin levels from 0.01 to 0.4 ng/ml. Similar to what was observed in 

the wider range analysis, excellent agreement between the two matrices was observed. n= 86, 

slope= 1.00, Y intercept= 0.00, r= 0.99. See figure below: 
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To further assess the agreement between the two matrix types, we also performed a Bland-

Altman analysis of bias for the same specimens with values in the clinically-relevant range 

between 0.01 and 0.40 ng/ml. As the Bland-Altman plot below shows, there was only a small 

degree of random distribution around a near-zero bias (-0.001), indicating no systemic bias 

between the two sample matrix types. 
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Next, to investigate the clinical concordance between the two sample types around the 0.03 

ng/ml recommended clinical cut-off, we performed McNemar's test on the serum and plasma 

data from all 123 subjects for which both specimen types had been tested. The table below 

shows excellent concordance with no significant differences (p=0.65) between serum and 

lithium heparin plasma. 

Access AccuTnl: Plasma vs Serum Corrcordance Analysis 
McNemar's Test: p=0.65 

96% agreement t>etween plasma and serum (118/123) 

Plasma <0.03 

Plasma &0.03 

Total 

Serum <0.03 

38 
(30.9%) 

2 
(1.6%) 

40 
(32.5%) 

Serum SO.03 

3 
(2.4%) 

80 
(65.0%) 

83 
(67.5%) 

Total 

41 
(33.3%) 

82 
(66.7%) 

123 
(100%) 

Finally, to further examine the clinical utility of the matched serum and plasma specimens from 

the pivotal trial, we constructed Receiver Qperating Characteristic curves (RQC) for each matrix 

using all subjects with both serum and plasma test results. As shown in the figure on the next 

page, the two specimen types showed equivalent diagnostic efficacy. The areas under the RQC 

curve (AUC) are 0.845 and 0.847 for plasma and serum, respectively. 
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Following the direction from FDA, BEC has demonstrated a high degree of agreement in 

correlation, concordance, lack of bias, and equivalent diagnostic efficacy between serum and 

lithium heparin plasma for specimens both near the clinical cut-off and at higher levels. This 

high degree of agreement is confirmed by the results of the independent, internal analytical 

matrix comparison studies described in the 510(k) submission. 

Therefore, we maintain that the data clearly justify the use of serum, and that the claim for both 

sample matrices be retained in our statement of Intended Use. I 'Jff:!'" } C f l L l l Q r f ^ / l K h ^ 

Natural, Unmodified Patient Sample Rationales 

FDA Response: We still recommend that you provide data for all requested studies using natural 

patient samples (i.e. not spiked with exogenous cTnl analyte). However, we agree that the use 

of pooled patient samples with relevant cTnl concentrations (that are not spiked with exogenous 

cTnl analyte) are acceptable for the requested studies (i.e., LoD, LoQ, field effectiveness studies 

and precision studies). 

BEC confirms that natural patient pools with relevant cTnl concentrations (i.e., not spiked with 

exogenous cTnl analyte) were used for LoD, LoQ, and precision studies. 

Please review the Field Effectiveness study information provided below. BEC believes that the 

use of commercial quality control materials in these studies is appropriate, and that the 

results demonstrate the effectiveness of the thermal algorithm under a variety of system and 

field conditions. We will be prepared to discuss any additional questions you have regarding 

this topic. 

The Field Effectiveness studies were requested by the Division, and were specifically designed to 
provide additional confidence that the final AccuTnl product in its entirety, including thermal 
algorithm, system software, assay protocol files, etc., performs properly on fielded instruments. 
The study design challenged the thermal algorithm under conditions of broader variability than 
is typically encountered in the clinical laboratory environment, including: 

Multiple instruments of varying vintage 
Multiple ambient temperatures, constant and dynamic 

• Multiple reagent lots 
Multiple test request scenarios including STAT, panels, reflex, etc. 
Multiple test scenarios under random access conditions including other assays 

Because ofthe large sample volumes needed for these studies, commercial quality control 

materials known to emulate natural patient sample thermal behavior were used for the Field 

Effectiveness studies at internal and external sites. We maintain that the use of natural patient 

samples in the field effectiveness studies is not necessary because accuracy, precision, and 

sensitivity of the assay were each verified using natural patient samples and/or pools in other 

studies conducted according to recognized guidelines. Therefore, the use of quality control 
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materials known to emulate the patient samples in response to ambient temperature changes is 
entirely appropriate for this type of study. 

We maintain that the Field Effectiveness studies, using commercial control materials and the 

wide range of variables included in the study design, provide objective evidence of the 

robustness ofthe assay and algorithm when used in a variety of system and field conditions. 

Calibration Strategy 

FDA response: In addition to understanding "that even though the calibrator signals do not 

change with ambient temperature, the system can perform valid calibrations at the extremes of 

the temperature range with appropriate software algorithm adjustment of sample results", we 

need to understand the performance ofthe device as it is intended to be used. Regarding the 

limits of detection studies (i.e., LoB, LoD and LoQ) while we encourage different sources of 

variables in your studies, these should be within the context ofthe expected variability that the 

end user would experience. As such, it seems that calibrating at every temperature is not as this 

device is to be used. Therefore, in your response, please provide data for the requested studies 

demonstrating the performance of this device as intended for use. As discussed above in item 2, 

in your response, you need to demonstrate that the performance of your device is equivalent 

irrespective of ambient temperature and that your device is safe for patient use. Furthermore, 

where there are differences in the performance with calibration at each temperature compared 

to calibration at a single temperature, you should investigate the reason for the difference in the 

performance and provide your findings for FDA review. 

Please review the calibration information provided below. BEC believes that the calibration 
strategy used in these studies is appropriate, and the results demonstrate the effectiveness of 
the thermal algorithm. We will be prepared to discuss any additional questions you have 
regarding this topic. 

As previously described, the thermal profile of calibrator material is distinct from patient 

samples and controls. Since the algorithm already accounts for the difference in thermal 

sensitivity betvyeen calibrators and samples, it is immaterial whether a sample is run at the 

same or different temperature from which the device was calibrated. Therefore, the device 

performance is not misrepresented in situations where the sample measurements are taken at 

the same temperature as calibration. 

The effectiveness ofthe algorithm at different calibration temperatures is demonstrated by two 

independent studies, which allow data reduction from calibration curves generated at multiple, 

discrete temperatures. The complete datasets including reduction of data from multiple 

calibration temperature scenarios from "Thermal Sensitivity - Robustness" and "Thermal 

Sensitivity - Impact on Cross-Temperature Method Comparison," will be provided to the 

Division as part of our final 510(k) submission response. 

BEC Confidential Page 9 of 10 
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Analytical testing to establish assay detection capability (i.e., LoB, LoD) is fundamentally 

different from routine testing in the clinical laboratory. BEC's detection capability studies were 

conducted in conformance with the recognized CLSI guideline EP17-A2, "Detection Capability for 

Clinical Laboratory Measurement Procedures," and are specifically designed to establish these 

parameters, and not to duplicate end-user testing conditions. 

EP17-A2 recommends that manufacturers include multiple reagent lots, multiple calibration 

cycles, and other variables to establish estimates of LoB, LoD or LoQ to "increase the rigor ofthe 

resulting detection capability estimates." If we were to run the study "as it is intended to be 

used" by the clinical laboratory, then we would sacrifice the rigor ofthe assay's performance 

estimates. 

Nevertheless, Beckman will provide data and results from LoB, LoD, and LoQ studies where the 
calibration was performed at multiple temperatures, different from those at which 
measurements were taken, as part of our 510(k) submission response. 

Therefore, we maintain that BEC's detection capability studies, with the added data analysis of 

multi-temperature calibrations, provide objective evidence for the detection performance 

claims included in the AccuTnl Instructions for Use. 

BEC Confidentiai Page 10 of 10 
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RECORD OF MEETING 

Product Name: Access AccuTnl on the Access 2 Immunoassay Systems (kl212I4) 
Sponsor: Beckman Coulter, Inc. 
Meeting Date/Time: October 26, 2012, 10-11:00 A.M., W066-5578 
Meeting Format: Face-to-Face meeting 
Meeting Recorder: Amy Ghering 

FDA Attendees: 
Paula Caposino, Lead Reviewer, Office Of In Vitro Diagnostics And Radiological Health 
(OIR), Division Of Chemistry And Toxicology Devices (DCTD) 
Amy Ghering, Reviewer, OIR/DCTD 
Ian Pilcher, Reviewer, OIR/DCTD 
Ileana Elder, Compliance Team Leader, OIR/DCTD 
Ruth Chesler, Branch Chief, OIR/DCTD 
Carol Benson, Deputy Division Director, OIR/DCTD 

Beckman Coulter, Inc. (BEC) Attendees: 
Clair O'Donovan; PhD - Sr. VP RA/QA 
Scott Cundy - VP RA/QA 
Valynda Machen - RA Manager 
Stephen Gaston; PhD - Director R«&D 
Jeff Budd; PhD - Biostatistician 
Corey Carlson; PhD - Staff R&D 
Marian Navratil; PhD - Manager R&D 
Jeff Gibbs - Hyman, Phelps & McNamara - Representing BEC 

Subject: To discuss the results of BEC's investigation ofthe root cause ofthe persistent 
thermal sensitivity observed in the Thermal Sensitivity - Impact on Low Dose 
Concordance/Agreement study ("concordance") despite the use ofthe corrective 
algorithm. 

Items Discussed: Root cause investigation of persisting thennal sensitivity issue: BEC 
presented data from 4 concordance studies and an analysis ofthe low concentration 
samples ofthe method comparison study (from the 510(k)). One ofthe concordance 
studies was perfonned in the development phase (study 1), one was the concordance 
study included in the 510(k) (study 2) and two were new concordance studies with newly 
acquired samples (studies 3 and 4). BEC stated that the only study that showed persisting 
thermal sensitivity, by using the Passing-Bablok regression method, was the study 
submitted in the 510(k) to FDA (study 2). BEC stated that the majority ofthe samples 
used in this study were obtained from one vendor. BEC explained that this vendor stores 
samples under conditions that are not appropriate for their device (i.e., stored refrigerated 
for 2 to 6 weeks while the assay is intended for use on samples stored refrigerated for no 
more than 24 hours). Therefore, BEC concluded that the root cause for the persisting 
thermal sensitivity observed in concordance study 2 was improper sample handling. 
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BEC stated that when samples are handled according to the instructions in the package 
insert ofthe device, they do not observe thermal sensitivity. 

FDA expressed concem because samples from that same vendor have been used in at 
least concordance study 1 and did not demonstrate thermal sensitivity. Furthermore, 
BEC has subsequently obtained samples from the vendor and has not been able to 
replicate the thermal sensitivity observed in the data submitted to FDA. FDA 
recommended that the sponsor specify exactly how many ofthe samples that 
demonstrated thermal sensitivity in concordance study 2 were obtained from the vendor 
in question. FDA reiterated that the limit of quantitation studies and the linearity studies 
also demonstrated temperature sensitivity. Therefore, FDA is still concemed that the 
software algorithm may not have corrected the temperature sensitivity issue of this 
device. 

FDA stated that BEC needs evidence to support that sample handling and storage was the 
problem in the data set provided to FDA. It will be difficult for the agency to determine 
that this device is substantially equivalent without evidence that the software algorithm is 
adequate and properly validated instead. Regarding any supportive evidence from 
modeling experiments using recombinant troponin, the agency expressed concem that the 
results from the modeling experiments may not reflect the performance of patient 
samples. The agency also expressed concem that BEC has not perfonned a study 
replicating the handling and storage conditions ofthe patient samples obtained from the 
vendor used in concordance study 2 that they believe led to thermal sensitivity. FDA 
understands that this is a complicated issue. However from a public health perspective, 
BEC needs to provide evidence that this device is safe. FDA needs to have confidence 
that the device will give the correct troponin test result. The agency is concemed that 
BEC has provided a hypothesis for the root cause ofthe thermal sensitivity issue that 
persists despite the use ofthe corrective algorithm and BEC will need to provide 
convincing data supporting that hypothesis. Finally FDA stated that while in the 
deficiency letter the bias observed in concordance study 2 was described using Passing-
Bablok regression, the agency also reviewed the data (and will review all future data) 
taking into account the fact that this test is both qualitative and quantitative. The agency 
will also look at the different temperatures (i.e., not just a comparison between the 
temperature extremes). 

To conclude, FDA agreed to provide written feedback on the additional topics BEC 
provided in the briefing package submitted in advance of this meeting that were not 
discussed at the meeting. 

Reviewer Name and Signature: 

Paula V. Caposirip 
2012.12.05 09:39:18-OS'OO' 

Paula Velasco Caposino, Ph.D. 
FDA/CDRH/OIR/DCTD 
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Caposino, Paula 

From: Cundy, Scott T [STCundy@beckman.com] 

Sent: Wednesday, October 17, 2012 10:39 PM 

To: Caposino, Paula 

Cc: Cundy, Scott T 

Subject: Fw: Beckman Coulter AccuTnl on Access 510(k) K121214-October 26, 2012 Briefing 
Materials 

Attachments: Beckman Coulter-FDA Briefing Materials for Tnl 10-17-12.pdf 

Hello Paula, 

Attached are the briefing materials that I mentioned that I would send. The briefing materials provide additional 
information that we wish to discuss with you on October 26, 2012. 

Please let me know if you have any questions. 

Thank you, 
Scott Cundy 
(612) 804-1728 cell 

From: candeecundy@comcast.net [mailto:candeecundy@comcast.net] 
Sent: Wednesday, October 17, 2012 10:25 PM 
To: Cundy, Scott T 
Subject: Beckman Coulter AccuTnl on Access 510(k) K121214 - October 26, 2012 Briefing Materials 

Please be advised that this email may contain confidential information. Ifyou are not the intended 
recipient, please notify us by email by replying to the sender and delete this message. The sender 
disclaims that the content of this email constitutes an offer to enter into, or the acceptance of, any 
agreement; provided that the foregoing does not invalidate the binding effect of any digital or other 
electronic reproduction of a manual signature that is included in any attachment. 

11/20/2012 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mailto:STCundy@beckman.com
mailto:candeecundy@comcast.net
mailto:candeecundy@comcast.net


(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Deficiency Meeting Briefing Package

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 1 of3 

Caposino, Paula 

From: Scott T Cundy [STCundy@beckman:Com] 

Sent: Thursday, October 04, 2012 10:48 AM 

To: Caposino, Paula 

Subject: RE: Access AccuTnl on the Access 2 Immunoassay System (k121214) 

Thank you so much. 

Talk to you then. 

Scott 

BECKMANi 
COULTER 

We're better logelhef 

Scot t T. Cundy, RAC 
Vice President Quality & Regulatory Affairs 

Becl<man Coulter, Inc. 
1000 Lake Hazeltine Drive 

Ctiaslo, MN 55318 

Tel: (952)368-2014 
Fax: (952)368-7610 
stcundy@beckman.com 
yyyyw.beckmancoulter.corn 

From: "Caposino, Paula" <Paula.Caposino@fda.hhs.gov> 

To: Scott T Cundy <STCundy@beckman.corn> 

Date: 10/04/2012 09:13 AM 

Subject: RE: Access AccuTnl on the Access 2 Immunoassay System (k121214) 

Dear Scott. Before I forget, please find enclosed the dial in number for our teleconference today from 2-3 EST. 

Dial in Number: 1-866-506-3210, Participant Pass Code:8496279 

FDA participants are; 
Courtney Lias, Carol Benson, Ruth Chesler, Ileana Elder, Ian Pilcher and myself. 

Talk to you then. 

Thanks, 
Paula 

From: Scott T Cundy [mMtOjSTCund^Mtpeckman.com] 

11/20/2012 
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Sent; Monday, October 01, 2012 12:28 AM 
To: Caposino, Paula 
Cc: Valynda Machen 
Subject: Re: Access AccuTnl on the Access 2 Immunoassay System (kl21214) 

Hello Dr. Caposino, 

Thank you very much for the email and meeting request. We would like to accept the Thursday 2-3 pm EST option, if that 
still works for the agency. 

If there are specific questions that you would like for us to address, please let me know so that we are sure to have the 
appropriate person / answer available. Otherwise, we will be prepared to provide a general update on the program. 

Thank You, 
Scott 

(612) 804-1728 cell. 

From: "Caposino, Paula" [Paula.Caposino(^fda.hhs.gov] 
Sent: 09/28/2012 04:44 PM GMT 
To: Scott Cundy 
Cc: Valynda Machen 
Subject: Access AccuTnl on the Access 2 Immunoassay System (kl21214) 

Dear Mr. Cundy, 
Dr. Courtney Lias has asked me to set up a teleconference with your team next week to get an update regarding 
your response to the deficiencies identified during our review of the Access AccuTnl on the Access 2 
Immunoassay System (k121214). We are available next Tuesday October 2"" from 11-12 PM or next Thursday 
October 4* from 2-3 PM. Please let me know if your team is available on either of these days. Dr. Lias requests 
that Dr. Clair O'Donovan also participate in the teleconference. 

Thank you in advance of your response. 

Regards, 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIVD, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301) 796-6160 
Fax. (301)847-8513 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS 
ADDRESSED. IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, 
AND PROTECTED FROM DISCLOSURE BY LAW. Ifyou are not the addressee, or a person 
authorized to deliver the document to the addressee, you are hereby notified that any review, disclosure, 
dissemination, copying, or other action based on the content of this commimication is not authorized. If 

11/20/2012 
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you have received this document in error, immediately notify the sender by e-mail or phone. 

The server made the following aimotations 

This message contains information that may be privileged or confidential and is the property of 
Beckman Coulter, Inc. It is intended only for the person to whom it is addressed. Ifyou are not the 
intended recipient, you are not authorized to read, print, retain, copy, disseminate, distribute or use this 
message or any part thereof Ifyou receive this message in error, please notify the sender immediately 
and delete all copies of this message. 

The server made the following aimotations 

This message contains information that may be privileged or confidential and is the property of 
Beckman Coulter, Inc. It is intended only for the person to whom it is addressed. Ifyou are not the 
intended recipient, you are not authorized to read, print, retain, copy, disseminate, distribute or use this 
message or any part thereof. Ifyou receive this message in error, please notify the sender immediately 
and delete all copies of this message. 

11/20/2012 
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# 

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Control Center WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

December 17, 2012 

BECKMAN COULTER, INC. 510k Number: k:i212l4 
1000 LAKE HAZELTINE DR. 
CHASKA, MINNESOTA 55318-1084 _ . , . r -z-ncc Ar-r-iTTvii D C Ar-cMx A M P . 
ATTN- VALYNDA MACHEN Product: ACCESS ACCUTNL REAGENT AND 

The additional infonnation you have submitted has been received. 

We will notify you when the processing of this submission has been completed or if any additional information is 
required. Pleaseremember that all correspondence conceming your submission MUST be sent to the Document 
Mail Center at the above letterhead address. Correspondence sent to any address other than the one above will 
not be considered as part of your official premarket notification submission. Also, please note the new Blue 
Book Memorandum regarding Fax and E-mail Policy entitled, "Fax and E-Mail Communication with Industry 
about Premarket Files Under Review. Please refer to this guidance for information on current fax and e-mail 
practices at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089402.htm. On 
August 12, 2005 CDRH issued the Guidance for Industry and FDA Staff: Format for Traditional and Abbreviated 
510(k)s. This guidance can be found at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceD6cuments/ucm084365.htm. Please 
refer to this guidance for assistance on how to format an original submission for a Traditional or Abbreviated 
510(k). 

The Safe Medical Devices Act of 1990, signed on November 28, states that you may not place this device into 
commercial distribution until you receive a letter from FDA allowing you to do so. As in the past, we intend to 
complete our review as quickly as possible. Generally we do so in 90 days. However, the complexity of a 
submission or a requirement for additional information may occasionally cause the review to extend beyond 90 
days. Thus, ifyou have not received a written decision or been contacted within 90 days of our receipt date you 
may want to check with FDA to determine the status of your submission. 

Please ensure that whether you submit a 510(k) Summary as per 21 CFR 807.92, or a 510(k) Statement as 
per 21 CFR 807.93, it meets the content and format regulatory requirements. 

Ifyou have procedural questions, please contact the Division of Small Manufacturers Intemational and Consumer 
Assistance (DSMICA) at (301)796-7100 or at their toll-free number (800)638-2041, or contact the SlOk staff at 
(301)796-5640. 

Sincerely, 

510(k)Staff 
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EXPLANATION FOR ECOPY ATTACHMENT 

You provided an eCopy along with the required number of paper copies. Your 
eCopy did not pass our vahdation software. The specific reasons for this 
failure are identified in the attachment. 

Because eCopies are currently voluntary and because you already provided 
the necessary number of paper copies, you do NOT need to provide a 
replacement eCopy to FDA. 

Instead, FDA is providing you with this information so that you can 
understand the reasons why your eCopy failed in order to better assure that 
an eCopy that you submit for another submission will not have similar issues. 

As additional resources: 

• Refer to our eCopy guidance at 
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationand 
Guidance/GuldanceDocuments/UCM313794.pdf. The eCopy program is 
not implemented [i.e., eCopy remain voluntary) at this time; however, 
the technical specifications/standards in Attachment 1 ofthe guidance 
are already in place. 

• We strongly encourage you to take advantage of our free new 
eSubmitter-eCopies tool at 
http://www.fda.gov/ForIndustry/FDAeSubmitter/ucm317334.htm. 
which will help create an eCopy that passes the new technical 
specifications/standards. 

Please keep in mind that once we implement the new eCopy program, most 
submissions types will go on eCopy hold until a valid eCopy is received. 

Ifyou have any questions about the eCopy program or the technical 
specifications/standards, please contact Ms. Samie Allen at 
samie.alIen(a)fda.hhs.gov or at 301-796-6055. ^ 
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Attachment 

Attachment for Submission Numberist: 

K121214/S001 

The list below identifies the reason(s) why your eCopy failed FDA's eCopy validation process. 
All of these Items need to be addressed or your eCopy will not pass the validation process. 

1. The cover letter did not include an adequate eCopy statement. 

coverietter.pdf 

2. The following PDF file(s) have an invalid naming convention (e.g., numbering scheme 
incorrect, no underscore between number and descriptive name, descriptive name 
includes prohibited special characteristics): 

Access AccuTnl+3 k121214 Response Final-121412-Signed.pdf 

Appendix Final 12-13-12.pdf 
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Pugh, Dominique 

Jlorn: Microsoft Outlook 

o: vmachen@beckman.com 
Sent: Monday, December 17, 2012 2:34 PM 
Subject: Relayed: K121214AI LETTER & ECOPY ATTACHMENT 

Delivery to these recipients or groups is complete, but no delivery notification was sent by the 
destination server: 

vmachen@beckman.com (vmachen@beckman.com) 

Subject: K121214 AI LETTER & ECOPY ATTACHMENT 
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BECKMAN ^ "^^^ ' 
COULTER. 

^^A CDRH DMC 
December 14, 2012 Q^r i n nn.p 

Paula Velasco Caposino, Ph.D. P a n " 
U.S. Food and Drug Administration f^eCe/Ved 
Center for Devices and Radiological Health 
Document Mail Center-W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-002 

RE: 510(k)#kl21214 
Access AccuTnI+3 on the Access 2 Immunoassay Systems 

Dear Dr. Caposino: 

This communication responds to questions and concems expressed by FDA in its June 20, 2012 letter ("Letter") 
regarding Beckman Coulter ("BEC")'s Section 510(k) premarket notification ("Submission") of intent to market 
the Access AccuTnl on the Access 2 Immunoassay Systems. BEC has carefully considered each point FDA 
("FDA" or "the Agency") has raised in the Letter and has organized the body of this response ("Response") 
according to the 21 numbered sections/questions in the Letter. We have provided a comprehensive response to 
each numbered question or concem, each prefaced by the excerpt fi-om the Letter. Each of FDA's 21 numbered 
items in the Letter is designated as a "question" and referenced within this Response as Question 1 .a.i.. Question 
5.d., etc. 

In addition, we have provided an Executive Summary. The purpose ofthe Executive Summary is to: 

0 Demonstrate that BEC has resolved the thermal sensitivity issue in the AccuTnI+3 assay, through a 
thorough discussion of each ofthe items identified in Question 1, and 

0 Demonstrate that the concems described in FDA's questions about LoQ and linearity are distinct from 
and unrelated to the concems identified in Question 1. 

• Note: FDA has stated in communications, that it considers the concordance, LoQ, and linearity 
issues all to be indicative of an underlying thermal sensitivity issue. However, as we explain in the 
Executive Summary, each of these three items is separate and distinct, and the study results cited in 
the Letter conceming these three issues do not have a common, underlying thermal cause. 

0 Demonstrate through the results of both the clinical and analytical studies that with the introduction of 
the thermal algorithm, the AccuTnl device is safe and effective and substantially equivalent. 

This Response incorporates the results from multiple new studies at BEC, reanalyzing data and results from 
previous, comprehensive studies, and interaction with the Agency's team of reviewers. 

BEC initially began working with the Agency on the content of this premarket submission in March 2010, via 
the pre-IDE process (1100255). A face to face meeting was held in May 2010, and the content ofthe pre-IDE 
was updated to address FDA's feedback. After FDA issued its Letter to Manufacturers of Troponin Assays in 
October 2010, BEC contacted the Agency to confirm that the proposed studies in the pre-IDE were in alignment 
with the October 2010 letter. 

After the notification ofthe thermal recall to customers and to FDA in April 2011, BEC submitted an update to 
our original pre-IDE (I100255/S002) to incorporate proposed changes to the analytical performance and system 
software testing to reflect the addition of a thermal algorithm. Following a teleconference with the Agency in 
July 2011, study designs were updated to address FDA's feedback. 

Beckman Coulter, Inc. ^^^^^^ AccuTnl+3 
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• 
Since submitting its 510(k) in April 2012, BEC has had multiple interactions with the Agency, including eight 
FDA requests for line data, study durations, and information about the temperature equilibration ofthe Access 2 
instruments during the weeks immediately following the Submission. In addition, BEC met with Agency 
reviewers via teleconference or in a face-to-face meeting on three different occasions between October 4 and 
November 16, 2012. In the most recent (November 16,2012) teleconference, the Agency indicated that it was 
unable to provide feedback on specific elements ofthe proposed BEC response outside ofthe context ofthe 
entire Response. BEC looks forward to engaging in an interactive review process per the recently published 
"Improvements in Device Review: Results of CDRH'S Plan of Action for Premarket Review of Devices," once 
FDA has had the opportunity to review the entire Response. 

As indicated in the heading above, BEC has changed the name of its troponin assay fi-om "AccuTnl" to 
"AccuTnI+3," since filing our Submission with the Agency last April. In most instances the new product's 
commercialized name is reflected in this Response. However, we have not changed the device name in any of 
the controlled documents and records cited in the Submission or in this Response. 

If there are questions regarding this submission, you may contact me by telephone at (952) 368-1383, by fax at 
(952) 368-7610, or by e-mail at vmachen@beckman.com. 

Sincerely, 

Valynda'Machen, CQA, RAC (US) 
Senior Manager, Regulatory Affairs 

Enclosure 
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BECKMAN ^ ^ i^'>^^'+ 

COULTER. 
FDA CDRH DMC 

December 14, 2012 Q^Q I 7 2012 

Paula Velasco Caposino, Ph.D. Q a n ' M 
U.S. Food and Dmg Administration K e C e i V e d 
Center for Devices and Radiological Health 
Document Mail Center-W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-002 

RE: 510(k)#kl21214 
Access AccuTnI+3 on the Access 2 Immunoassay Systems 

Dear Dr. Caposino: 

This communication responds to questions and concems expressed by FDA in its June 20, 2012 letter ("Letter") 
regarding Beckman Coulter ("BEC")'s Section 510(k) premarket notification ("Submission") of intent to market 
the Access AccuTnl on the Access 2 Immunoassay Systems. BEC has carefully considered each point FDA 
("FDA" or "the Agency") has raised in the Letter and has organized the body of this response ("Response") 
according to the 21 numbered sections/questions in the Letter. We have provided a comprehensive response to 
each numbered question or concem, each prefaced by the excerpt from the Letter. Each of FDA's 21 numbered 
items in the Letter is designated as a "question" and referenced within this Response as Question 1 .a.i.. Question 
5.d., etc. 

In addition, we have provided an Executive Summary. The purpose ofthe Executive Summary is to: 

0 Demonstrate that BEC has resolved the thermal sensitivity issue in the AccuTnI+3 assay, through a 
thorough discussion of each ofthe items identified in Question 1, and 

0 Demonstrate that the concems described in FDA's questions about LoQ and linearity are distinct from 
and unrelated to the concems identified in Question 1. 

• Note: FDA has stated in communications, that it considers the concordance, LoQ, and linearity 
issues all to be indicative of an underlying thermal sensitivity issue. However, as we explain in the 
Executive Simmnary, each of these three items is separate and distinct, and the study results cited in 
the Letter conceming these three issues do not have a common, underlying thermal cause. 

0 Demonstrate through the results of both the clinical and analytical studies that with the introduction of 
the thermal algorithm, the AccuTnl device is safe and effective and substantially equivalent. 

This Response incorporates the results fi"om multiple new studies at BEC, reanalyzing data and results from 
previous, comprehensive studies, and interaction with the Agency's team of reviewers. 

BEC initially began working with the Agency on the content of this premarket submission in March 2010, via 
the pre-IDE process (1100255). A face to face meeting was held in May 2010, and the content ofthe pre-IDE 
was updated to address FDA's feedback. After FDA issued its Letter to Manufacturers of Troponin Assays in 
October 2010, BEC contacted the Agency to confum that the proposed studies in the pre-IDE were in alignment 
with the October 2010 letter. 

After the notification ofthe thermal recall to customers and to FDA in April 2011, BEC submitted an update to 
our original pre-IDE (I100255/S002) to incorporate proposed changes to the analytical performance and system 
software testing to reflect the addition of a thermal algorithm. Following a teleconference with the Agency in 
July 2011, study designs were updated to address FDA's feedback. 
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Since submitting its 510(k) in April 2012, BEC has had multiple interactions with the Agency, including eight 
FDA requests for line data, study durations, and information about the temperature equilibration ofthe Access 2 
instnunents during the weeks immediately following the Submission. In addition, BEC met with Agency 
reviewers via teleconference or in a face-to-face meeting on three different occasions between October 4 and 
November 16, 2012. In the most recent (November 16,2012) teleconference, the Agency indicated that it was 
unable to provide feedback on specific elements ofthe proposed BEC response outside ofthe context ofthe 
entire Response. BEC looks forward to engaging in an interactive review process per the recently published 
"Improvements in Device Review: Results of CDRH's Plan of Action for Premarket Review of Devices," once 
FDA has had the opportunity to review the entire Response. 

As indicated in the heading above, BEC has changed the name of its troponin assay from "AccuTnl" to 
"AccuTnH-3," since filing our Submission with the Agency last April. In most instances the new product's 
commercialized name is reflected in this Response. However, we have not changed the device name in any of 
the controlled documents and records cited in the Submission or in this Response. 

If there are questions regarding this submission, you may contact me by telephone at (952) 368-1383, by fax at 
(952) 368-7610, or by e-mail at vmachen@beckman.com. 

Sincerely, 

^/\2.Mi 

Valynda^Machen, CQA, RAC (US) 
Senior Manager, Regulatory Affairs 

Enclosiure 
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Executive Summary: Analysis of Thermal Issue 

FDA has stated that BEC has not resolved the AccuTnI+3 thermal sensitivity issue. This concem was expressed 
in its Letter in conjunction with questions regarding concordance, LoQ, and linearity. Specifically, in Question 
1 ofthe Letter, the Agency said, "Based on the results ofthe thermal sensitivity-impact on low dose 
concordance/agreement study, the LoQ studies and the linearity study, we have serious concems that you have 
not resolved the temperature sensitivity issue of your assay." 

The purpose of this Executive Summary is to: 

0 Demonstrate, through a discussion of each ofthe items identified in Question 1, that BEC has resolved 
the thermal sensitivity issue in the AccuTnI+3 assay. 

0 Demonstrate that the concems described in FDA's questions about LoQ and linearity are distinct from 
and unrelated to the concems identified in Question 1. 

• Note: It appears that FDA considers the concordance, LoQ, and linearity issues all to be indicative 
of an underlying thermal sensitivity issue. However, as discussed below, each of these three items 
is separate and distinct, and the issues identified in the Letter do not share a common, imderlying 
thermal cause. 

0 Demonstrate through the results of the clinical and analytical studies that the AccuTnI+3 device with the 
thermal algorithm is safe and effective and substantially equivalent. 

Resolution of Thermal Sensitivity 

Results and analysis of test data from over 40 clinical and analytical studies provided in the original submission 
demonstrate that BEC's thermal algorithm solution effectively reduces the AccuTnI+3 assay's "thermal 
sensitivity" from approximately 3.5% dose shift per °C to less than 1% dose shift per °C. This represents a 
substantial reduction in thermal sensitivity and the results ofthe clinical trial verify that, with less than 1% 
per °C thermal sensitivity, the medical needs for the device have been met. 

Thermal Sensitivity Historical Information 

The relationship between temperature change and AccuTnl assay results is well established. As noted in the 
April 18, 2011, "Urgent Field Safety Notice-Product Correction" letter, BEC's extensive intemal testing with a 
large number of samples showed that when the thermal algorithm is not present, AccuTnl results are inversely 
proportional to temperature. As the Field Safety Notice states, and as BEC studies have repeatedly shovra, 
AccuTnl results will decrease by approximately 3.5% for every TC increase in room temperature and increase 
by approximately 3.5%) for every 1 °C decrease in room temperature. 

The following table from the recall letter illustrates expected results if a representative patient sample were 
tested at five different room temperatures without the thermal algorithm: 

Table: Example of AccuTnl Results Before Application ofthe Thermal Algorithm 
18°C 

0.61 ng/mL 
2rc 

0.56 ng/mL 
24.5°C 

0.50 ng/mL 
28°C 

0.44 ng/mL 
32°C 

0.37 ng/mL 

The Agency has identified low dose concordance/agreement as an area of concem in Question 1 regarding the 
resolution of thermal sensitivity. Low dose Concordance/agreement is addressed below. 

Thermal Sensitivity: Question 1 

BEC has thoroughly examined the Concordance Study identified in Question 1 .a. in relationship to the historical 
performance ofthe device described above. One ofthe first observations was that the % dose shift per °C prior 
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to the application ofthe thermal algorithm was not the expected 3.5%) per "C. In fact, the majority of samples in 
this study showed considerably less or even no dose shift with temperature before application ofthe thermal 
algorithm, and the results moved in the opposite direction as was to be expected (i.e., results increased as 
temperature increased) after application ofthe thermal algorithm. This information led BEC to conduct a full 
investigation to understand why the samples in this study did not demonstrate the expected thermal behavior. 
The results ofthe multiple studies conducted within our investigation clearly show that the concordance data are 
anomalous, both for the amount and direction of thermal bias displayed and for the amount of uncertainty 
(scatter) in the results. In other words, the reason the concordance study did not yield the expected result is that 
the majority ofthe samples themselves did not demonstrate the expected thermal behavior. 

Through this investigation, BEC eliminated a large number of factors that did not contribute to the phenomenon 
observed in Question 1. Patient samples were subjected to extreme conditions, such as heat treatment, freeze-
thaw treatment, and insufficient centrifugation, in an effort to replicate the anomalous thermal behavior. 
Although BEC has eliminated many potential contributing factors, we have not been able to reproduce the 
original findings. In all cases, the characteristic thermal behavior of approximately 3.5%o change per °C 
remained, which the algorithm adjusted appropriately. 

To further demonstrate that the original study was anomalous, we reanalyzed some original data and conducted 
several new studies. These activities included: 

0 Reanalysis of low end samples from the submitted method comparison data 
0 Reanalysis of a pre-verification concordance study, 
0 Full repeat ofthe original concordance study with newly obtained vendor samples, and 
0 Seven additional confirmatory studies. 

Full study results are provided in our response to Question 1 .a. and are summarized below. 

0 BEC performed a total often additional analyses and/or studies using native patient samples obtained 
from multiple sources and concluded that the original Concordance Study was anomalous. Passing-
Bablok regression slopes for the new studies ranged from 0.90 to 1.08, with most slopes falling between 
0.97 and 1.02. Actual results are summarized in the table below. 

Table: Sunmiary of Additional Studies 
Study Description 

Method 
Comparison Low 

Dose Sample 
Analysis 

Pre-Verification 
Study Analysis 

Concordance Study 
Repeat 

Concordance 
Confirmatory 

Study #1 
Concordance 
Confirmatory 

Study #2 

Comparison 

18°Cvs.28°C 

18°Cvs.26°C 
20°C vs. 28°C 
18°Cvs.26°C 
20°C vs. 28°C 
18°Cvs.28°C 

18°Cvs.28°C 

Passing-
Bablok Slope 

1.02 

1.08 
1.00 
0.96 
0.98 
0.97 

0.92 
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study Description 

Concordance 
Confirmatory 

Study #3 
Concordance 
Confirmatory 

Study #4 
Concordance 
Confirmatory 

Study #5 
Concordance 
Confirmatory 

Study #6 
Concordance 
Confirmatory 

Study #7 

Comparison 

18°Cvs.28°C 

18°Cvs.28°C 

18°Cvs.28°C 

18°Cvs.28°C 

18°Cvs.28°C 

Passing-
Bablok Slope 

0.97 

0.99 

0.90 

0.99 

0.99 

0 Because many of the samples used in the Concordance Study shared certain non-standard sample 
handling histories, sample handling and processing conditions became the primary hypothesis for the 
investigation ofthe anomalous thermal profiles ofthe samples. 

0 Exposing newly or previously obtained patient samples to extreme sample handling conditions, 
however, did not produce the aberrant thermal behavior observed in the samples used in the 
Concordance Study. In other words, we could not "abuse" other patient samples into behaving like 
those used in the Concordance Study. Rather, even when subjected to extreme conditions, these samples 
showed thermal bias and the bias was corrected by the algorithm. (See Appendix I.) BEC has still not 
definitively determined the root cause ofthe anomalous behavior. However, BEC's analysis has shown 
that the results ofthe study are anomalous, and that the algorithm addresses thermal sensitivity. 

Thermal Sensitivity Question 1 Summary 

Based upon the above summary and the extensive analysis in the subsequent sections, BEC believes that we 
have adequately addressed all ofthe Agency's questions and concems regarding the "thermal sensitivity-impact 
on low dose concordance/agreement study." Because the data provided demonstrates that the algorithm is 
performing properly, no design modifications were required prior to addressing the remaining deficiency 
questions. As a result, some responses only required reanalysis of existing data or further explanation, and not a 
fiill repeat of the study. 

LoQ and Linearity 

FDA's expressed concems that temperature may influence LoQ and Unearity are addressed in the sections 
below. 

LoQ-Question 5 

BEC has reanalyzed the existing LoQ data per EP-17A, as this version ofthe standard is currently recognized by 
the Agency and does not use interpolation in order to determine the results. The full results of this study are 
provided in our response to Question 5 and are sununarized below. 
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The results analyzed per EP-17A met the pre-established acceptance criteria of less than 0.06 ng/mL. The lowest 
concentration sample with less than or equal to the expected imprecision determines the LoQ. The AccuTnI+3 
10% LoQ will be reported as 0.03 ng/mL and the 20%) LoQ will be reported as 0.02 ng/mL. 

These results are different from the Agency's results of 10% LoQ of "0.044 ng/mL at 28 °C, 0.030 ng/mL at 
NLC and 0.026 ng/mL at 18°C" because of how the data are pooled. Consistent with CLSI guideline EP17-A, 
to derive a robust estimate around 10% and 20%) CV, BEC pooled data from all three instmments (n = 21 
samples) at a given temperature, whereas the Agency evaluated each dataset on each instmment (n = 7 samples) 
individually. Analyzing the sample distribution of each individual sample set (n = 7 on each instmment) is not 
sufficient to establish an accurate estimate of LoQ. However, when data from all three instmments at a given 
temperature are combined, there are enough data points near the 10%o and 20%) LoQ values in order to conduct a 
robust analysis. 

FDA expressed "serious concems" that the LoQ of the AccuTnI+3 device seems to depend on the ambient 
temperature. When using EP17-A to assess LoQ results, the estimated LoQ is dependent upon the concentration 
ofthe samples used in the studies rather than the temperature at which they were conducted. Due to the nature of 
the study and use ofthe EP17-A guideline, one cannot conclude that the derived LoQ is dependent on 
temperature. Specifically, identical sample sets were not used for studies at all tested temperature conditions 
thus precluding direct comparison of results in all cases. Furthermore, there is no evidence of residual thermal 
bias in the LoQ studies, thus distinguishing it entirely from the anomalous concordance study. 

The pre-established acceptance criteria for LoQ studies were that 10%) total imprecision would be achieved at a 
concentration less than 0.06 ng/mL and 20%) total imprecision would be achieved at a concentration less than 
0.03 ng/mL. LoQ results achieved this objective for each temperature condition, and the broadest range results 
(0.029 ng/mL rounded to 0.03 ng/mL at 28 °C for 10% CV and 0.024 ng/mL rounded to 0.02 ng/mL at 28 °C 
for 20% CV) are used as the claimed LoQ. 

Based upon the above sununary and the extensive analysis in the subsequent sections, BEC believes that we 
have adequately addressed the Agency's questions and have shown that LoQ is not dependent upon ambient 
temperature. 

Linearity-Question 6 

In Question 6, the Agency stated that, "the linearity varies depending on the temperature." In addition, the 
Agency expressed concems regarding the choice of synthetic matrix as the sample material for this study. 

As requested by FDA, BEC has repeated the study using only native antigen and native matrix, and obtained 
acceptable results. Full study details are provided in our response to Question 6 and are summarized below. 

Based on the new study, the linear slope comparing observed and expected results does not show the same 
temperature dependence that was observed in data provided in the original submission. All reagent pack lot and 
instmment combinations met the acceptance criteria for linearity at the three ambient temperature conditions 
tested and demonstrates linearity across the measuring range regardless of calibration and testing temperatures. 
The AccuTnI+3 assay on Access 2 thus demonstrates linearity, independent ofthe ambient temperature. 

The issues identified in the Linearity section ofthe Letter are not representative of a failure ofthe thermal 
algorithm to appropriately correct patient sample results based on the information provided above. Rather, they 
resulted from the choice ofthe calibrator as the linearity sample in the original submission study. 

Thermal Sensitivity/LoQ/Linearity Summary 

The Agency expressed concems in its Letter that based upon the results provided for the Concordance, LoQ, and 
Linearity studies that BEC has not resolved the AccuTnl thermal sensitivity issue. 
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In the sections above, 

0 BEC demonstrated that we have effectively reduced thermal sensitivity in the AccuTnI+3 assay from 
the existing 3.5% per °C to less than 1% per °C. 

0 The Agency's concem with the thermal sensitivity results from the Concordance study was due 
primarily to a single anomalous data set. BEC has provided extensive analysis to show that these data 
resulted from unusual thermal behavior by the samples (not from the thermal algorithm), and has 
provided a new study and multiple confumatory studies which met all acceptance criteria. 

0 LoQ studies were reanalyzed per EP-17A and met our predetermined acceptance criterion. 
0 Linearity studies have been repeated using a native antigen and matrix and show linearity across the 

measuring range, independent of ambient temperature. 
0 BEC has shovra that the issues identified with each of the studies above were attributable to different 

assignable causes and not reflective of a persistent thermal sensitivity issue. 

Substantial Equivalence/Safety and Efficacy 

As BEC discussed at the two teleconferences and one face-to-face meeting between October 4 and November 
16, 2012, BEC has conducted a thorough investigation into the anomalous results ofthe original concordance 
study. The lack of thermal sensitivity in the majority of samples in that study cannot be replicated. The 
inability to identify a definitive root cause for the thermal concordance study in Question 1 should not prevent 
the Agency from determining that the AccuTnI-i-3 device is safe, effective, and substantially equivalent. As 
shown in this Response, multiple concordance studies have shown that the algorithm addresses thermal 
sensitivity. Moreover, there is a significant amount of other data that supports that the device is safe and 
effective, and addresses thermal sensitivity. This data is listed below with additional supporting information in 
the following sections. 

1. Low prevalence of an actual significant thermal variation in the field 

2. Low prevalence of customer complaints related to thermal bias 

3. Health Hazard Evaluation results 

4. AccuTnl Market Surveillance Program for over 100 weeks without significant findings 

5. Practice of medicine in the United States 

6. Extensive analytical testing across temperature extremes 

7. Pivotal clinical trial with over 200 Mis, where exceptional results were achieved in the presence of 
expected laboratory thermal variation 

Of note, without the thermal algorithm, the AccuTnI+3 device under review shares the same thermal profile as 
the device currently on the market. Thus, information on the currently fielded AccuTnl product regarding 
thermal variation is relevant to this discussion. 

1. Low Prevalence of an Actual Significant Thermal Variation in the Field 

During the evaluation of Access Hybritech p2PSA (P090026), BEC conducted an extensive analysis on the 
prevalence of laboratory temperature variation. In this study, the temperatures in 4 laboratories were monitored 
continuously every 40 minutes over 9 months. A total of 24,685 data points were recorded and during this time 
and there were no temperature fluctuations > 3°C in a 24 hour time period. 

This data indicates that the actual occurrence of large temperature variations in the clinical laboratory is 
uncommon. Ifthe same degree of temperature fluctuation were applied to the AccuTnI-i-3 assay, <3% variation 
in dose results would be observed over a 24 hour time period. For example, at a dose of 0.03 ng/mL, the results 
would be 0.0309 ng/mL ifthe temperature decreased by 3°C (which rounds to 0.03 ng/mL) or 0.0291 ng/mL if 
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the temperature increased by 3°C (which also rounds to 0.03 ng/mL.) Neither of these test results would by 
themselves result in a change in patient management, especially since guidelines now recommend serial 
sampling within 3-6 hours (see Practice of Medicine section 5 below). 

2. Low Prevalence of Customer Complaints Related to Thermal Bias in the Existing Access AccuTnl 
Assay 

BEC continuously monitors our customer complaints to determine if any of these complaints are related to 
thermal bias. Analysis of complaint records from 2/27/2003 to 12/5/2012, show a total of 44 complaints that 
have been due to thermal sensitivity. No injuries have been reported. 

In that same time period, over 135 million AccuTnl tests were sold in the US, resulting in a complaint rate of 
approximately 0.00003%o for AccuTnl thermal issues. 

3. Health Hazard Evaluation Results 

At the time ofthe thermal recall in April, 2011, BEC prepared a Health Hazard Evaluation (HHE) to document 
the risks associated with the thermal issue. This HHE was submitted to the Agency along with the Corrections 
and Removals Report. The conclusions ofthe HHE are as follows: 

"We conclude that a very small number of laboratories are likely to generate incorrect AccuTnl results due to 
ambient temperature effects over the lifetime ofthe instrument. Worldwide laboratory standards and regulations 
(e.g., ISO 15189 and CLIA regulations) require environmental control and monitoring, and laboratories rarely 
experience wide swings in temperature. Based on a retrospective analysis of complaints received from Feb. 
2003 until Jan. 2011, 29 labs experienced AccuTnl QC shifts that may be due to lab temperature, and only three 
of these labs in eight years are knovm to have reported erroneous patient results. None of these results were 
false negative, and the false positive results were only marginally higher than the upper limit of normal. 
Therefore we conclude that the probability of a lab reporting a false negative result is remote." 

This HHE was prepared to assess the AccuTnl assay prior to the application ofthe thermal algorithm. The 
actual risk when the algorithm is applied to AccuTnl results and <l% per °C thermal is present would be even 
lower. 

4. AccuTnl Market Surveillance Program 

In September 2010, BEC initiated the AccuTnl Market Surveillance Program. The objectives ofthe market 
surveillance program are: (1) to monitor, in as close to real time as possible, the current AccuTnl assay (without 
the thermal algorithm) on the Access System; (2) to determine if there are any observations of adverse medical 
events, or events that could lead to adverse medical events, associated with the assay; (3) to determine if these 
events are attributable to the assay design; and (4) to determine if such events are unusual in type or number 
from what would be otherwise expected from a troponin assay. 

Per the terms of this program, BEC proactively contacts 50 different customers per week and provides the 
Agency with a monthly report on the outcome ofthe surveillance program if there are no significant events to 
report. If significant events are observed, immediate escalation to the Agency is required. Our most recent 
monthly Agency report dated November 30, 2012 ("AccuTnl Assay Market Surveillance Program Month 28 
Report") summarized our findings through 112 weeks of conducting the program. Based on our review of our 
market surveillance data for the past 112 weeks, the reported events are not unusual in type or number from 
what would otherwise be expected from a troponin assay. For example, based on the survey information from 
the 200 accounts contacted during BEC's most recent month of surveillance, there were no indications that the 
assay was performing outside the established labeling claims and there were no unexpected adverse events 
attributable to the assay. Please note that these 200 accoimts contacted during the most recent month of 
surveillance represent approximately 5,691 Tnl patient samples per day. 
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In addition, all results ofthe market surveillance program have been reviewed for the past 112 weeks and there 
are no instances of any issues related to temperature variability observed in any ofthe customer contacts. 

It is important to note that the market surveillance program actively collects post market customer data on the 
performance ofthe current AccuTnl product that does not contain the thermal algorithm correction. As 
evidenced above, the current AccuTnl assay is performing as intended and is meeting the customers' needs and 
expectations. BEC has demonstrated in this Response that with the application of the thermal algorithm, we 
can even further improve the assay performance while maintaining safety and efficacy. 

5. Practice of Medicine in the United States 

Serial measurements, looking for a rise and/or fall pattem of cardiac biomarkers, are the standard of care for 
diagnosis of Myocardial Infarction (MI). With the introduction of highly sensitive cardiac froponin assays in 
recent years, studies have shown detection of cardiac troponin earlier in the course ofthe event is possible. 
Along with the ability to detect lower concentrations of troponin, assays now have the ability to see a dynamic 
pattem in a shorter time interval. 

The Universal Definition of Myocardial Infarction published in 2007 states, "Blood samples for the 
measurement of troponin should be drawn on first assessment and 6-9 hours later."' In 2012, the Third 
Universal Definition of Myocardial Infarction stated, "Blood samples for the measurement of troponin should be 
drawn on first assessment and repeated 3-6 hours later."^ Three hour intervals are common and there are 
publications that support even shorter, down to one hour, time intervals for serial measiu-ements of troponin.^ 

Because the assessment interval has been shortened to 3-6 hours, it becomes even less likely that large 
temperature swings will occur in the clinical laboratories during this time period, thus minimizing any thermal 
effects that may occur. Based on the p2PSA study results and AccuTnl trial results, most laboratories will not 
see temperature swings of greater than 3-4 °C over a 24 hour time period, which minimizes the thermal variation 
that occurs while testing a patient. 

6. Extensive Analytical Testing 

BEC has conducted extensive testing across the extremes ofthe proposed temperature range for the device. The 
results of these studies were provided in the original Submission. 

These "multi-temperature studies" were conducted at up to six different temperatures, spanning the range of 
18°C to 28°C, representing laboratory conditions where large temperature fluctuations may occur, which could 
influence the AccuTnl results. The results of these multi-temperature studies, which represent the "worst case" 
conditions of extreme temperature changes that are unlikely to occur in the laboratory, indicate thermal 
variability of < 1 % per °C. These results also indicate that the thermal algorithm is appropriately adjusting 
sample results across the entire operating range and that the device is safe and effective for use regardless ofthe 
ambient operating temperature changes. 

7. Pivotal Trial Outcomes 

BEC has conducted an extensive clinical trial in support of this submission. A total of 1,929 patients presenting 
with symptoms suspicious for acute myocardial infarction were evaluated in the Pivotal Trial. Significant 
diagnostic efficacy was demonstrated in the Pivotal Trial at all time intervals after symptom onset. (See Section 
9.0 ofthe submission for clinical trial details.) 

Of significant note, the pivotal clinical trial and extemal field effectiveness study were conducted under normal 
laboratory conditions; laboratory temperature was not specifically controlled. However, the temperatures in the 
laboratory were recorded. The laboratory temperature results are summarized in the tables below. 
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Table: Summary of Laboratory Temperatures during the extemal Field Effectiveness Study 

Testing Site 

1 
2 
3 
4 
5 

Mean Daily 
Temp Change 

0.45 °C 
1.7 °C 

2.57 °C 
1.6 °C 

Min Daily 
Temp Change 

0.2 °C 
1°C 

1.7 °C 
0.8 "C 

Max Daily 
Temp Change 

0.8 °C 
3°C 

3.5 °C 
3.6 °C 

Min Temp 
(overall) 
22.0 °C 
21 °C 

23.9 °C 
19.9 °C 
23.5 "C 

Max Temp 
(overall) 
23.6 °C 
24 °C 

27.8 °C 
24.5 °C 
25.2 "C 

Table: Summary of Laboratory Temperatures during the Pivotal Clinical Trial 

Testing Site 

1 
2 
3 
4 
5 

Mean Dally 
Temp Change 

0.5 °C 
2°C 

1.0 °C 
1.0 °C 
0.9 °C 

Min Daily 
Temp Change 

0.2 °C 
1 °C 

0.3 °C 
0.1 °C 
0.3 °C 

Max Daily 
Temp Change 

0.7 °C 
3°C 

2.3 °C 
2.4 °C 
1.7 °C 

Min Temp 
(overall) 
22.1 °C 
21°C 

20.5 °C 
17.8 °C 
23.1 °C 

Max Temp 
(overall) 
23.3 °C 
24 °C 

24.7 °C 
24.0 °C 
25.1 °C 

The Agency communicated during recent meetings that while the clinical trial results looked favorable, they 
were representative of only one temperature. However, based on the data above, BEC has shown that the 
pivotal chnical trial and field effectiveness studies experienced a wide range of temperatures (17.8°C to 27.8°C). 
In addition, the "Max Daily Temp Change" was less than 4 °C per day, which is consistent with the results 
observed in the Access p2PSA study where less than 3 °C per day of temperature shift was observed. 

These laboratory temperature results show that thermal variation did occur routinely during the course of testing. 
However, the outcome ofthe pivotal trial indicates significant diagnostic efficacy in the presence of laboratory 
temperature variation. This supports that the AccuTnI+3 thermal algorithm is functioning as intended and that 
the AccuTnI+3 device is safe and effective. That is, in a large-scale, multi-center, multi-laboratory study in 
which the corrective algorithm was used, and normal laboratory temperature variability was encountered, the 
clinical trial demonstrated excellent clinical performance. This confirms that the thermal sensitivity issue has 
been addressed. 

Overall Conclusion 

BEC has provided extensive objective evidence that the sensitivity issue ofthe AccuTnI+3 assay has been 
reduced to <l%o dose shift per °C, or <10%) dose shift across the entire recommended operating range. The 
information described in this section, and the thermal data provided in the remaining sections of the Response, 
demonstrate that the thermal algorithm successfully addresses thermal sensitivity. The anomalous concordance 
study results are due to a large number of samples with an uncharacteristic thermal behavior which have not 
been replicated in subsequent studies. BEC believes we have differentiated the results ofthe LoQ, linearity, and 
concordance studies, which should dismiss the Agency's concem of a systemic thermal sensitivity issue. 
Further, BEC has retested and/or reanalyzed the three tests in question per the FDA's request, and have 
demonstrated both expected and acceptable results. Additionally, the excellent clinical efficacy demonstrated 
during the pivotal trial confirms the safe and effective use of the device. 

In conclusion, the AccuTnI+3 assay with the thermal algorithm correction has been demonstrated to be safe, 
effective, and substantially equivalent and should be granted FDA 510(k) clearance. 
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Response 

Quest ion 1 : Thermal Sensit ivi ty 

FDA: You performed 3 studies to assess the effect of ambient temperature on the AccuTnl assay performance. 
We have the following concerns with your studies: 

l.a. FDA: Thermal Setisitivity - Impact on Low Dose Concordance/Agreement: Two hundred twenty lithium heparin 
plasma samples near the clinical cutoff were tested using 2 reagent lots on 2 instruments at 18, 20, 22, 24, 26 
and 28°C ± 2°C. Each sample was divided into 3 aliquots and tested at either 18, 22, and 26°C or 20, 24 and 
28°C. At each temperature, each sample was run in replicates of 2. A McNemar analysis was performed to 
determine whether the number of mismatched comparisons was due to random scatter or a systematic 
difference. In addition, bias between low and high temperature was computed using a log-log regression fit. 
Your acceptance criteria were that the McNemar p-value must be non-significant (^0.05). If the p-value is 
significant, concordance must be t90%. Bias at the cutoffs must be <0.0084. Please address the following: 

l.a.i. FDA: You concluded that, in all comparisons of measurements taken on the same sample at different 
temperatures (averaging the duplicates taken for each measurement), there was agreement in 91% of 
the cases in terms of whether the values fell >0.03 or<0.03 ng/mL. According to our review ofthe data, 
of 604 comparisons, both values were at or below the cutoff in 274 cases. Both were above the cutoff in 
275 cases. In 2 cases, the value was above the cutoff when measured at the lower temperature but at or 
below the cutoff at the high temperature. In 53 cases, the measurement was at or below the cutoff 
when measured at the lower temperature but above the cutoff at the high temperature. The proportion 
of observations above 0.03 ng/mL varied by temperature as follows: 

Temp 
% above cutoff 
Temp 
% above cutoff 

18°C 
46.4 (51/110) 
ZQ-C 
42.7 (47/110) 

22°C 
47.6 (29/82) 
24°C 
48.1 (53/110) 

26°C 
55.55 (61/110) 
28°C 
57.3 (63/110) 

In the case of nearly all discrepancies, a sample was negative at the lower temperature and positive at 
the higher temperature. We performed further analysis using Passing-Bablok regression. The estimates 
ofthe intercepts in these regression[s] was always 0, but, for example, the slope in the comparison 
between measurements taken at 20 and 28°C was 1.46 with a 95% confidence interval of (1.36,1.54) 
and for measurements taken in 18 and 26°C the slope was 1.33 with a 95% confidence interval of (1.26, 
1.40). Based on this analysis and the analysis provided in the table above, we have serious concerns that 
higher temperatures consistently yielded higher troponin measurements. Therefore, we do not believe 
that the data provided demonstrates concordance across temperatures. 

BEC Response to Question 1 .a.i. 

BEC agrees that the concordance slope in the submitted Thermal Sensitivity-Impact on Low Dose 
Concordance/Agreement study ("Concordance Study") is 1.46 between 20 °C and 28 °C ambient 
temperatures. 

However, as discussed above in the introductory section, the results ofthe Concordance Study are 
anomalous and do not represent the performance of this assay. Indeed, the results of our 
investigation into the Concordance Study have fiirther demonstrated that the thermal algorithm 
significandy and substantially reduced the susceptibility of AccuTnI+3 on the Access 2 
Immunoassay Systems to changes in ambient temperature. 
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The reason the Concordance Study sample set did not, as a whole, demonstrate satisfactory 
Passing-Bablok slopes is that a large subset of the patient samples tested in that study did not 
behave like "typical patient samples" and were actually "over-adjusted" by the thermal algorithm. 
Our evaluation and investigation of the Concordance Study determined that the thermal algorithm 
performed exactly as intended on the samples tested. Specifically, it adjusted the raw Tnl 
measurements upward as ambient temperature increased, to compensate for the inverse correlation 
between ambient temperature and the "dose response" observed in typical patient samples. In other 
words, the unacceptable slopes calculated from the Concordance Study data resulted not from a 
faulty thermal algorithm, but from a set of samples that behaved differently from sample sets used 
in all other studies. 

Adjusting the raw Tnl results with the algorithm introduced a completely new bias between 
measurements taken at different ambient temperatures, in which higher temperatures yielded 
consistently higher troponin measurements on a particular subset of test samples. The overall bias 
observed in the Concordance Study was in the wrong direction and is therefore uncharacteristic of 
this device. 

Our evaluations and investigations, described in greater detail below, indicate that the thermal 
behavior of a particular subset of samples used in the Concordance Study was anomalous. BEC's 
investigation into the aberrant and unexpected sample behavior and its effect on the Concordance 
Study took two distinct paths: 

0 One investigation path involved evaluating newly obtained samples in a series of repeated 
concordance studies to further assess the performance ofthe thermal algorithm in the 
AccuTnI+3 assay and to estimate the magnitude of any residual thermal bias or other 
imexpected bias. 

0 The other path was to investigate the source ofthe issue(s) that might have caused the 
anomalous behavior of samples from the original Concordance Study, including their collection 
and handling histories, to see what they had in common that might have caused them to exhibit 
such an atypical thermal profile. Refer to Appendix 1 for the "Concordance Root Cause 
Investigation Report" and to Appendix 2 for additional technical information. 

The information presented in the sections below describes the outcomes of these investigations in 
detail. Here are BEC's major findings and conclusions: 

0 BEC performed ten additional analyses and studies using natural patient samples with low 
troponin I concentrations obtained from multiple sources and concluded that the original 
Concordance Study was anomalous. Passing-Bablok regression slopes for the studies ranged 
from 0.90 to 1.08, with most slopes falling between 0.97 and 1.02. 

0 Because many of the samples used in the Concordance Study shared certain non-standard 
sample handling histories, sample handling and processing conditions became the primary 
hypothesis for the anomalous thermal profiles ofthe samples. 

0 Exposing newly or previously obtained patient samples to exfreme sample handling conditions, 
however, did not produce the aberrant thermal behavior observed in the samples used in the 
Concordance Study. In other words, we could not "abuse" other patient samples into behaving 
like those used in the Concordance Study. 

0 Although BEC has not yet identified the root cause of the behavior of the samples used in the 
Concordance Study, our investigation has demonstrated that native patient samples, when 
measured in the AccuTnI+3 assay, are appropriately adjusted by the algorithm under a wide 
range of sample handling conditions. 
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Additional Analysis: 

As part ofthe initial investigation into the cause ofthe unexpected concordance results, BEC 
evaluated data from two existing studies containing low-dose native patient samples, looking for a 
similar aberrant concordance slope. 

Reanalysis 1: The originally submitted Thermal Sensitivity-Impact on Method Comparison study 
(section 8.14) contained 48 samples in the low-dose range of 0.0 to 0.4 ng/mL. These samples had 
been tested at 18 °C, NLC, and 28 °C. BEC reanalyzed the results from the population of samples 
in the concentration range of 0.0 to approximately 0.4 ng/mL, and performed a Passing-Bablok 
regression and Pearson correlation comparing results at 18 °C and 28 °C. The results are shown 
below in Table 1-1 and Figure 1-1. 

Table 1-1: Passing-Bablok Regression and Pearson Correlation of Low-Dose Samples 

Comparison 

18°Cvs.28°C 

N 

48 

R̂  

0.99 

P-B Slope 

1.02 

Slope 95% CI 

0.98 to 1.07 

Figure 1-1: Passing-Bablok Regression of Low-Dose Samples 
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Conclusion: This analysis resulted in the expected Passing-Bablok slope of 1.0 ± 0.1, and did not 
replicate the aberrant concordance regression slope as found in the Concordance Study. 

Reanalysis 2: During the development phase ofthe AccuTnI+3 project, BEC conducted a fiill low-
dose concordance/agreement study, following the same protocol as was used in the Submission 
using 200 native low-dose samples. (See next section for a complete description of that study 
design). These data were reanalyzed using a Passing-Bablok regression. Results of the reanalysis 
ofthe pre-verification concordance study are shown below in Table 1-2, Figure 1-2, and Figure 1-3. 
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Table 1-2: Pre-Verification Concordance - Passing-Bablok Regression and Pearson 
Correlation 

Comparison 
18°Cvs.26°C 
20 °C vs. 28 °C 

N 
100 
100 

R̂  
0.98 
0.98 

P-B Slope 
1.08 
1.00 

Slope 95% CI 
1.05 to 1.10 
0.96 to 1.03 

Figure 1-2: Passing-Bablok Regression from 18 °C to 26 °C 
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Figure 1-3: Passing-Bablok Regression from 20 °C vs. 28 °C 
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Conclusion: This analysis resulted in the expected Passing-Bablok slope of 1.0 ± 0.1, and did not 
replicate the aberrant concordance regression slope as found in the Concordance Study. 
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New Studies: 

Concordance Repeat Study: BEC repeated the entire Thermal Sensitivity-Impact on Low Dose 
Concordance/Agreement Study. As the root cause investigation was still in progress, with sample 
handling as a primary hypothesis ofthe anomalous results in the submitted study, BEC obtained 
two hundred and twenty prospectively collected lithium heparin plasma samples that were handled 
according to the AccuTnI+3 Instructions for Use (IFU). This study followed the original 
Concordance Study protocol. 

Study Description: Two-hundred twenty (220) lithium heparin plasma samples near the clinical 
cutoff were tested using two reagent pack lots on two Access 2 instruments at six ambient 
temperature conditions: 18 °C, 20 °C, 22 °C, 24 °C, 26 °C, and 28 °C. Each sample was divided 
into three aliquots, and tested in duplicate at either 18 ° C, 22 °C, and 26 °C or at 20 °C, 24 °C, and 
28 °C. 

Data Analysis: Data were analyzed as described in the original Submission, Section 8.13. 

A McNemar analysis was performed to determine whether the number of mismatched comparisons 
was due to random scatter or a systematic difference. 

0 For this analysis, a p-value >0.05 represents random variability (non-significant). If p was 
<0.05 (significant), concordance was evaluated. Bias between low and high temperature was 
computed using a log-log regression fit. 

In addition, to evaluate the impact of temperature using the same method of analysis as the FDA, 
Pearson Correlation and Passing-Bablok regression were performed on the Low temperature versus 
High temperature results for each study. 

Acceptance Criteria: 

0 From the original study criteria: At the URL of 0.02 ng/mL and the chnical cutoff of 0.03 
ng/mL, the McNemar p-value should be non-significant (> 0.05). Ifthe p-value is significant, 
overall concordance must be > 90%. 

0 Added acceptance criteria: Ifthe Pearson correlation R̂  > 0.95, the Passing-Bablok slope must 
be 1.00 ± 0.10. If R̂  < 0.95, then the bias estimate at the clinical cutoff of 0.03 ng/mL must be 
<0.0084 ng/mL, using a best fit regression line. 

The results ofthe McNemar analysis at 0.02 ng/mL for all comparisons of lower temperature vs. 
higher temperature are shovwi below in Table 1-3. 

Table 1-3: Thermal Sensitivity/Concordance Results, 0.02 ng/mL cutoff 

Analysis 
Low vs. High 

Temp 

McNemar P-
value 

0.0003 

% Overall 
Agreement 

95% 

% Agreement 
95% Cl 

93-96% 

Bias 
(ng/mL) 

0.0034 

Bias 95% Cl 

0.0025 - 0.0043 
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The results ofthe McNemar analysis at 0.03 ng/mL for all comparisons of lower temperature vs. 
higher temperature are shown below in Table 1-4. 

Table 1-4: Thermal Sensitivity/Concordance Results, 0.03 ng/mL cutoff 

Analysis 
Low vs. High Temp 

McNemar 
P-value 
0.0043 

% Overall 
Agreement 

97% 

% Agreement 
95% Cl 
95-98% 

Bias 
(ng/mL) 
0.0035 

Bias 95% Cl 
0.0026 - 0.0045 

The results ofthe Pearson Correlation and Passing-Bablok regressions performed on the low 
temperature vs. high temperature data for each study are shown below in Table 1-5, Figure 1-4, and 
Figure 1-5. 

Table 1-5: Concordance Study - Passing-Bablok Regression and Pearson Correlation 

Comparison 
18°Cvs.26°C 
20 °C vs. 28 °C 

N 
110 
110 

R̂  
1.00 
0.99 

P-B Slope 
0.96 
0.98 

Slope 95% CI 
0.93-0.98 
0.95-1.00 

Figure 1-4: Passing-Bablok Regression from 18 °C vs. 26 °C 
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Figure 1-5: 

0.6^ 

0.5 

0.4 

0.3 
•-

0.2 

0.1 

0 ' 

Passing-Bablok Regression from 20 °C vs. 28 °C 

Scatter Plot with Passing & Bablok Fit 
/ 

o . y 

/ 9 

/ ' 
* / 

/ o cenuy 

y 
J P»ssii9& Bablok (1)11 

/ ^ (OOO-OMx) 

/ 

/ 
.0.1 0.1 03 0.5 

LowT 

Conclusion: The repeated Thermal Sensitivity-Impact on Low Dose Concordance/Agreement study 
meets all original and new acceptance criteria, and does not reproduce the anomalous results in the 
original Concordance Study. 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

Access AccuTnl+3 
k121214 

Page 17 of 114 CONFIDENTIAL 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



In Question 1, FDA observed that the proportion of observations above 0.03 ng/mL varied by 
temperature as shown below in Table 1 -6 and did not believe that the data provided demonstrates 
concordance across temperatures: 

Table 1-6: FDA Proportion Analysis of Original Concordance Study 

Temp 

% above cutoff 

Temp 

% above cutoff 

18 °C 

46.4(51/110) 

20 °C 

42.7(47/110) 

22 °C 

47.6 (29/82) 

24 °C 

48.1(53/110) 

26 °C 

55.55(61/110) 

28 °C 

57.3(63/110) 

BEC performed a similar proportion analysis of the data from the repeated concordance study, and 
the results of that analysis are shown below in Table 1-7. 

Table 1-7: BEC Proportion Analysis of Repeated Concordance Study 

Temp 

% above cutoff 

Temp 

% above cutoff 

18 °C 

67.3(74/110) 

20 °C 

68.2(75/110) 

22 °C 

65.5(72/110) 

24 °C 

70.0(77/110) 

26 °C 

70.9(78/110) 

28 °C 

70.9(78/110) 

Conclusion: In the repeat concordance study, the proportion of observations above 0.03 ng/mL 
demonstrates concordance across temperatures, and the temperature trend observed in the 
anomalous Concordance Study is not reproduced. 

Additional Confirmatory Studies: 

To further demonstrate that temperature sensitivity of samples containing low concentrations of Tnl 
analyte has been resolved, seven independent confirmatory studies were conducted. 

Study Description: For each individual study, a minimum of 40 native lithium heparin plasma 
samples near the clinical cutoff were tested in duplicate at 18 °C and 28 °C. De-identified, residual 
plasma samples were obtained from a minimum of five independent extemal sources. 

Data Analysis: A Pearson Correlation and Passing-Bablok regression were performed on the 18 °C 
vs. 28 °C results for each study. 

Acceptance Criteria: Ifthe Pearson Correlation R̂  > 0.95, the Passing-Bablok slope must be 
1.00 ±0.10. If R̂  < 0.95, then the bias estimate at the clinical cutoff of 0.03 ng/mL must be < 
0.0084 ng/mL, using a best fit regression line. 

Results: For the seven independent confirmatory studies, all met the criteria of Pearson Correlation 
R̂  > 0.95 and the Passing-Bablok slopes were 1.00 ±0.10. See Table 1-8 and Figure 1-6, Figure 
1-7, Figure 1-8, Figure 1-9, Figure 1-10, Figure 1-11, and Figure 1-12 below. 
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Table 1-8: Summary Table for Confirmatory Studies - Passing-Bablok Regression and 
Pearson Correlation 

Confirmatory Study # 
1 
2 
3 
4 
5 
6 
7 

Comparison 
18°Cvs.28°C 
18°Cvs.28°C 
18°Cvs.28°C 
18°Cvs.28°C 
18°Cvs.28°C 
18°Cvs.28°C 
18°Cvs.28°C 

N 
50 
50 
50 
50 
50 
50 
133 

R^ 
0.99 
1.00 
0.99 
1.00 
1.00 
0.99 
0.98 

P-B Slope 
0.97 
0.92 
0.97 
0.99 
0.90 
0.99 
0.99 

Figure 1-6: Confirmatory Study # 1 - Passing-Bablok Regression 
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Figure 1-7 
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Figure 1-8: Confirmatory Study # 3 - Passing-Bablok Regression 
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Figure 1-9: 
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Figure 1-11: Confirmatory Study # 6 - Passing-Bablok Regression 
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The results from the samples used in the seven confirmatory studies were combined (n = 433) and 
evaluated together. A two-by-two concordance table was constructed using the 0.02 ng/mL URL 
and the 0.03 ng/mL clinical cutoff, the McNemar p-values calculated, and the percent agreement 
determined. The data were also analyzed in total for Passing-Bablok regression and Pearson 
Correlation. See Table 1-9 and Figure 1-13 below. 

Table 1-9: Combined Confirmatory Study - Concordance Results 

Analysis at 
Cutoff 

0.02 ng/mL 
Low vs High 

Temp 
0.03 ng/mL 
Low vs High 

Temp 

McNemar 
P-value 

.0215 

<0.0001 

% Overall 
Agreement 

98% 

96% 

R̂  

0.99 

P-B Slope 

0.97 

Slope 95% 
CI 

0.96-0.98 

Figure 1-13: Combined Confirmatory Study - Passing-Bablok Regression and Pearson 
Correlation 
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Conclusion: These analyses and results from ten studies and our concordance root cause 
investigation demonstrate that: 

0 There is concordance across temperatures, 
0 There is acceptable performance ofthe device irrespective of ambient temperature, 
0 The original concordance study was anomalous, and 

The thermal sensitivity issue has been resolved, and the device is safe and effective for its 
intended use. 
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l.a.ii. FDA: A p-value above 0.05 does not prove that there is no meaningful bias. A more appropriate 
acceptance criteria would require that the study prove that the level of disagreement between measures 
taken at difference temperatures be statistically significantly below a pre-specified clinically acceptable 
level. Confidence intervals (accounting for repeated measures on individual subjects) should be provided 
for all measures of agreement. 

BEC Response to Question l.a.ii. 

BEC has included quantitative measures of acceptable temperature-associated bias in the acceptance criteria, 
which include the calculation ofthe bias at the cutoff and the Passing-Bablok regression. Confidence Intervals 
have been provided in the tables above in our response to Question 1 .a.i. for all measures of agreement. 

l.b. FDA: Thermal Sensitivity -Robustness: This study used native plasma/serum, spiked plasma/serum and quality 
control materials at 10 different levels of troponin I, 2 instruments and 6 ambient temperature conditions. 
Each sample was tested in replicates of 5 on each instrument and at each temperature condition. A calibration 
curve was established at each temperature condition on each instrument. The individual results were 
calculated from the calibration curve established at each temperature. A percent difference in the average dose 
at each temperature compared to the mean dose achieved at 25°C was calculated for each sample and plotted 
as a function of temperature Your acceptance criteria were that the slope term of each linear f i t is either not 
significant or significant but has an average slope <0.010. Your results met your acceptance criteria since all 
slopes were significant but had an average slope <0.010. We do not know how to interpret this study since it 
was not performed as this device is intended to be used. While you claim that the instrument calibration is 
stable for 56 days (irrespective of ambient temperature), this study was performed by generating a calibration 
curve at each temperature tested. We are concerned that the test results obtained may be more accurate if the 
measurement is taken at the same temperature it was calibrated. Furthermore, we do not understand the 
rationale of your acceptance criteria. Therefore, we are concerned that this study design does not demonstrate 
that the thermal sensitivity issue has been resolved. 

BEC Response to Question l.b. 

Our response to Question Lb. will 

0 Describe the appropriateness ofthe general study design calibration strategies, 
0 Explain how the data from the original studies were reanalyzed to demonstrate that AccuTnI+3 results 

are accurate irrespective of calibration temperature, 
0 Present the outcome ofthe reanalysis of Thermal Sensitivity-Impact on Thermal Robustness, 
0 Discuss the rationale for the acceptance criteria for the slope to be < 0.010. (i.e., acceptance criteria for 

maximum % change per degree) 

General study design calibration strategy: 

For the Thermal Sensitivity - Robustness (lb). Thermal Sensitivity - Method Comparison (Ic), LOB (5a), 
LOD (5b), LOQ (5c), and Precision (10) studies, FDA expressed concem that test results may be more 
accurate ifthe measurement is taken at the same temperature it was calibrated. In the "K121214 Meeting 
Briefing Package" dated October 17, 2012 (see Appendix 2), BEC provided details about differences in 
thermal behavior between the calibrator antigen and native patient samples. The thermal algorithm was 
designed to address these differences. On November 7, 2012, in a written response to BEC's briefing 
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package (see Appendix 3), the Agency restated the need to understand the performance ofthe device as it is 
intended to be used. FDA specifically asked BEC to provide data for the requested studies to "demonstrate 
that the performance of your device is equivalent irrespective of ambient temperature and that your device is 
safe for patient use." 

Further evidence is provided in this Response, to support the fact that the calibration strategy is entirely 
consistent with how the device is intended to be used, and does not adversely affect the accuracy ofthe test 
results. BEC conducted our studies in accordance with the AccuTnI+3 Instructions for Use to the extent 
consistent with the complexity ofthe studies and the requirements ofthe Clinical Laboratory Standards 
Institute (CLSI) guidelines. During the AccuTnI+3 assay verification testing, a number of calibrations were 
performed at multiple temperatures throughout the ambient temperature operating range (18 °C - 28 °C) of 
the Access 2 system to comply with testing guidelines, or as required by our testing protocols. 

The device labeling neither requires nor precludes generating calibration curves at the same temperature at 
which measurements are made. It also does not specify the frequency of calibration, other than it must be 
performed at a minimum of every 56 days. The AccuTnI+3 assay is designed so the user may calibrate at 
any temperature within the operating range, and then run the assay at any temperature within that range. 
BEC developed the calibration strategy for the AccuTnH-3 testing to rigorously evaluate the effect of 
different ambient temperatures on sample results and calibrator results in any combination. We developed 
the calibration strategy to prove that the AccuTnI+3 assay: 

• May be calibrated at any temperature across the operating range and produce accurate sample test 
results, and that 

• Once calibrated (at any temperature), will produce accurate sample test results regardless ofthe 
ambient laboratory temperature at the time the samples are tested. 

Data reanalysis: 

To demonstrate that the temperature at which the assay is calibrated does not affect the accuracy ofthe 
results, BEC conducted additional analyses of original data using multiple calibration curves at various 
temperatures for the requested studies: Thermal Sensitivity - Robustness (lb). Thermal Sensitivity -
Method Comparison (Question I.e.), LoB (Question 5.a.), LoD (Question 5.b.), LoQ (Question 5.c.), and 
Precision (Question 10). 

We were able to reanalyze these data because the Access 2 instrument stores multiple calibration curves 
even though only one calibration curve is actively used to calculate test results at any given time. As long as 
a calibration is within its 56 day expiration dating and is performed on the same instrument for the same 
reagent lot, we can reanalyze the patient results using any available valid calibration curve on the 
instrument. 

As outlined in Section 3 of the Access 2 Reference Manual, the Access 2 instrument measures calibrator and 
sample results in relative light units ("RLUs"). The system software uses the RLUs ofthe calibrators with 
known concentrations to mathematically calculate the troponin I concentration of samples. We reanalyzed 
the test results by converting the sample RLUs from a specific temperature set point to a froponin 1 
concenfration using the calibration curves generated at different temperature set points. For example, for 
Method Comparison we reanalyzed sample results generated at 18 °C by converting the RLUs to a froponin 
I concentration using a calibration curve generated at 24 °C and one at 28 °C. This was done for each 
calibration temperature and each sample test temperature, Once the data were calculated for all samples, 
they were compared as follows: 

0 Sample concenfrations from 18 °C, 24 °C and 28 °C with a calibration generated at 18 °C. 
0 Sample concentrations from 18 °C, 24 °C and 28 °C with a calibration generated at 24 °C. 
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0 Sample concentrations from 18 °C, 24 °C and 28 °C with a calibration generated at 28 °C. 

These analyses confirm that our calibration sfrategy did not affect the accuracy ofthe test results. As 
requested, we are providing data for the requested studies demonsfrating the performance of the device as it 
is intended to be used, in our responses to Questions l.b.. I.e., 5.a., 5.b., 5.c. and 10 of this Response. 

Results of data reanalysis of Thermal Sensitivity-Robustness: 

To specifically demonsfrate the accuracy of sample results when measurement is taken at a different 
temperature from which the assay was calibrated, an additional analysis ofthe Thermal Sensitivity -
Robustness study was performed using calibration curves generated at multiple temperature set points as 
described above. Regardless of calibration temperature, the difference in results meets the acceptance 
criteria (slope term of each linear fit is either not significant or significant but has an average slope < 0.010) 
in all cases. 

Table 1-10 below lists the calibrations performed at each temperature and the resulting slope, % change per 
degree Celsius, and bias between the results at either temperature extreme of the ambient temperature range 
using a regression of the results generated at the six temperature set points. For example, the sample results 
tested at the six temperature set points had a % change per degree of -0.466% when using the calibration 
curve generated at 16 °C. 

Table 1-10: Thermal Robustness Reanalysis 

Calibration 
Temperature 
Combined* 

16 °C 
19 °C 
22 °C 
25 °C 
27 °C 
30 °C 

Slope 
-0.005 
-0.005 
-0.005 
-0.005 
-0.005 
-0.005 
-0.006 

% Change/ °C 
-0.511 
-0.466 
-0.498 
-0.504 
-0.526 
-0.514 
-0.554 

% Difference 
28 °C vs. 18 °C 

-5.1 
-4.7 
-5.0 
-5.0 
-5.3 
-5.1 
-5.5 

•"Combined" is the data originally included in the Submission Section 8.12, which combined the results 
obtained at all six ofthe calibration temperatures shown in the table above. 

Conclusion: Regardless of differences between the temperatures at which the device is calibrated and the 
measurement is taken, the accuracy of the device is maintained within acceptable limits up to and beyond 
the exfremes ofthe allowed ambient temperature range (18 °C - 28 °C). The percent change per °C is less 
than 1% in all cases and ranged from -0.466 to -0.554. This additional data analysis demonstrates: 

0 The assay performs as intended, specifically with respect to assay calibration. The calibration strategy of 
calibrating and testing at the same temperature does not produce results that are more accurate than if 
sample measurements were taken at different temperatures from which the assay was calibrated. 

0 Calibrations can be performed at any temperature within the operating range ofthe Access 2 system and 
accurate sample results will be obtained. 

0 The 56-day stability ofthe calibration curve was demonstrated in a separate study and is further 
discussed in our response to Question 18.c. 

Acceptance criteria background: 

In several sections of the Letter, FDA noted their concems that the acceptance criteria may be too broad. In 
our responses to FDA's specific questions, BEC has described the process used to define the acceptance 
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criteria and provided the supporting statistical and medical-use rationale. BEC used the acceptance criteria 
for the current AccuTnl device as the basis for the pre-defined acceptance criteria for all AccuTnI+3 
verification studies. 

BEC also reviewed information from key opinion leaders, published diagnostic guidelines, intemal 
statistical rationales, and review ofthe IFUs for cleared troponin devices to refine the design input 
specifications and acceptance criteria where appropriate. 

The intended use of AccuTnl+3 is to aid in the diagnosis of myocardial infarction. Troponin is not the only 
element used in making a diagnosis of myocardial infarction. However, it plays an integral role. The 2012, 
Third Universal Definition of Myocardial Infarction' notes that a rise and/or fall of cardiac troponin I or 
troponin T concentrations in serially collected blood samples, with at least one value above the 99th 
percentile URL and a strong pre-test likelihood, establishes the diagnosis of Ml.̂  Since an assay's ability to 
detect a change in cTn values is dependent on the precision of that assay, assays with better precision at the 
99th percentile URL are preferred. The 2012 Universal Definition document considers cardiac troponin 
assays with CVs less than or equal to 10% at the 99th percentile URL to be optimal. Additionally, the 
document considers assays with CVs greater than 10% and up to 20% CV at the 99th percentile URL to be 
acceptable. 

Acceptance Criteria for Thermal Sensitivity 

The acceptance criterion for thermal sensitivity is < 1% per degree Celsius. By reducing thermal sensitivity 
from -3.5% per degree to < 1% per degree, application ofthe algorithm results in a less than 10% 
thermally-induced bias over the total 10-degree ambient operating range ofthe assay (18 °C - 28 °C). This 
meets the method comparison regression agreement specification of slope = 1.0 ± 0.10. 

0 This is not an additive specification, but embedded within all other acceptance criteria. 

• For example, even with the <1% per degree thermal sensitivity, the assay still meets the imprecision 
criterion of <8%CV. 

• Likewise, the method comparison regression criterion of slope = 1.0 ± 0.10 is inclusive of thermal 
sensitivity, and was verified across the entire ambient temperature range. 

0 In practical use, laboratories rarely encounter a 10°C ambient temperature change during the course of 
operation. Typical laboratory ambient temperature variance is < 4°C in 24 hours. 

0 This acceptance criterion is consistent with allowable bias goals cited by multiple industry database 
sources such as Rilibak'* and Ricos^. 

I.e. FDA: Thermal Sensitivity-Impact on Cross-Temperature Method Comparison: This study tested 108 lithium 
heparin plasma patient samples in replicates of 2 at each of 3 temperatures (18°C, 23°Cand 28°C + 2C). The 
study was run on 2 instruments and 1 reagent lot. Individual sample results were calculated from the 
calibration curve established at each temperature. These 6 results were averaged to determine the best 
estimate for each sample at each temperature. Using this best estimate, between-temperature calculation[s] 
using a Passing-Bablok regression were performed as follows: 23°C vs 18°C, 23°C vs 28°C and 28°C vs 18°C. Your 
acceptance criteria was that the slope should be 1.00 ± 0.10: r k 0.95. As discussed above in lb , we do not know 
how to interpret this study since it was not performed as this device is intended to be used (i.e. generating 
calibration curves at each temperature is not the labeled procedure for this assay). We are also concerned that 
your proposed acceptance criteria are too broad for the intent of this testing and ultimately that your study 
design does not demonstrate that the thermal sensitivity issue has been resolved. 

# 
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BEC Response to Question 1 .c. 

For the reasons explained above in oior response to Question l.b., the calibrations performed for the Thermal 
Sensitivity-Impact on Cross-Temperature Method Comparison study are appropriate for the study design. 
The data below demonsfrate that the temperature at which the assay is calibrated does not affect the 
accuracy ofthe results and demonstrates that there was no thermal impact when the product was used as 
intended. 

Additional analyses: 

To demonsfrate the accuracy when sample measurement is taken at a different temperature from which the 
assay was calibrated, an additional analysis of the Thermal Sensitivity-Impact on Cross-Temperature 
Method Comparison study was performed. Since calibration curves were produced during the study at each 
temperature set point, we were able to analyze the method comparison results using a calibration curve 
established at any one temperature. 

This additional analysis evaluates thermal bias of sample results generated at multiple temperatures with a 
calibration performed at only one temperature. Regardless of calibration temperature, the thermal bias of 
the results meets acceptance criteria of slope 1.00 ± 0.10, r > 0.95 in all cases (see Table 1-11 below). 
Therefore, the thermal bias ofthe assay is not underestimated by the calibration strategy. 

Table 1-11: Thermal Sensitivity Method Comparison Reanalysis 

Calibration 
Temperature (°C) 

Combined* 

18 °C 

23 °C 

28 °C 

Sample 
Temperatures (°C) 

18°Cvs .23°C 
18°Cvs. 28°C 
23 °C vs. 28 °C 
18°Cvs .23°C 
18°Cvs .28°C 
23 °C vs. 28 °C 
18°Cvs. 23°C 
18°Cvs. 28°C 
23 °C vs. 28 °C 
18°Cvs .23°C 
18°Cvs .28°C 
23 °C vs. 28 °C 

n 

108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 

Slope 

1.01 
0.98 
0.97 
0.99 
0.97 
0.97 
1.02 
0.98 
0.96 
1.01 
LOO 
0.99 

r-value 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

•"Combined" is the data originally included in the Submission Section 8.14 which combined the results 
obtained at all three ofthe calibration temperatures shown in the table above. 

To fiirther demonsfrate the effectiveness ofthe thermal algorithm, we compared results before (unadjusted) 
and after the thermal algorithm (adjusted) was applied in the method comparison study. For this analysis, 
one calibration at 23 °C was used. See Table 1-12, Figure 1-14, and Figure 1-15 below. 
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l .d . FDA: We are concerned that the criteria o f ± 2°Cfor your temperature studies may be too broad fo r your 

thermal sensitivity studies. We recommend that you tighten this criteria fo r any new studies you perform. 

BEC Response to Question 1 .d. 

The criterion of ± 2 °C for our temperature studies is a set point prerequisite and not an acceptance criterion. 
A thermal environment specification of ± 2 °C from the target temperature set point was used for all thermal 
sensitivity studies. To fiirther clarify: 

0 The temperature confrol capability of rooms and chambers large enough to house our instruments 
required consideration in determining the temperature set points. Current technology for such stringent 
confrol of temperature for large rooms precluded establishing a smaller range requirement around any 
given temperature set point. 

0 To conduct the required multiple temperature studies, BEC installed several thermally controlled 
environmental rooms and chambers. The capability ofthe temperature control of these facilities range 
from ± 1 °C to ± 2 °C depending on the room/chamber size, HVAC system, and the number of systems 
and amount of heat generated by the equipment in the room. 

0 Small variations in air temperature are expected, but they do not adversely affect study results because 
the intemal temperature ofthe instmment is the parameter that most critically affects the performance of 
the assay. Furthermore, such variations simulate the typical variation foimd in most clinical laboratories 
and thus represents the environment in which the device is intended to be used. 

0 Ambient temperatures achieved during study execution were fully verified. In the majority of cases, the 
actual deviation from the target set point temperature was much less than ± 2 °C. Specifically, more 
than 88% of verified temperatures were within 1 °C ofthe target temperature for those studies described 
in the Submission. 

0 The fiill ambient temperature range (i.e., 18 °C - 28 °C) is represented in the studies that were intended 
to challenge the extreme boundaries ofthe device. In addition, in Section 8.12 ofthe Submission, the 
study titled Thermal Sensitivity-Robustness included temperature set points beyond the operating range, 
at 16 °C ±1 °C and 30 °C ±1 °C, assuring algorithm effectiveness up to and beyond the recommended 
temperature range of 18 °C - 28 °C. 

0 Figure 1-16 and Figure 1-17 below illustrate the distribution ofthe fully verified temperature ranges for 
the thermal studies presented in the Submission. 

• Each count in the histogram represents the difference between the ambient temperature measured 
during a study and the target set point. 

• For the studies discussed in our responses to Questions l.d., 5.e., 6.d., 8.g., 9., 10., and 12. for 
measures of accuracy, precision, and other performance criteria, we have confrolled ambient 
temperatures to the required specifications. 
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Figure 1-16: Distribution of Verified Temperature Set Points as °C From Target Temperature 
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Figure 1-17: Statistics for Figure 1-16 
Moments 

Mean 
Std Dev 
Std Err Mean 
Upper 95% Mean 
Lower 95% Mean 
N 

0.129526 
0.8041871 
0.0224165 
0.173503 

0.0855491 
1287 
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Quest ion 2: In tended use 

FDA: Your current intended use is "[t]he Access AccuTnl assay is a paramagnetic particle, chemiluminescent 
immunoassay for the quantitative determination of cardiac troponin I (cTnl) levels in human serum and plasma 
using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction. Cardiac troponin I 
determination aids in the risk stratification of patients with unstable angina or non-ST segment elevation acute 
coronary syndromes with respect to relative risk of mortality, myocardial infarction, or increase probability of 
ischemic events requiring urgent revascularization procedures." We have the following 
concerns/recommendations: 

2.a. FDA: You have not provided data from a clinical study demonstrating that this assay aids in the stratification of 
patients with unstable angina or non-ST segment elevation acute coronary syndromes with respect to relative 
risk of mortality, myocardial infarction, or increase probability of ischemic events requiring urgent 
revascularization procedures. As we discussed under pre-IDE 1100255, a risk prediction claim will require 
additional studies. Therefore, at this time, it seems that you do not have evidence to support a prognostic claim. 
We recommend that you remove the prognosis claim from your intended use statement. 

BEC Response to Question 2.a. 

We have removed the risk stratification claim from our intended use statement. The revised intended use 
statement for Access AccuTnI+3 on the Access 2 Immunoassay Systems is: 

"The Access AccuTnI+3 assay is a paramagnetic particle, chemiluminescent immunoassay for the 
quantitative determination of cardiac troponin I (cTnl) levels in human serum and plasma using the 
Access 2 hnmunoassay Systems to aid in the diagnosis of myocardial infarction." 

The AccuTnI+3 histructions for Use has been updated accordingly and is provided with this Response in 
Appendix 9 and in the revised 510(k) summary in Appendix 12. 

2.b. FDA: Since we are not sure that the matrix comparison studies provided demonstrate that the lithium heparin 
plasma test results and the serum test results are identical, you may not be able to support your claim that this 
device can be used on both serum and lithium heparin plasma samples (see item 4). Please amend your intended 
use if necessary. 

BEC Response to Question 2.b. 

hi our Submission, BEC has demonstrated a high degree of agreement in correlation, concordance, lack of 
bias, and equivalent diagnostic efficacy between serum and lithium heparin plasma for specimens both near 
the clinical cut-off and at higher levels. 

The high degree of agreement observed in the serum-plasma matrix comparison study conducted as part of 
the pivotal clinical trial was confirmed by the results of our intemal analytical matrix comparison studies 
described in the Submission. The data demonstrate the equivalence ofthe two sample matrices, and the 
claim for both serum and plasma should be retained in our statement of intended use. The comparison study 
was conducted using guidance from CLSI EP9-A2, "Method Comparison and Bias Estimation Using Patient 
Samples: Approved Guideline-Second Edition." Please refer to our responses to Question 4 and Question 
12 for additional supporting information. 
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Quest ion 3: Pivotal Clinical Trial 

FDA: Please provide the following information regarding your clinical study: 

3.a. FDA: Poolability of investigation site data: Please address the following: 

3. a. i. FDA: On page 60, you examine whether A UC varies by site. Please explain what measurements were 
included in this analysis. That is, were all samples included? One sample per subject? You offer that you 
obtained a p-value of at least 0.19 but do not explain what hypothesis was tested. Please provide this 
hypothesis. Without knowing what hypothesis was tested on what data, FDA cannot assess the validity 
of your finding. 

BEC Response to Question 3.a.i. 

For determination of which measurements are included in the analysis, refer to page 54 ofthe submission: 
"N's do not add to the total number of subjects due to serial draws - with samples from a single subject in 
multiple time intervals. If more than one draw was obtained for a particular subject within any specific time 
interval, the analysis included only one sample per subject per time interval. Thus, a single subject can 
appear in multiple time intervals but no more than once in each time interval." 

The Poolability analysis included only one sample per subject per time interval. When multiple samples 
were collected from the same subject within the same time interval, the second draw was used in the 
analysis, which reflects how this device would be used in clinical practice, i.e., if the first draw was not 
clinically definitive, additional draw(s) were requested until a diagnosis could be determined. Additional 
discussion of this topic is provided in our response to Question 3.b.i. 

Poolability across sites was evaluated by testing whether the AUCs differed by site using the general 
parametric approach for testing heterogeneity described by Whitehead and Whitehead (Ref: Whitehead A, 
Whitehead J. A general parametric approach to the meta-analysis of randomized clinical trials. Stat 
Med.1991). The null hypothesis was: 

Ho:AUC,=AUC2 AUCio = AUC 

where AUCx denotes the AUC at each site (except for the AUCs of 1,9,12,15 and 16 which were combined 
due to small sample size). Under this null hypothesis, the Q statistic was derived and assumed to follow a 
X2 distribution with 9 degrees of freedom, which resulted in a p-value of 0.19. 

3.0./7. FDA: To further justify pooling by site for the efficacy analysis, please provide FDA with a calculation of 
the proportion of subjects with Ml by site, with 95% confidence intervals. Pease also provide estimates 
of sensitivity and specificity, by time from onset of symptoms, with 95% confidence intervals. Please 
perform the same analysis by time from hospital admission. 

BEC Response to Question 3.a.ii. 

Table 3-1 below shows the proportion of subjects with MI by site. We have added a fourth column to the 
original table presented on pages 46-47 ofthe Submission to show 95% confidence intervals. 
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Table 3-1: MI Incidence by Site 

MlhicidencelySite 

Site 

01 

02 

04 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

Total 

n of MraM tf Siiijects 

6/59 

32flS5 

35/241 

34/327 

26/269 

19/196 

1/34 

17/131 

23/1 se 

8C0 

20)57 

22/123 

0/4 

10^75 

253/1929 

Ml bidilenoe (%) 

10.2% 

20.6% 

14.5% 

10.4% 

9.7% 

9.7% 

2.9% 

13.0% 

14.6% 

13.3% 

20.6% 

17,9% 

0.0% 

13.3% 

13.1% 

95% Cl 

3.0 - 20.8 

14£-27.9 

10.3-19.6 

7.3-14.2 

6.4-13.8 

5.9-14.7 

0.1 -15.3 

7.7 - 20.0 

9.5 - 21.0 

5.9 - 24.6 

13.1 -30.0 

11.6-25.8 

0.0 - 60.2 

6.6 - 2Z2 

11.6-14.7 

We have not provided estimates of sensitivity and specificity (by time from symptom onset or admission) 
because a minimum of 73 Mis are required to assess cutoffs al 95% sensitivity, and 139 Mis are required to 
assess cutoffs at 90% sensitivity (Statistical Sample Size Assumptions and Calculations, pages 41-42 ofthe 
Submission, and aligned with our May 2010 pre-IDE). The number of Mis per site ranged from 0 to 35 as 
shown in the table above, and the numbers are smaller still when segmented further by individual time 
intervals from admission and symptom onset. 

CLSI Guideline I/LA2I-A2: "Clinical Evaluation of Immunoassays; Approved Guideline - Second Edition" 
recommends as a minimum guideline at least 50 positive results and 50 negative results to yield sensitivity 
and specificity estimates with a confidence interval spread of 20 percentage points. An even wider CI 
spread than 20 is obtained for estimates of sensitivity and specificity by site by time from onset of 
symptoms and by time from hospital admission, since the number of positive events (Mis) becomes 
increasingly small. That is, the analysis is not sufficiently powered to evaluate individual sites or detect 
statistical differences between sites. 

In contrast, AUC analysis (page 60 ofthe Submission) provides an estimate of Tnl diagnostic efficacy at 
each individual site taking all subjects (MI and non-Ml) enrolled at each site into account in a single 
analysis. AUC analysis demonstrated equivalent diagnostic efficacy across sites (Submission Page 60; 
AUCs ranged from 0.94 to 0.99 for individual sites). 
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3.b. FDA: Diagnostic sensitivity and specificity by time after symptom onset: Please provide the following: 

3.b.i. FDA: When a subject has more than 1 measurement <8 or >8 hours following the onset of symptoms, 
only 1 measurement is used in the analysis. How is it determined which measurement is included? 
Ideally, all available observations should be included in the analysis with adjustments made to account 
for the correlation between repeat measurements made on individual subjects. See Emir et al's 1998 
paper in Statistics in Medicine "Analysis of repeated markers used to predict progression of cancer". 
Please discuss how your analysis reflects how this device will be used and how you will demonstrate the 
clinical performance of your device in an unbiased manner. 

BEC Response to Question 3.b.i. 

For determination of which measurements are included in the analysis, refer to page 54 of the submission: 
"N's do not add to the total number of subjects due to serial draws - with samples from a single subject in 
multiple time intervals. If more than one draw was obtained for a particular subject within any specific time 
interval, the analysis included only one sample per subject per time interval. Thus, a single subject can 
appear in multiple time intervals but no more than once in each time interval." 

All study analyses of time intervals, whether time from symptom onset or time from admission, included 
only one sample per subject per time interval. When multiple samples were collected from the same subject 
within the same time interval, the second draw was used in the analysis, which reflects how this device 
would be used in clinical practice, i.e., ifthe first draw was not clinically definitive, additional draw(s) were 
requested until a diagnosis could be determined. For the time from admission analysis, no patients had more 
than two draws in the same time interval. For the time from symptom onset analysis, the time intervals were 
longer; we used the same second draw rule to be consistent across all analyses. 

For some analytes, repeated measures analyses (e.g.. Emir et al) using all observations for an individual 
subject are appropriate; for this analyte, this type of analysis is not appropriate because it does not reflect 
clinical practice. For clinical assessment, serial draws are obtained until a diagnosis is made, as described in 
the Universal Definition of MI and in the American College of Emergency Physicians (ACEP) guidelines. 
Unlike the Emir cancer-progression population, in the chest-pain population, clinical context determines 
frequency, timing and number of draws, which correlate to clarity of diagnosis (definitive vs. equivocal). 
The latest draw by definition sets the diagnosis; draws are discontinued immediately in a fast-paced ED 
setting. Thus, the analysis performed in the submission reflects how this device is used in clinical practice, 
with each time interval reflecting performance characteristics in an unbiased manner. 

S.b.ii. FDA: Some clinicians may also want to see performance characteristic at <12 hours and ̂ 12 hours after 
symptom onset. Please provide this analysis if available. 

BEC Response to Question 3.b.ii. 

As illustrated in Table 3-2 and Table 3-3 below, performance characteristics at > 12 hours are very similar 
to results at > 8 hours. The same is true for performance characteristics at < 12 and < 8 hours. 
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Table 3-2: Results by Time After Symptom Onset 

Results > 8 Hours After Symptom Onset 

Tnl 
cutoff ^ ) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
96.9 
94.3 
88.1 
79.2 
73.0 

n/N 
154/159 
150/159 
140/159 
126/159 
116/159 

95% Cl 
94.1-99.6 
90.7-97.9 
83.0-93.1 
72.9-85.5 
66.1-79.9 

Specificity 

% 
81.7 
86.8 
92.7 
94.9 
96.3 

n/N 
909/1113 
966/1113 
1032/1113 
1056/1113 
1072/1113 

95% Cl 
79.4-83.9 
84.8-88.8 
91.2-94.2 
93,6-96.2 
95.2-97.4 

Results > 12 Hours After Symptom Onset 

Tnl 
cutoff (>) 

ng/mL 
0.G2 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
97.0 
95.0 
85.1 
78.2 
72.3 

n/N 
98/101 
96/101 
86/101 
79/101 
73/101 

95% Cl 
93.7-100.0 
90.8-99.3 
78.2-92.1 
70.2-86.3 
63.5-81.0 

Specificity 

% 
82.0 
86.8 
92.3 
94.9 
96.6 

n/N 
583/711 
617/711 
656/711 
675/711 
687/711 

95% Cl 
79.2-84.8 
84.3-89.3 
90.3-94.2 
93.3-96.5 
95.3-98.0 
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Table 3-3: Results by Time after Symptom Onset (Cont.) 

Results < 8 Hours After Symptom Onset 

Tnl 
cutoff f>) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 

96.4 
91.5 
85.5 
78.2 
72.7 

n/N 

159/165 
151/165 
141/165 
129/165 
120/165 

95% Cl 

93.5-99.2 
87.3-95.8 
80.1-90.8 
71.9-84.5 
65.9-79.5 

Results < 12 Hours After Symptom Onset 

Tnl 
cutoff (>) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 

96.8 
91.9 
87.6 
78.9 
74.1 

n/N 
179/185 
170/185 
162/185 
146/185 
137/185 

95% Cl 

94.2-99.3 
88.0-95.8 
82.8-92.3 
73.0-84.8 
67.7 - 80.4 

Specificity 

% 

83.2 
89.1 
93.6 
95.5 
96.9 

n/N 
826/993 
885/993 
929/993 
948/993 
962/993 

95% Cl 

80.9-85.5 
87.2-91.1 
92.0-95.1 
94.2-96.8 
95.8-98.0 

Specificity 

% 
83.5 
89.4 
93.7 
95.6 
97.1 

n/N 
943/1130 
1010/1130 
1059/1130 
1080/1130 
1097/1130 

95% Cl 

81.3-85.6 
87.6-91.2 
92.3-95.1 
94.4-96.8 
96.1-98.1 

3.C. Diagnostic sensitivity and specificity by time after admission: Please address the fo l lowing: 

3.c.i. FDA: When a subject has more than 1 observation in a given interval, were all observations included or 
only 1 ? According to our review of your data there were at least 60 cases in which a subject had more 
than 1 draw in a given interval. If all were included, you should adjust the analysis to account fo r 
correlation between those observations. If only 1 was included, please explain how the measurement 
used in the analysis was chosen. Please discuss how your analysis reflects how this device will be used 
and how you will demonstrate the clinical performance of your device in an unbiased manner. 
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BEC Response to Question 3.c.i. 

Please refer to our response to Question 3.b.i. 

3.cii. FDA: According to the line data, all 1929 subjects have draws at time zero. There are 21 additional 
draws occurring between 0.1 and 0.9 hours after baseline. Are these 21 draws not included in the 
analyses? Are the 70 draws that occurred exactly 3 hours after baseline considered to be in the 1-3 or 3-
6 bin ? Similarly are the 38 draws that occurred at exactly 6 hours in the 3-6 hour bin or the 6-9 hour bin ? 
There are another 70 draws taken more than 9 hours after baseline. Are these excluded from analyses? 

BEC Response to Question 3.c.ii. 

The 21 draws were analyzed as described in our response to Question 3.b.i. The measurements included in 
the analysis reflect the clinical utility ofthe AccuTnl assay at a single time-point during a particular interval. 
When multiple samples were collected from the same subject within the same time interval (0-0.9 hours), 
the second draw was used in the analysis, which reflects how this device would be used in clinical practice, 
i.e., ifthe first draw was not clinically definitive, additional draw(s) were requested imtil a diagnosis could 
be determined. 

The 70 and 38 draws at exactly 3 hours and 6 hours respectively were analyzed as follows: 

0 Draws exactly at 3 hours are included in the 3-6 hour bin. 
0 Draws exactly at 6 hours are included in the 6-9 hour bin. 

The 70 draws taken > 9 hours after baseline were not included in the "Time from Admission" analysis for 
the following reasons: 

0 Qnly 17 ofthe 253 MI subjects and 48 ofthe 1676 non-MI subjects had draws taken in this time 
interval. The reason is because the majority of MI subjects have received therapy prior to this time 
interval: the "door-to-balloon time" (the time it takes for a hospital to treat a heart attack patient after he 
or she arrives at the hospital) recommended by the AHA is 90 minutes. In addition, the majority of non-
MI subjects have been ruled-out for MI and discharged prior to this late time interval. 

0 As only 17 Mi's and 48 non-Mi's remain in this time interval, it is not sufficiently powered to accurately 
evaluate sensitivity and specificity; a minimum of 73 Mi's are required to assess cutoifs at 95% 
sensitivity, and 139 Mi's are required to assess cutoffs at 90% sensitivity (Statistical Sample Size 
Assumptions and Calculations, pages 41-42 ofthe submission). 

3.d. FDA: Confidence internal analysis: Particularly for smaller samples and for estimates of proportions close to 1, 
the Wald confidence intervals offer less accurate results than exact confidence intervals. For example, the 95% 
Clfor sensitivity at 6-9 hours is [77.9 -97.4] using the exact method. This is noticeably lower than the [82.0 -
99.4] that you calculated using Wald. Please repeat and report your analysis using exact confidence intervals for 
all confidence intervals regarding proportions. 
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BEC Response to Question 3.d. 

Confidence intervals were calculated in accordance with the pre-IDE clinical plan, the clinical trial protocol 
(73 Mis for 95±5% sensitivity, 139 Mis for 90±5% sensitivity), and as recommended in CLSI Guideline 
EP24-A2: "Assessment ofthe Clinical Accuracy of Laboratory Tests Using Receiver Qperating 
Characteristic Curves." 

However, we have recalculated confidence intervals using the Exact method and have presented them next 
to the Wald CIs in Table 3-4 and Table 3-5 below. Confidence intervals are similar for both methods for the 
majority of points, and both calculation methods demonstrate strong sensitivity and specificity results. 

Table 3-4: 95% Sensitivity and Specificity Confidence Intervals by Exact and Wald Methods 

Baseline 

Tnl 
cutoff ^ ) 

ng/mL 
0.02 

0.03 

0.04 

0.05 

0.06 

Sensitivity 

% 
92.1 

87.4 

77.1 

65.6 

59.7 

n/N 
233/253 

221/253 

195/253 

166/253 

151/253 

Exact 
95% 
Cl 

88.1-
95.1 

82.6-
91.2 

71.4-
82.1 

59.4-
71.5 

53.4-
65.8 

Wald 
95% 
Cl 

88.8-
95.4 

83.3-
91.5 

71.9-
82.3 

59.8-
71.5 

53.6-
65.7 

Specificity 

% 
84.3 

89.3 

93.9 

95.6 

97.0 

n/N 
1412/1675 

1495/1675 

1572/1675 

1602/1675 

1625/1675 

Exact 
95% 
Cl 

82.5-
86.0 
87.7-
90.7 
92.6-
95.0 
94.6-
96.6 

96.1-
97.8 

Wald 
95% 
Cl 

82.6-
86.0 

87.8-
90.7 
92.7-
95.0 
94.7-
96.6 

96.2-
97.8 

> 1-3 Hours 

Tnl 
cutoff (>) 

ng/mL 
0.02 

0.03 

0.04 

0,05 

0.06 

Sensitivity 

% 
98.4 

96.0 

89.5 

80.6 

74,2 

n/N 
122/124 

119/124 

111/124 

100̂ 124 

92/124 

Exact 
95% 
Cl 

94,3-
99.8 

90.8-
98.7 

82.7-
94.3 

72.6-
87.2 

65.6-
81.6 

Wald 
95% 
Cl 

96.2-
100.0 
92.5-
99.4 

84.1-
94.9 

73.7-
87.6 

66,5-
81.9 

SpecHlcity 

% 
85.5 

89.4 

93.5 

95.8 

97.0 

n/N 
867/1014 

907/1014 

948/1014 

971/1014 

984/1014 

Exact 
95% 
Cl 

83.2-
87.6 
87.4-
91.3 
91.8-
94.9 
94,3-
96.9 
95.8-
98.0 

Wald 
95% 
Cl 

83.3-
87.7 
87.6-
91.3 
92.0-
95.0 
94.5-
97.0 
96.0-
98.1 
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Table 3-5: 95% Sensitivity and Specificity Confidence Intervals by Exact and Wald Methods (Cont.) 

> 3-6 Hours 

Tnl 
cutoff (>) 

ng/mL 
0.02 

0.03 

0.04 

0.05 

0.06 

Sensitivity 

% 
9B.1 

94.9 

87.3 

79.0 

72.0 

n/N 
154/157 

148/157 

137/167 

124/157 

113/157 

Exact 
95% 
Cl 

94.5-
99,6 

90.2-
97,8 

81.0-
92.0 

71.8-
85.1 

64.3-
78,8 

Wald 
95% 
Cl 

98.0-
100.0 
91.5-
98.3 

82.1-
92.5 

72.6-
85.4 

65.0-
79.0 

Specificity 

% 
81.0 

86.7 

93.0 

95.0 

96.4 

n/N 
762/941 

816/941 

875/941 

894/941 

907/941 

Exact 
95% 
Cl 

78.3-
83.4 
84.4-
88.8 
91.2-
94.5 
93.4-
96.3 
95.0-
97.5 

Wald 
95% 
Cl 

78.5-
83,5 
84.6. 
88.9 

91.4-
94.6 

93.6-
96.4 

95.2-
97,6 

16-d Hours 

Tnl 
cutoff ^ ) 

ng/mL 
0.02 

0,03 

0,04 

0,05 

0.06 

Sensitivity 

% 
93.0 

90,7 

90,7 

86.0 

79.1 

n/N 
40/43 

33/43 

39/43 

37/43 

34/43 

Exact 
95% 
Cl 

80.9-
98.5 
77.3-
97.4 

77.3-
97.4 

72,1-
94.7 

64,0-
90.0 

Wald 
95% 
Cl 

85.4-
100.0 
82,0-
99.4 

82,0-
99.4 
75.7-
96.4 

66.9-
91.2 

Specificity 

% 
76.4 

87.0 

93.1 

94.7 

95.9 

n/N 
188/246 

214/246 

229/246 

233/246 

236/246 

Exact 
95% 
Cl 

70.6-
81.6 
82,1-
90.9 
83,2-
95.9 
91.1-
97.2 
92.7-
98.0 

Wald 
95% 
Cl 

71.1-
81.7 
82,8-
91.2 

89,9-
96.3 

91.9-
97.5 

93,5-
98.4 

3.e. FDA: Inclusion criteria: You included patient presenting to the emergency room with chest pains occurring "at 

rest." What is your definition of "at rest"? Did you exclude patients presenting with chest pains fol lowing 

exercise or other stressful situations? If so, please justify why the exclusion o f these patients did not bias the 

results f rom your clinical study and why you believe these patients are not part o f the intended use population of 

your device. 

BEC Response to Question 3.e. 

All patients presenting to the ED with chest discomfort suggestive of ACS and consistent with myocardial 
ischemia were enrolled in the trial (intended use population, "all-comers"). 
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This included patients presenting with chest pain following exertion or stressful situations, as well as 
patients presenting with ischemic symptoms occurring at rest (defined as no or minimal activity). 

The study did not exclude patients presenting with chest pain following exercise or other stressful situations. 

3.f FDA: Instrument calibration: Please describe the frequency at which the testing laboratories calibrated each 

instruments while they were determining the troponin results fo r the pivotal clinical trial, the matrix comparison 

trial and the reference interval trial. 

BEC Response to Question 3.f. 

At each clinical study testing site, calibration was performed on each reagent lot prior to the initiation of testing. 
Per the clinical testing protocol, two sets of commercial tri-level quality controls (QC) were tested each day 
before study specimens were tested. Once the QC were confirmed to be within the expected ranges, study 
testing was begun. Following the protocol, the sites recalibrated approximately monthly or as required for 
troubleshooting (e.g., if QC fell out of range). Dates of calibration and testing dates are described in Table 3-6 
below: 

Table 3-6 

Site# 

1 

: Calibration and Study Testing Dates 

Reagent 
Lot 

Loti 

Lot 2 

Lots 

Calibration Date(s) 
Initial 

Calibration 
12/7/2011 

12/7/2011 

12/7/2011 

Subsequent 
Calibrations 

1/10/2012 

2/2/2012 

1/19/2012 

Study Testing Dates 

Study 

Pivotal 
Reference 

Interval 
Matrix 

Comparison 

Testing Start 

12/22/2011 

1/19/2012 

12/22/2011 

Testing End 

2/14/2012 

1/19/2012 

1/31/2012 

1 

2 Lot 2 1/18/2012 n/a 1 Reference 
Interval 1/19/2012 1/27/2012 

1 

3 

Lot1 

Lot 2 

Lots 

12/6/2011 

12/6/2011 

12/6/2011 

2/3/2012 

1/23/2012 

1/9/2012 

'1/11/2012 

Pivotal 
Reference 

Interval 

Matrix 
Comparison 

12/20/2011 

1/19/2012 

12/21/2011 

2/28/2012 

1/20/2012 

2/8/2012 

1 

4 

Lot1 

Lot 2 

Lots 

12/9/2011 

12/9/2011 

12/9/2011 

1/25/2012 

2/2/2012 

1/9/2012 

1 

1 
Pivotal 

Matrix 
Comparison 

12/22/2011 

12/24/2011 

2/8/2012 

12/S0/2011 

5 1 Lot 1 1 12/8/2011 1 2/8/2012 | | Pivotal | 1/11/2012 I 2/8/2012 
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Question 4: Clinical matrix comparison study 

FDA: You compared lithium heparin plasma and serum using native patient samples randomly selected from 
among the entire pivotal trial cohort. Lithium heparin plasma and serum results w/ere determined on the 
Access 2 Instrument in singlet, using 3 lots of reagents. A total of 107 matched samples were included in this 
analysis. You provided Passing Bablok regression analysis for samples ranging from 0.01 to 20 ng/mL and for 
the subset of samples within the 107 samples that ranged from 0.01 to 5 ng/mL. The results are as follow: 

Range (ng/mL) 
0.01 - 20 
0.01-5 

N 
107 
104 

Slope (95% Cl) 
1.00(0.98-1.00) 
1.00(1.00-1.00) 

Intercept (95% Cl) 
0.00(0.00-0.00) 
0.00(0.00-0.00) 

Correlation 
r=1.00 
r=1.00 

You concluded that excellent agreement was observed and that these results are similar to those reported in 
the analytical performance section. However, in the points to consider for Troponin 510(k) submission 
provided to you under pre-IDE 1100255 we recommended that as part of your pivotal clinical study, you collect 
and test specimens for each claimed sample matrix to obtain clearance for multiple matrices. We still 
recommend that you evaluate the serum samples from your pivotal clinical study to demonstrate the clinical 
performance of your device (sensitivity, specificity, negative predictive value and positive predictive value) 
when serum samples are used at the pre-specified cut-offs. 

BEC Response to Question 4 

BEC conducted the matrix comparison study consistent with the recominendations of FDA, as discussed in 
the e-mail correspondence between Dr. Kurtis Bray (BEC) and Dr. Ileana Elder (FDA). These e-mails are 
attached in Appendix 5. In that correspondence with the Agency, BEC had specifically requested 
clarification about requirements for validation of additional matrix types through a matrix comparison study. 

As part of our clinical performance evaluation and pursuant to Dr. Elder's advice, BEC performed a serum 
and lithium heparin plasma sample matrix comparison study. Following Dr. Elder's guidance, we 
demonstrated that there is little to no bias between the serum and lithium heparin plasma specimens (n=123 
pairs) whose Tnl levels spanned the assay range. 

Analytical agreement between the two specimen types was originally evaluated by Passing-Bablok 
regression analysis of results from the 107 subjects whose Tnl levels were above 0.01 ng/ml. The excellent 
agreement shown between the matrices for specimens from the pivotal study as documented in the 
Submission (n = 107, slope = 1.00, 95% CI= 0.98 - 1.00, Y intercept = 0.00, r = 1.00) demonstrated the 
equivalence of serum to plasma as sample matrices for the AccuTnH-3 assay. 
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To address Dr. Elder's instruction that we focus on specimens from patients with Tnl concentrations near 
the clinical cut off, BEC has performed a Deming regression analysis of results from paired serum and 
plasma samples with troponin levels from 0.01 to 0.4 ng/ml. Similar to what was observed in the wider 
range analysis, excellent agreement between the two matrices was observed. N = 86, slope = 1.00, 
Y-intercept = 0.00, r = 0.99. See Figure 4-1 below: 

Figure 4-1: Deming Regression of Plasma vs. Serum 

Access Plasma vs Serum (Deming) 
0.5 

0.4 

.g 0.3 
o 
c, 
E 
3 
b . 
W 
V) 
_1 0.2 

0.1 

- Identity 

-Deming fit 
(-0.00 +1 .OOx) 

• 95% Cl bands 

0.1 0.2 0.3 

Tnl - Plasma (ngAnL) 

0.4 0.5 
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BEC has also performed additional statistical analyses ofthe data from the clinical sample matrix 
comparison study to demonstrate that the assay will reliably predict the clinical performance of both sample 
types at the established diagnostic cutoffs. 

For example, we performed a Bland-Altman analysis of bias for the same specimens with values in the 
clinically-relevant range between 0.01 and 0.40 ng/ml. As the Bland-Altman plot below (Figure 4-2) shows, 
there was only a small degree of random distribution around a near-zero bias (-0.001), indicating no 
systemic bias between the two sample matrix types. 

Figure 4-2: Bland-Altman Plot: Serum-Plasma 
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Next, to investigate the clinical concordance between the two sample types aroimd the 0.03 ng/ml 
recommended clinical cut-off, we performed McNemar's test on the serum and plasma data from all 123 
subjects for which both specimen types had been tested. The table below (Table 4-1) shows excellent 
concordance with no significant differences (p = 0.65) between serum and lithium heparin plasma. 

Table 4-1: McNemar Test for Plasma vs. Serum Concordance Analysis 

Access AccuTn I: PI as ma vs S eru m Concor dance An alysis 
McNemar's Test: p=0.65 

96% agreement between plasma and serum (118/123) 

Plasma <0.03 

Plasma £0.03 

Total 

Serum <0.03 

38 
(30.9%) 

2 
(1.6%) 

40 
(32.5%) 

Serum £0.03 

3 
(2.4%) 

80 
(65.0%) 

83 
(67.5%) 

Total 

41 
(33.3%) 

82 
(66.7%) 

123 
(100%) 
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Finally, to further examine the clinical utility ofthe matched serum and plasma specimens from the pivotal 
trial, we constructed Receiver Operating Characteristic curves (ROC) for each matrix using results from all 
123 subjects with both serum and plasma data. As shown in Figure 4-3 and Table 4-2 below, the two 
specimen types showed equivalent diagnostic efficacy. The areas under the ROC curve (AUC) are 0.845 
and 0.847 for plasma and serum, respectively. 

Figure 4-3: Receiver Operating Characteristic Curves, Plasma vs. Serum 

ROC Cnives, Plosinovs. Semm 
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Table 4-2: p-value for Comparison of AUCs, Serum vs. Plasma 

NMI 

47 

Nnon-Mi 

76 

Matrix 

Plasma 

Serum 

AUC 

0.845 

0.847 

95% Confidence 
Interval 

0.775-0.916 

0.778-0.915 

p-valiie 

0.876 

p-value for comparison of AUCs between serum vs. plasma samples 

Following the guidance we received from FDA in response to our inquiry regarding method comparison, 
BEC has demonstrated a high degree of agreement in correlation, concordance, lack of bias, and equivalent 
diagnostic efficacy between serum and lithium heparin plasma for specimens both near the clinical cut-off 
and at higher levels. Therefore, the data demonstrate the equivalence ofthe two sample matrices, without 
the need for additional clinical studies, and that the claim for both serum and lithium heparin plasma should 
be retained in our statement of intended use. 
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Quest ion 5: Limits of Detect ion 

FDA: The limits of detection for the AccuTnl assay were assessed through a series of studies. However, most of 
these studies were not performed following the instructions in the package insert. Importantly, while you 
claim that the instrument calibration is stable for 56 days, many of these studies were performed by 
generating a calibration curve for each run or at each temperature tested. Therefore we have the following 
concerns with your studies. 

5. a. FDA: Limit of the blank (LoB): You performed a standardized LoB study and a multi temperature LoB study. 
However, a calibration curve was generated with each run for the standardized study and a calibration curve 
was generated with each run at each temperature for the multi temperature LoB study. Since both of these 
studies were not performed as the device is intended to be use[d], we cannot interpret your results. We do not 
believe that your study design supports the statement that the LoB is not affected by changes in ambient 
temperature across the operating range of 18°C to 28''C. Please provide new LoB studies following the exact 
instructions in your package insert (particularly your calibration claim) to determine the LoB and to support your 
claim that the LoB is not affected by changes in ambient temperature across the operating range ofl8°C to 
28° C. 

BEC Response to Question 5.a. 

The AccuTnI+3 LoB studies were performed according to a protocol based on CLSI EP17-A, "Protocols for 
Determination of Limits of Detection and Limits of Quantitation: Approved Guideline", to analytically 
determine the detection capability ofthe device. Per CLSI guideline EP17-A, in order to establish 
performance characteristics the manufacturer must include multiple variables. "... manufacturers shall 
consider performing the study on two or more instruments with two or more lots of reagents to attempt to 
capture the variability expected with different instrument/reagent systems." Therefore, BEC incorporated 
variables such as multiple reagent lots, multiple instruments, multiple days, multiple calibrations, and 
multiple temperatures into oiu" study designs as described in our pre-IDE. The requirements of EP17-A 
preclude using a single calibration curve. 

To demonstrate that the LoB is not affected by changes in ambient temperature of calibration across the 
range of 18 °C to 28 °C, we reanalyzed all sample results from the multi-temperature LoB study data using 
calibration curves generated at 18 °C and 28 °C. Because we were able to reanalyze the existing LoB data, 
it was not necessary to repeat these studies. Refer to our response to Question l.b. for a description on how 
this analysis was performed. Table 5-1 below shows sample results from the multi-temperature LoB study 
when measured using calibrations performed at 18 °C, 28 °C, and as originally submitted (All Temperatures 
Combined). 

Table 5-1: LoB by Calibration Temperature 

Statistic 
Measiu-ed LoB (ng/mL) 
Upper Bound LoB 
(ng/mL) 

Calibration Temperature 

18 °C 
0.002 

0.003 

All Temperatures 
Combined* 

0.002 

0.003 

28 "C 
0.002 

0.003 

* "All Temperatures Combined" is the multi-temperature data originally included in the Submission and 
is provided for comparison purposes. 
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Conclusion: There is little to no impact of calibration temperature on the derived values for LoB. 
Regardless ofthe temperature at which the system was calibrated, our estimate of LoB meets acceptance 
criteria of LoB < 0.010 ng/mL at each ambient temperature tested between 18 °C and 28 °C. Therefore, 
LoB is not affected by changes in ambient temperature across the operating range of 18 °C to 28 °C. 

S.b. FDA: Limit of detection (LoD): You performed 2 studies to determine the LoD of your assay. The standardized 

study was comprised of 12 runs on 3 instruments with 2 reagent lots and 2 calibrator lots per instrument at 

each of 3 ambient temperatures. A calibration curve was generated with each run. For the multi-temperature 

study, 5 lithium hepann plasma samples were tested in replicates of 3 fo r each o f 12 runs on 3 instruments, 2 

reagent lots and 2 calibrator lots at 18°C, 20°C, 22°C, 24°C, 26°C and 28°C (± 2°Cfor each temperature setting). 

A calibration curve was generated with each run at each temperature. Since neither of these studies was 

performed as this device is intended to be used, we do not know how to interpret your results (please see l b fo r 

additional discussion regarding our concern with your calibration approach). Currently, your study design does 

not support the statement that the LoD is not affected by changes in ambient temperature across the operating 

range of 18C to 28C. You should repeat the LoD studies fol lowing the instructions in your package insert 

(particularly your calibration claim). Please also closely fol low the recommendation in CLSI EPl 7 and provide 

the exact formula(s) used to determine the LoD. 

BEC Response to Question 5.b. 

The calibration discussion provided in our response to Question 1 .b. and the study design discussion in our 
response to Question 5.a. directly apply to LoD as well. Regardless ofthe temperature at which calibration 
is performed, LoD results obtained at any temperature within the ambient temperature operating range 
(18 °C - 28 °C) are acceptable. 

To demonstrate that the LoD is not affected by changes in ambient temperature of calibration across 
ambient operating temperature range of 18 °C to 28 °C, we reanalyzed the multi-temperature LoD study 
data using calibration curves generated at 18 °C and 28 °C following the EP17-A guideline. Because we 
were able to reanalyze the existing LoD data, it was not necessary to repeat these studies. Refer to our 
response to Question 1 .b. for a description on how this analysis was performed. 

Table 5-2 below displays sample results from the multi-temperature LoD study as measured using 
calibrations performed at 18 °C, 28 °C, and as originally submitted (All Temperatures Combined). The 
additional analysis sunmiarized in Table 5-2 represents the worst case scenario because multiple calibration 
curves generated at different temperatures from the sample testing on different days were used to recalculate 
the sample results. This method of analysis produces very conservative estimates of LoD. 
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Table 5-2: LoD by Calibration Temperature 

Statistic 
Measured LoD (ng/mL) 
Upper Bound LoD 
(ng/mL) 

Calibration Temperature 

18 °C 
0.007 

0.008 

All Temperatures 
Combined* 

0.008 

0.009 

28 °C 
0.008 

0.010 

* "All Temperatures Combined" is the multi-temperature data originally included in the Submission and 
is provided for comparison purposes. 

Conclusion: There is little to no impact of calibration temperature on the calculated values for LoD. 
Regardless of the day and the temperature at which the assay was calibrated, LoD results meet acceptance 
criteria of LoD < 0.030 ng/mL at each ambient temperature tested between 18 °C and 28 °C. Therefore, 
LoD is not affected by changes in ambient temperature across the operating range of 18 °C to 28 °C. 

As requested, the exact formulas used to determine LoD are provided below: 

LoD is calculated as follows. 

The combined standard deviation (SDs) is computed by combining the within-run standard deviations 
obtained for the samples: 

SDs = sqrt((SDsi^ + SDs2̂  + SDgâ  + SDs4̂  + SDss^S) 

From EPl 7, the constant is determined as follows (NS = Total Replicates, K = # of samples): 

Constant = 1.645/(1 - [1 / (4 x (NS -K)]) 

The measured LoD is then calculated as follows: 

LoD = LoB + Constant x SDs 

An "upper bound" LoD is then calculated using either the 97.5th percentile estimate ofthe LoB or the 
highest observed within-run standard deviations from individual LoD samples. 
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5.C. FDA: Limit of quantitation (LoO): You performed 2 different experiments to determine the LoO of your device. 
The standardized LoQ study was performed using 7 lithium heparin plasma samples with low levels of troponin. 
Each sample was tested in replicates of 3 for each run. The study was performed on 3 instruments using 3 
reagent lots at 18°C, 28°C and NLC (defined as normal laboratory conditions ranging from 21 °C to 25°C). A 
single calibration curve was generated at each temperature. For the multi temperature study, 7 samples were 
prepared and each sample was tested in replicates of 3 for each run. A total of 24 runs were completed using 3 
instruments, 2 reagent lots and 2 calibrator lots. A single calibration curve was generated at 24°Cfor this study. 
Because ofthe different calibration approaches, your experiments were difficult to interpret (see lb). From the 
precision profile you determined the concentrations corresponding to a 10% and 20% total CV by interpolation. 
We do not concur with determining the LoQ based on interpolation of your data. According to our review of 
your data, from the standardized LoQ study, at 18C the lowest value was a CVIess than 10% is 0.026 ng/mL, at 
NLC it is 0.030 ng/mL and at 28C it is 0.044 ng/mL. Therefore, according to this data, your LoQ is 0.044 at 10% 
CV (0.29 ng/mL for a CV less than 20%). Meanwhile, for the multi-temperature LoQ precision results the lowest 
value with a CV less than 20% and 10% is 0.027. Therefore, your studies do not support your claim that the LoQ 
is 0.03 ng/mL at 10% CV and 0.01 ng/mL at 20% CV. Furthermore, we are very concerned that your LoQ seems 
to differ depending on the temperature (i.e. 0.044 ng/mL at 28°C, 0.030 ng/mL at NLC and 0.026 ng/mL at 
18°C). We have serious concerns that you have not resolved the thermal sensitivity issue since the LoQ of your 
device seems to depend on the ambient temperature (please refer to item 1). Once you have resolved your 
temperature sensitivity issue, please provide new LoQ studies following the exact instructions in your package 
insert (particularly your calibration claim) to determine the LoQ for your device and to support your claim that 
the LoQ is not affected by changes in ambient temperature across the operating range ofl8°C to 28°C. 

BEC Response to Question 5.c. 

At FDA's request, BEC reanalyzed the originally-submitted LoQ data using the guidance of EP17-A. For 
each temperature (18 °C, NLC and 28 °C), a set of twenty-one studies were conducted including fourteen 
samples, three reagent lots and six Access 2 instruments. Each LoQ study included over 60 replicates over 
multiple days meeting the EP17-A requirement for an LoQ study of at least 40 replicates. At each 
temperature, the results from multiple reagent lots and instruments were pooled together in order to have a 
robust estimate ofthe imprecision. Table 5-3 below contains a summary ofthe LoQ results: 

Table 5-3: LoQ Summary Table 

10% LoQ 

20% LoQ 

Temperature Condition 

18 °C 

0.022 ng/mL 

0.011 ng/mL 

NLC 

0.026 ng/mL 

0.011 ng/mL 

28 °C 

0.029 ng/mL 

0.024 ng/mL 

The following tables (Table 5-4, Table 5-5, and Table 5-6) list the results of each set of temperature studies 
sorted by mean sample troponin concentration. In each table, the grey highlighted data point is the lowest 
concentration sample that achieved 20% CV; the yellow highlighted data point is the lowest concentration 
sample that achieved 10% CV. 
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Table 5-4: LoQ Results at 18 °C 

Sample 

Al 

Al 

A1 

A2 

A2 

A2 

A3 

A3 

A3 

A4 

A4 

A4 

A5 

A5 

A5 

A6 

A6 

A6 

A7 

A7 

A7 

Lot 

116676 

116678 

116677 

116676 

116677 

116678 

116676 

116677 

116678 

116676 

116677 

116678 

116676 

116677 

116678 

116677 

116676 

116678 

116677 

116676 

116678 

Instrument 

501007 

402358 

502884 

501007 

502884 

402358 

501007 

502884 

402358 

501007 

502884 

402358 

501007 

502884 

402358 

502884 

501007 

402358 

502884 

501007 

402358 

Mean 
ng/mL 
0.009 

0.011 

0.012 

0.022 

0.022 

0.026 

0.031 

0.031 

0.034 

0.051 

0.051 

0.056 

0.084 

0.084 

0.095 

0.140 

0.145 

0.158 

0.223 

0.226 

0.251 

%cv 
21 

13 
11 

8 

10 

9 
5 

7 

8 
5 

4 

4 
3 

4 

5 
4 

2 

5 
4 

3 

3 
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Table 5-5: LoQ Results at NLC 

Sample 

Bi 

B1 

81 

82 

82 

82 

B3 

B3 

B3 

B4 

84 

84 

85 

85 

85 

86 

86 

86 

87 

87 

87 

Lot 

116678 

116677 

116676 

116678 

116677 

116676 

116678 

116677 

116676 

116678 

116677 

116676 

116678 

116677 

116676 

116678 

116677 

116676 

116678 

116677 

116676 

Instrument 

501022 

507310 

500616 

501022 

507310 

500616 

501022 

507310 

500616 

501022 

507310 

500616 

501022 

507310 

500616 

501022 

507310 

500616 

501022 

507310 

500616 

Mean 
ng/mL 

0.008 

0.011 

0.012 

0.016 

0.020 

0.022 

0.026 

0.027 

0.030 

0.048 

0.049 

0.054 

0.080 

0.081 

0.089 

0.139 

0.141 

0.148 

0.271 

0.273 

0.289 

%CV 

22 
19 

19 

17 

14 

13 
7 

7 

8 

4 
6 

5 

3 

5 
4 

2 

5 

3 

3 
5 

4 

• 
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Table 5-6: LoQ Results at 28 °C 

Sample 

Bl 

81 

81 

82 

82 

82 

83 

83 

83 

84 

84 

84 

85 

85 

85 

86 

86 

86 

87 

87 

87 

Lot 

116678 

116676 

116677 

116678 

116676 

116677 

116678 

116676 

116677 

116678 

116676 

116677 

116678 

116676 

116677 

116678 

116676 

116677 

116678 

116676 

116677 

Instrument 

501007 

502884 

402358 . 

501007 

502884 

402358 

501007 

502884 

402358 

501007 

502884 

402358 

501007 

502884 

402358 

501007 

502884 

402358 

501007 

502884 

402358 

Mean 
ng/mL 
0.008 

0.010 

0.013 

0.014 

0.019 

0.024 

0.026 

0.029 

0.033 

0.044 

0.047 

0.050 

0.064 

0.075 

0.076 

0.121 

0.131 

0.145 

0.233 

0.256 

0.275 

%CV 

29 

21 

38 

25 

21 

20 

14 

5 

8 

5 

5 

5 

4 

5 

9 

4 

3 

8 

4 

4 

8 

Conclusion: These results meet the pre-established acceptance criteria of LoQ < 0.06 ng/mL. The lowest 
concentration sample with less than or equal to the expected imprecision determines the LoQ. The 
AccuTnI+3 10% LoQ will be reported as 0.03 ng/mL and the 20% LoQ will be reported as 0.02 ng/mL. 
BEC has updated the product IFU to reflect the new analysis. See Appendix 9. 

These resuhs are different from the Agency's results of 10% LoQ of "0.044 ng/mL at 28 °C, 0.030 ng/mL at 
NLC and 0.026 ng/mL at 18°C" because of how the data are pooled. Consistent with EP17-A, to derive a 
robust estimate around 10% and 20% CV, BEC pooled data from all three instruments (21 samples) at a 
given temperature, whereas the Agency evaluated each dataset on each instrument (7 samples) individually. 
Analyzing the sample distribution of each individual sample set (n = 7 on each instrument) is not sufficient 
to establish an accurate estimate of LoQ. 

When data from all three instruments at a given temperature are combined, however, there are enough data 
points near the 10% and 20% LoQ values in order to conduct a robust analysis. FDA's estimate of LoQ at 
0.044 ng/mL is based on the single instrument 501007 result at 28°C, and on a limited number of samples. 
The sample at 0.044 ng/mL had a total CV result of 5%, which is well below the 10% LoQ threshold. Use 
of this sample alone does not provide the best estimate ofthe 10% LoQ ofthe AccuTnI+3 assay. 
Furthermore, the results for sample Pr 1 included in the new multi-temperature EP5-A2, "Evaluation of 
Precision Performance of Quantitative Measurement Methods: Approved Guideline-Second Edition" 
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precision study described in our response to Question 10, demonstrates that the total imprecision at a Tnl 
concentration of 0.04 ng/mL is consistently below 10% total CV. 

FDA expressed "serious concems" that the LoQ of the AccuTnI+3 device seems to depend on the ambient 
temperature. 

0 Using EP17-A, the estimated LoQ is entirely dependent upon the concentration ofthe samples used in 
the studies rather than the temperature at which they were conducted. 

0 One sample set was used for studies conducted at 18 °C, and a second sample set was used for studies 
conducted at NLC and 28 °C. In addition, these studies used different instruments and calibrations. 
Therefore, direct comparisons among the individual studies are not possible. 

0 No differences were seen between the calculated results for LoQ at NLC and 28°C, which used the same 
samples. No bias is seen between the sample concentrations at either temperature or the LoQ results 
derived per EP17-A. As such, the results are entirely distinct from the original Concordance Study 
which showed an apparent thermal bias. 

0 The pre-established acceptance criteria for LoQ studies were that 10% total imprecision would be 
achieved at a concentration less than 0.06 ng/mL and 20% total imprecision would be achieved at a 
concentration less than 0.03 ng/mL. 

0 LoQ results achieved this objective for each temperature condition, and the broadest range results (0.029 
ng/mL rounded to 0.03 ng/mL at 28 °C for 10% CV and 0.024 ng/mL rounded to 0.02 ng/mL at 28 °C 
for 20% CV) are used as the claimed LoQ. 

The 10% LoQ at 0.03 ng/mL and the 20% LoQ at 0.02 ng/mL were established using multiple instruments, 
multiple reagent lots, multiple calibrations, and multiple temperatures for the operating temperature range of 
the assay. Small differences noted in LoQ, therefore, cannot be solely attributed to thermal sensitivity ofthe 
assay. 

Additional Analysis: 

The impact of calibration temperature on the calculated LoQ results was also assessed. All sample results in 
the original multi-temperature LoQ study were reanalyzed from calibrations performed at 18 °C, NLC, and 
28 °C. LoQ was calculated per EP17-A for each calibration scenario; Table 5-7 below displays the results. 
These data indicates that there is little to no impact of calibration temperature on the derived values for LoQ. 
Because we were able to reanalyze the existing LoQ data, it was not necessary to repeat these studies. Refer 
to our response to Question 1 .b. for a description on how this analysis was performed. 

Table 5-7: LoQ by Calibration Temperature 

Statistic 
10% CV LoQ (ng/mL) 
20% CV LoQ (ng/mL) 

Ca 
18 °C 
0.028 
0.009 

libration Temperature 
24 °C 
0.026 
0.017 

28 °C 
0.026 
0.011 
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5.d. FDA: Please clarify i f the patient samples fo r the LoD and LoQ studies are spiked with exogenous troponin or i f 

the patient samples are all natural, unmodified patient samples. We recommend that fo r your new LoD and 

LoQ studies, you should use natural, unmodified patient samples to determine your claims. 

Addit ional FDA response f r om November 7, 2012: We stil l recommend that you provide data fo r all requested 

studies using natural patient samples (i.e., not spiked with exogenous cTnl analyte). However, we agree that the 

use of pooled patient samples with relevant cTnl concentrations (that are not spiked with exogenous cTnl 

analyte) are acceptable fo r the requested studies (i.e., LoD, LoQ, f ie ld effectiveness studies and precision studies). 

BEC Response to Question 5.d. 

Samples used in the studies to establish the LoD and LoQ for the device were natural patient sample pools 
and were not spiked with exogenous troponin. 

5.e. FDA: Please also address the item listed in I d (instrument temperature set points). 

BEC Response to Question 5.e. 

Please see BEC's response to Question l.d. 
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Quest ion 6: Lineari ty 

FDA: You performed 12 standardized studies to evaluate the linearity of your device. Four studies were 
performed at 18 °C, 28 °C and NLC (21C to 25C) using 2 lots or reagents and 2 instruments. You used a 
synthetic matrix (buffered bovine serum albumin) for your samples. The results of your linearity studies are 
summarized in the following table: 

Temp 

18°C 

is-c 
18°C 

18°C 

NLC 

NLC 

NLC 

NLC 

28°C 

28°C 

28°C 

28°C 

Reagent 

116677 

116677 

116678 

116678 

116677 

116677 

116678 

116678 

116677 

116677 

116678 

116678 

Instrument 

501007 

502884 

501007 

502884 

500616 

507310 

500616 

507310 

501007 

502884 

501007 

502884 

Slope 

0.8755 

0.8467 

0.8593 

0.8263 

0.9513 

0.9137 

0.9367 

0.9103 

1.127 

1.053 

1.122 

1.043 

Intercept 

0.0014 

0.0002 

0.0000 

0.0000 

0.0005 

0.0008 

0.0003 

0.0007 

0.0010 

0.0004 

0.0014 

0.0003 

Your acceptance criteria are that the higher order (2nd and 3rd) term of the polynomial fit must be non
significant. If it is significant, the fit o f the polynomial regression demonstrating significance must have a bias 
at each sample tested of < 16% for doses > 0.105 ng/mL or < 0.0168 ng/mL for doses < 0.105 ng/mL. Based on 
these results, you concluded that "all reagent pack lot and instrument combinations met the acceptance 
criteria for linearity at the 3 ambient temperature conditions tested and demonstrates linearity across the 
measuring range." We do not concur with your conclusion. Specifically: 

6.a. FDA: Based on your data, the linearity varies depending on the temperature. Specifically: 18°C, the slope of 
your experiments range from 0.8263 to 0.8755, at NLC, the slopes range from 0.9103 to 0.9513 and at 28°C, the 
slopes range from 1.053 to 1.127 demonstrating differences in the performance of this assay depending on the 
temperature. We have serious concerns that you have not resolved the thermal sensitivity issue and the test 
results obtained using your device can differ depending on the ambient temperature (please refer to item 1). 

BEC Response to Question 6.a. 

The temperature dependence ofthe slopes calculated by FDA from the data provided in the linearity studies 
was caused by the non-native composition ofthe sample. The original linearity studies used the same 
antigen as the AccuTnI+3 calibrator, a recombinant troponin I protein which was diluted in synthetic matrix. 
As described in Appendix 2, unlike native troponin analyte, the calibrator is not thermally sensitive. 
Therefore, the application of the thermal algorithm to the calibrator results was imnecessary, and caused the 
temperature dependence ofthe first order linear regression slopes that compared expected to observed 
results. Accordingly, BEC has repeated the linearity study using the appropriate native cardiac troponin I 
analyte and native matrix. See our response to Question 6.c. 
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6.b. FDA: Furthermore, as we discussed under pre-IDE I100255/S002, we are concerned that your acceptance criteria 

are too broad for the intent of this testing. Once you resolve the temperature sensitivity issue, please perform 

new linearity studies. We recommend that you tighten your acceptance criteria based on the medical needs of 

your proposed device. 

BEC Response to Question 6.b. 

See our general discussion of acceptance criteria in our response to Question 1 .b. 

The acceptance criteria for deviation from linearity was based on two times the device imprecision 
(2 x 8% = 16% for high samples or 0.0084 x 2 = 0.0168 ng/mL for low samples). This specification is 
applied to the individual samples in each study and is not an overall estimate of deviation from linearity. 

0 Using the EP6-A "Evaluation ofthe Linearity of Quantitative Measurement Procedures: A Statistical 
Approach: Approved Guideline," the concentrations above LoD where percent difference from linearity 
is measurable are well above the medical decision point (URL) ofthe assay. 

0 Using the 8% expected total imprecision of the assay and assuming this is composed of 6% within- run 
and 5% between-run imprecision [sqrt(6%^2 + 5%^2) ~ 8%] then the 4 replicates measured at each 
concentration would give a standard error ofthe mean estimate of sqrt(6%'̂ 2/4 + 5%''2) = 5.83%. 

0 The difference between two such estimates (e.g., linear vs. quadratic points) would have a 95% 
confidence interval of 5.83% "' sqrt(2) *1.96 , which is approximately 16% 

0 Therefore, with 108 assumed random comparisons (12 studies of 9 sample concentrations each) the 
probability of seeing no comparisons beyond this criteria is 0.95^108 = 0.004. Since no such failing 
comparisons were seen then we are 99.6% certain that the linearity results are within the expected 
variability ofthe assay. 

6.C. FDA: Since we do not know i f a synthetic matrix will mimic the performance o f your device on patient samples, 

we recommend that you perform the studies using intended use patient samples (e.g. l ithium heparin patient 

samples). 

BEC Response to Question 6.c. 

As the Agency requested, BEC has repeated the linearity study in total, using native cardiac troponin I 
analyte and native matrix (lithium heparin plasma). The linearity study was performed to satisfy the 
recommendations of EP6-A with samples spanning the entire assay dynamic range. Four independent 
studies were performed on two reagent lots and two instruments at each of three temperature conditions 
including 18 °C, NLC, and 28 °C. Performance was assessed relative to the following acceptance criteria: 

0 The higher order (2nd or 3rd) term of the polynomial fit should be non-significant (p>0.05). 
0 If significant, the fit ofthe polynomial regression demonstrating significance at each sample must have 

a bias <16% for doses >0.105 ng/mL or <0.0168 ng/mL for doses <0.105 ng/mL in comparison to the 
linear regression fit. 

The results are summarized in Table 6-1, Table 6-2, and Table 6-3 below. All studies at all temperatures 
meet the predefined acceptance criteria for linearity. Linearity results, including higher order fitted 
estimates, linearity plots, and difference tables are provided in Appendix 6. 
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Table 6-1 : Summary of L inear i ty Results at 18 °C 

Instrument # 

500006 

504050 

500006 

504050 

Reagent Lot 

225961 

225961 

225962 

225962 

18 "C Testing 

p-value 
<0.05? 

Yes 

Yes 

Yes 

Yes 

Maximum 
Deviation 

from 
Linearity 

-14% 

-12% 

-11% 

9% 

Pass/Fail 

Pass 

Pass 

Pass 

Pass 

Table 6-2: Summary of L inear i ty Results at N L C 

Instrument # 

500006 

504050 

500006 

504050 

Reagent Lot 

225961 

225961 

225962 

225962 

NLC Testing 

p-value 
<0.05? 

Yes 

Yes 

Yes 

Yes 

Maximum 
Deviation 

from 
Linearity 

-11% 

9% 

-12% 

-14% 

Pass/Fail 

Pass 

Pass 

Pass 

Pass 

Table 6-3: Summary of L inear i ty Results at 28 °C 

Instrument # 

500006 

504050 

500006 

504050 

Reagent Lot 

225961 

225961 

225962 

225962 

28 -C Testing 

p-value 
<0.05? 

Yes 

Yes 

Yes 

Yes 

Maximum 
Deviation 

from 
Linearity 

7% 

7% 

-8% 

4% 

Pass/Fail 

Pass 

Pass 

Pass 

Pass 

Using the updated data, BEC has reproduced a table similar to the one provided b] 
FDA's primary concems over the original linearity results. As seen in Table 6-4 b 
comparing observed and expected results does not show temperature dependence. 

i the Agency to describe 
elow, the linear slope 
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m Table 6-4: Comparison of Slopes (Bias) 

Temp 
18*'C 

is-c 
18''C 
18°C 
NLC 
NLC 
NLC 
NLC 
28°C 
2 8 ^ 
28''C 
2 8 ^ 

Reagent 
225961 
225961 
225962 
225962 
225961 
225961 
225962 
225962 
225961 
225961 
225962 
225962 

Instrument 
500006 
504050 
500006 
504050 
500006 
504050 
500006 
504050 
500006 
504050 
500006 
504050 

Slope 
0.941 
0.950 
0.956 
0.968 
0.961 
0.964 
0.963 
0.950 
0.967 
0.975 
0.960 
0.983 

Intercept 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.001 
0.001 
0.000 
0.000 

Conclusion: All reagent pack lot and instrument combinations met the acceptance criteria for linearity at the 
three ambient temperature conditions tested, showing linearity across the measuring range. The AccuTnI+3 
assay on Access 2 thus demonstrates linearity, independent ofthe ambient temperature. 

When using native troponin antigen and matrix, the temperature dependence ofthe linear slopes noted by 
the Agency in the original Linearity Study is not reproduced. Thus, the results ofthe original Linearity 
Study do not represent a failure ofthe thermal algorithm to appropriately adjust patient sample results across 
the operating temperature range. 

6.d. FDA: Please also address the item listed in I d (instrument temperature set points). 

BEC Response to Question 6.d. 

Please see BEC's response to Question l.d. 
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Quest ion 7: Field Effectiveness Study 

FDA: You performed internal and external "Field Effectiveness" studies to assess the precision o f the AccuTnl 
assay when used with the thermal algorithm on the Access 2 instruments. We have the following concerns 
with your studies: 

7.0. FDA: For the internal study, you used 5 cTnl commercial controls. The ambient temperature of the lab cycled 
(from 18C to 28C) to reflect the worst case thermal profile for Access AccuTnl customers. The acceptance 
criterion is defined as the variance of the thermal-algorithm-adjusted results for each sample on each 
instrument must be less than or equal to the unadjusted results. Precision ofthe thermal algorithm adjusted 
results for the samples on each instrument must be < 8% CVfor concentration > 0.105 ng/mL and <0.0084 
ng/mL standard deviation for concentrations < 0.105 ng/mL. 

7.a.i- FDA: We are concerned that your acceptance criteria for normal troponin values and values around the 
medical decision point may be too broad. We recommend that you tighten these criteria based on the 
medical needs of this assay and also include acceptance criteria for temperature bias. 

Intemal vs. Extemal Field Effectiveness Studies 

The intemal study was designed to evaluate the precision ofthe Access AccuTnH-3 on the Access 2 
Immunoassay Systems under a controlled range of temperature conditions that may occur from time to time 
in the field. 

The extemal study design, in contrast, evaluated the precision of all three AccuTnI+3 reagent lots in 
multiple laboratories over multiple days/mns, in the hands of clinical laboratory technologists. Because the 
extemal laboratories were also performing their routine diagnostic testing with other instmments located in 
the lab, it would have been impractical or inappropriate to require the labs to undergo wide swings in 
ambient temperature. However, study staff at the participating labs monitored and documented the lab 
ambient temperatures, as described in the sections below. 

BEC Response to Question 7.a.i. 

See our general discussion of acceptance criteria in our response to Question 1 .b. 

The acceptance criteria for overall precision for AccuTnI+3 are consistent with the MI guidelines^: CV <8% 
for Tnl concentrations > 0.105 ng/mL; SD < 0.0084 for Tnl concentrations < 0.105 ng/mL 

0 If a positive Tnl result is obtained, serial measurements are recommended, in order to detect a clinically 
significant 20-30% rise and/or fall of Tnl concentrations*. 

0 To detect a Tnl concentration change of 20-30% with 95% probability, the device total imprecision 
(%CV) must be between 5% and 10%''. Therefore, a device with a total imprecision claim of 8% is 
capable of detecting clinically significant changes in Tnl levels. 

0 Using an accepted medical decision point of 0.06 ng/mL (dose at 10% CV for the current AccuTnl 
device), 1 standard deviation (SD) is equal to 0.006 ng/mL. BEC calculated the 95* percentile 
confidence limit, which is 0.0084 ng/mL. 

0 Based on the clinical use ofthe assay as an aid in the diagnosis of myocardial infarction, BEC believes 
that the specifications are appropriate for the intended use ofthe device, are substantially equivalent to 
other Tnl devices, and therefore meet the medical needs ofthe assay. 
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Additional Analysis: 

BEC has performed additional analyses of temperature bias for the samples that were tested in the intemal 
field effectiveness study. These follow-up analyses were similar to those described in our response to 
Question l.b. The analyses are summarized in Table 7-1 below. The data show that the thermal bias 
observed for each instmment, following application ofthe thermal algorithm, is less than a 1% change in 
reported Tnl concentration for every 1 °C change in ambient temperature. A change of less than 1% per 
degree Celsius translates to less than a 10% change over the entire 18 °C - 28 °C temperature range. See our 
response to Question I.e. for more discussion ofthe " 1 % per degree C" criteria. 

Table 7-1: Thermal Bias Before and After Application of the Thermal Algorithm 

Instrument 
500537 
504050 
507295 

Before Algorithm 
Change 
per°C 
-3.25 
-3.73 
-3.16 

% Difference 
28 °C vs. 18 °C 

-32.5 
-37.3 
-31.6 

After Algorithm 
Change 
per°C 
0.95 
0.57 
0.71 

% Difference 
28 °C vs. 18 °C 

9.5 
5.7 
7.1 

7.0./7. FDA: We also recommend that you include several natural patient samples in your f ie ld effectiveness 
studies. 

BEC Response to Question 7.a.ii. 

The Field Effectiveness studies were requested by the Agency, and were specifically designed to provide 
additional confidence that the final AccuTnH-3 product in its entirety—including thermal algorithm, system 
software, assay protocol files, etc.—^performs properly on fielded instmments. The shidy design challenged 
the thermal algorithm imder conditions of broader variability than are typically encountered in the clinical 
laboratory environment, including: 

0 Multiple instmments of varying vintage 
0 Multiple ambient temperatures, constant and dynamic 
0 Multiple reagent lots 
0 Multiple test request scenarios including STAT, panels, reflex, etc. 
0 Multiple test scenarios under random access conditions including other assays 

While natural patient samples or patient sample pools were evaluated wherever feasible, e.g., methods 
comparison, thermal sensitivity, and multi-temperature precision studies, the Intemal Field Effectiveness 
Study for AccuTnI+3 on the Access 2 Immunoassay Systems could not use natural samples. Because it was 
an evaluation of imprecision in the presence of additional variability from several sources expected in the 
field, it required a significant volume of sample in order to complete numerous measurements of the same 
sample over time. 

In this particular study, the volume required for each individual sample was in excess of 50 mL. This large 
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volume precluded the use of individual, natural patient samples containing cardiac troponin, since 
individual, natural patient samples are typically available only in residual quantities of 1 -2 mL each. 

Samples used in the Intemal Field Effectiveness Study were commercial quality controls ("QC") that reflect 
the thermal behavior of natural patient samples and yield results that are predictive of patient sample results. 
We used commercial QC in the Field Effectiveness Study because our customers would typically use these 
controls to assess the assay's performance and to detect any performance issues before testing patient 
specimens. By using commercial QC in our Intemal Field Effectiveness Study, we evaluated the 
performance of the device as our customers would and as it is intended to be used in the field. 

7.b. FDA: For the external study, you used 5 external sites that performed a multi-day precision study on Access 2 
instruments using tri-level commercial quality control samples from 2 sources. Your acceptance criteria is that 
the variance ofthe adjusted results for each sample greater than the 10% CV LoQ acceptance criteria of 0.06 
ng/mL must be less than or equal to the unadjusted results. Precision of the thermal algorithm adjusted results 
for the samples on each instrument must be < 8% CVfor concentration > 0.105 ng/mL and < 0.0084 ng/mL 
standard deviation for concentrations < 0.105 ng/mL. 

7.b.i. FDA: It seems that you did not monitor the temperature changes (if any) that occurred during this 
testing. In order for this field testing to demonstrate that the solution to your thermal sensitivity issue is 
valid, you should make sure that temperature changes (encompassing your ambient temperature claim) 
occur during the course ofthe study and that those temperature changes are documented. 

BEC Response to Question 7.b.i. 

Laboratory ambient temperatures (in °C) were consistently monitored and documented throughout the field 
evaluation testing period at four ofthe five sites. Study site personnel were trained to record maximum and 
minimum temperatures in the testing labs each day that study testing was performed. While Site 5 correctly 
documented minimum daily lab temperatures, they did not always record maximum daily lab temperatures. 
Upon discovery of this deviation, the site was retrained to correctly perform lab temperature monitoring. 
Based on the lab temperature patterns observed at Site 5 during the Field Effectiveness Study and pivotal 
study testing, we concluded that the lab consistently operated within a temperature range of 18 °C and 20 °C 
during External Field Effectiveness Study testing and that all sample test data could be included in the 
analysis. 

A summary of the laboratory temperatures measured during the Extemal Field Effectiveness study is shown 
in Table 7-2 below. Because the study sites were also conducting their routine "production" testing on other 
instruments, they were not asked to purposely alter the laboratory temperature for this study. The ambient 
temperatures that were observed and documented were those that occurred without intervention during the 
course of noimal activity and instmment operation in the laboratories. It is important to note that across 
these five sites, nearly the full range of acceptable ambient operating temperatures was observed. 
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Table 7-2: Temperature Variations at External Field Effectiveness Study Sites 

Testing Site 

1 
2 
3 
4 
5 

Mean Daily 
Temp Change 

0.5 °C 
1.7 °C 
2.6 °C 
1.6 °C 

• H H H B H 

Min Daily Temp 
Change 
0.2 °C 
1°C 

1.7 °C 
0.8 °C 

• •nKHHHHI 

Max Daily 
Temp Change 

0.8 °C 
3°C 

3.5 °C 
3.6 °C 

WSKKSBBSSSSSA 

Min Temp 
(overaH) 
22.0 °C 
21 °C 

23.9 °C 
19.9 °C 
23.5 °C 

Max Temp 
(overall) 
23.6 °C 
24 °C 

27.8 °C 
24.5 °C 
25.2 °C 

7.b.ii. FDA: We are also concerned that your acceptance criteria fo r normal troponin values and values around 

the medical decision point may be too broad. We recommend that you tighten these criteria based on 

the medical needs of this assay and also include acceptance criteria fo r temperature bias. 

BEC Response to Question 7.b.ii. 

See our general discussion of acceptance criteria in our response to Question l.b. 

The acceptance criteria for overall precision for AccuTnI+3 are consistent with the MI guidelines^: CV 
<8% for Tnl concentrations > 0.105 ng/mL; SD <0.0084 for Tnl concentrations < 0.105 ng/mL 

0 If a positive Tnl result is obtained, serial measurements are recommended, in order to detect a clinically 
significant 20-30% rise and/or fall of Tnl concentrations^. 

0 To detect a Tnl concentration change of 20-30% with 95% probability, the device total imprecision 
(%CV) must be between 5% and 10%*'̂ . Therefore, a device with a total imprecision claim of 8% is 
capable of detecting clinically significant changes in Tnl levels. 

0 The 0.0084 SD specification for low samples was derived from the expected variability (95% CI) 
around the current device's 10% LoQ at 0.06 ng/mL. 

0 Based on the clinical use ofthe assay as an aid in the diagnosis of myocardial infarction, BEC believes 
that the specifications are appropriate for the intended use of the device, are substantially equivalent to 
other Tnl devices, and meet the medical needs of this assay. 

7.b.iii. FDA: We also recommend that you include several unmodified natural patient samples in your field 

effectiveness studies. 

BEC Response to Question 7.b.iii. 

Precision studies require a significant voliune of sample in order to complete numerous measurements of the 
same sample over time. For a more complete response, please refer to our response to Section 7.a.ii.above. 
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Question 8: Interference 

FDA: We have the following concerns with your study: 

8.a. FDA: You investigated potential interfering substances at 18°C, 28°C and NLC (21 °C to 25°C) using 2 levels of 
interference added to lithium heparin plasma pools containing <0.01 ng/mL and 0.5 ng/mL troponin samples. 
Non-interference was defined for troponin values > 0.105 ng/mL as a percent change < 10.0%. For normal 
samples, either the test sample must read less than or equal to the established 99th percentile URL (0.02); or, if 
the test samples exceed the established 99th percentile URL, the difference between the test and the control 
sample must be < 0.01 ng/mL. We are concerned that since the lower concentration of troponin tested is below 
your LoQ, your results are difficult to interpret. Specifically, several individual replicates in the studies have 
higher troponin values than other replicates (which tend to have troponin values between 0 and 0.01 ng/mL). 
The following table lists the individual replicates: 

Compound 

CTS Auto-gloss 
Triglyceride Intralipid 
Hemoglobin 
Trimethoprim 
Phenytoin 

Acetaminophen 
Simvastatin 
Cinnarlzine 
Heparin-Sodium 
Human serum albumin 

Temperature 

NLC 
NLC 
NLC 
NLC 
NLC 
NLC 
NLC 
2 8 ^ 
28''C 
zs-c 
28°C 

28°C 

Treatment 
Group 
CLS 
CLP 
TLP 
CLP 
TLP 
TLP 
CLS 
TLS 
CLS 
CLP 
CLP 

CLP 

Replicate 

10 
1 
7 
10 
5 
8 
7 
9 and 10 
7 
4 
4 

5 and 8 

Troponin result 
ng/mL 
0.0249 
0.1633 
0.0253 
0.0260 
0.8676 
0.0436 
0.0670 
0.035 
0.028 
0.051 
0.023 

0.022 

Furthermore, our review of your data indicates that phenytoin at 10 mg/dL at NLC significantly interfered with 
the performance of your assay since the mean ofthe treated group is 0.0915 (above the 99th percentile URL) 
and the untreated samples have a mean ofO. We recommend that you perform additional interference studies 
with allow troponin sample that is closer to the cut-off of your assay and above your LoQ in order to substantiate 
your interference claims. 

BEC Response to Question 8.a. 

The Agency stated that the negative/normal results are difficult to interpret and recommended an altemate 
testing concentration. Therefore, per the FDA recommendation, BEC conducted additional studies on all of 
the interferents at a Tnl concentration close to the cutoff of the assay and above the LoQ ofthe assay. Since 
the original interference studies did not indicate any temperature impact on interference testing, the repeated 
testing was performed at normal laboratory conditions only. The following criterion was determined for this 
level of analyte prior to testing: 

0 The change must be < 0.0084 ng/mL fi-om diluent control for samples containing analyte at 
doses < 0.105 ng/mL). 

These results are presented in Table 8-1 and Table 8-2 below, and all meet the acceptance criteria. 
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Table 8-1: Additional interfering substance testing at ~0.05 ng/raL Tnl 

Substance Added 

Acetaminophen 

Acetylsalicylic Acid 

Allopurinol 

Ambroxol 

Ampicillin 

Ascorbic Acid 

Atenolol 

Bilirubin (conj.) 

Bilirubin (unconj.) 

Biotin 

Caffeine 

Captopril 

Cinnarizine 

Cocaine 

CTS-Autogloss 

Diclofenac 

Digoxin 

Dopamine 

Erythromycin 

Concentration 
Added 

3 mg/dL 
20 mg/dL 
50 mg/dL 
65 mg/dL 
2 mg/dL 
40 mg/dL 
8.6 mg/dL 
40 mg/dL 
1.8 mg/dL 
5 mg/dL 
4 mg/dL 
6 mg/dL 

0.2 mg/dL 
1 mg/dL 
5 mg/dL 

40 mg/dL 
4 mg/dL 
40 mg/dL 
10 ng/mL 

290 ng/mL 
2 mg/dL 
10 mg/dL 
0.5 mg/dL 
5 mg/dL 

4.8 mg/dL 
40 mg/dL 
1 mg/dL 
2 mg/dL 

1:1000 dilution 
1:100 dilution 

2 mg/dL 
5 mg/dL 
2 ng/mL 

200 ng/mL 
30 mg/dL 
65 mg/dL 
2 mg/dL 
20 mg/dL 

Difference 
Tnl Cone. 

~0.05ng/mL 

0.0003 
-0.0001 
0.0011 
-0.0007 
-0.0002 
0.0014 
-0.0004 
-0.0008 
-0.0003 
-0.0013 
-0.0001 
-0.0018 
-0.0008 
0.0002 
-0.0005 
-0.0002 
-0.0026 
-0.0036 
0.0007 
0.0012 
-0.0007 
0.0004 
-0.0009 
-0.0003 
-0.0022 
-0.0014 
0.0006 
-0.0006 
-0.0013 
-0.0012 
0.0008 
0.0010 
0.0004 
-0.0005 
0.0045 
0.0069 
-0.0007 
0.0015 
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Table 8-2: Additional interfering substance testing at -0.05 ng/mL 

Substance Added 

Fibrinogen 

Furosemide 

Hemoglobin 

Human Serum Albumin 

Ibuprofen 

Low MW Heparin 

Methyldopa 

Nifedipine 

Nitrofiirantoin 

Nystatin 

Oxytetracycline' 

Phenytoin 

Propranolol 

Quinidine 

Simvastatin 

Theophylline 

Triglycerides 

Trimethoprim 

Verapamil 

Warfarin 

Concentration 
Added 

100 mg/dL 
1000 mg/dL 

3 mg/dL 

40 mg/dL 

2 mg/mL 

5 mg/mL 

5000 mg/dL 
6000 mg/dL 

40 mg/dL 

50 mg/dL 
8U/mL 

28.8 U/mL 

0.75 mg/dL 
2.5 mg/dL 

20 ug/dL 

60 Ug/dL 

0.2 mg/dL 
6.4 mg/dL 
0.7 mg/dL 

2.15 mg/dL 
0.5 mg/dL 

24 mg/dL 
5 mg/dL 
10 mg/dL 

1 ug/mL 
500 Ug/mL 

0.6 mg/dL 
2 mg/dL 

4 Ug/mL 
200 ug/ml 

2 mg/dL 
25 mg/dl 

1000 mg/dL 
3000 mg/dL 

1.8 mg/dL 
7.5 mg/dL 

0.1 mg/dL 
16 mg/dL 

3 Ug/mL 
30 Ug/mL 

Difference 
Tnl Cone. 

~0.05ng/mL 

0.0011 
-0.0029 

-0.0011 
-0.0004 

-0.0040 

-0.0048 

-0.0019 

-0.0039 

0.0008 

0.0006 
-0.0003 

0.0015 

-0.0011 
-0.0006 

0.0000 

-0.0019 

-0.0009 

0.0019 

-0.0011 
-0.0009 

-0.0008 

0.0019 
-0.0005 

-0.0001 
-0.0012 
-0.0010 

-0.0002 

-0.0001 

-0.0016 
0.0024 

-0.0005 

-0.0017 

-0.0011 
0.0000 

0.0000 
0.0002 

-0.0012 

-0.0004 

-0.0006 

0.0011 

Tnl (cont.) 
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8.b. FDA: We are also concerned that the acceptance criteria fo r the normal samples are too broad (according to our 
understanding, the allowable difference can be up to 50%). You should tighten your criteria when evaluating 
your new studies based on the medical needs of your assay. 

BEC Response to Quesfion 8.b. 

See our general discussion of acceptance criteria in our response to Question 1 .b. 

The acceptance criteria for normal samples were developed based on the clinical utility ofthe assay as an 
aid in the diagnosis of AMI. As long as a sample is below the cutoff (0.02 ng/mL), it is considered to be 
within the normal range ofthe assay. Due to higher imprecision at very low Tnl concentrations, we 
established our acceptance criteria for normal samples based on whether or not the interferent caused the 
result to cross the cutoff, rather than on a percentage change. It is not appropriate to use percentages to 
calculate dose shifts in this low concentration range, since a high percent shif̂  would not indicate a high 
shift in dose (i.e., at a dose of 0.01 ng/mL, a 100% shift in dose would yield 0.02 ng/mL, which is still 
within the normal range). This is the same reason why BEC uses standard deviations instead of percent CVs 
at low doses. ! 

However, since FDA indicated that the negative/normal results are difficult to interpret, BEC conducted 
additional studies on all ofthe interferents at a Tnl concentration close to the cutoff of the assay and above 
the LoQ ofthe assay at -0.05 ng/mL. Please refer to our response to Question 8.a. above. 

8.C. FDA: Furthermore, we are concerned that your sodium hepann interference claim could be misinterpreted by 

the end users as an anticoagulant claim. Since interference studies are not sufficient to claim a specific 

anticoagulant, we recommend that you remove sodium heparin f rom your interference claim. 

BEC Response to Question 8.c. 

Sodium heparin was tested as a potential interferent since this substance was included in the original 
AccuTnl Instmctions for Use. BEC recognizes that interfering substance testing alone is not sufficient to 
claim a specific anticoagulant. In order to avoid any potential confusion, this substance will be removed 
from the Analytical Specificity/Interferences claims section of the Instmctions for Use. 

8.d. FDA: We recommend that you test a higher concentration of triglycerides. Your predicate device tested 1000 

mg/dL triglycerides vvhile you tested 500 mg/dL. Please provide data evaluating at least 1000 mg/dL 

triglycerides on the performance of your device. 

BEC Response to Question 8.d. 

BEC has tested triglyceride at 1000 mg/dL (to be in alignment with the predicate device) and 3000 mg/dL 
(to be in compliance with EP7-A2's "Interference Testing in Clinical Chemistry; Approved Guideline-
Second Addition" recommended upper level of reference interval). These data are summarized below in 
Table 8-3. 
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Table 8-3: Triglyceride Testing at Higher Concentrations 

Substance Added 

Triglycerides ; 

Concentration 
Added 

1000 mg/dL 
3000 mg/dL 

Observed (ng/mL) 
Tnl Cone. 1 

18 °C 
0.00 
0.00 

NLC 
0.00 
0.00 

28 "C 
0.00 
0.00 

% Interference 
Tnl Cone. 2 

18 °C 
-1.6 
-8.1 

NLC 
-0.3 
0.0 

28 °C 
-0.3 
2.8 

In addition, triglycerides were retested using a Tnl sample at 0.05 ng/mL. This data is included in the 
additional interfering substance testing in Table 8-3 above and did not show any interference. In summary, 
these data show that triglycerides at these higher concentrations do not interfere in the AccuTnl+3 assay. 

8.e. FDA: Please provide the rationale fo r the concentrations you tested fo r ambroxol, biotin, cinnarizine, cocaine, 
f ibnnogen. Low M W heparin, nystatin, oxytetracycline, and simvastatin (i.e. are these therapeutic/endogenous 
or elevated or toxic?). Please see section 5.5 "Interferent Test Concentrations" in "Interference Testing in 
Clinical Chemistry; Approved Guideline - Second Edition" fo r recommendations on appropriate test 
concentrations. If necessary, please provide data f rom testing at additional concentrations of these potential 
interfering compounds. 

BEC Response to Question 8.e. 

BEC developed the rationale for determining appropriate test concentrations for interfering substances using 
Section 5.5 of CLSI guideline EP7-A2, and information from the IFU ofthe predicate device: 

Interferents were tested at two concentrations (low and high level). 

Low level: BEC used a concentration of potential interferent within the reference interval (upper level) or 
within therapeutic concentration range (upper level), when evaluating drugs. This concentration was taken 
from: 

0 EP7-A2, when available 
0 The concentration stated in the predicate insert, if lower than the test concentration recommended in 

EP7-A2 I 
0 When different reference ranges were available, the highest dose specified was used. 

High Level: BEC used the higher concentration of 

0 The test concentration recommended in EP7-A2, when available 
0 The concentration used by the predicate insert 

For substances not referenced in EP7-A2, nor in the predicate's package insert, the low concentration tested 
was the upper level of therapeutic concentration range seen in the blood; the high concentration tested was 
greater than three times the upper level of therapeutic range. These therapeutic ranges were determined 
primarily using the Physician's Desk Reference (PDR), or other sources as appropriate. The rationales for 
the concentrations for specific substances called out in the Letter (ambroxol, cinnarizine, cocaine, 
fibrinogen, low MW heparin, nystatin, oxytetracycline, and simvastatin) are outlined in Table 8-4, below. 
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Table 8-4: Rationales for Interferent Concentration Selection 

Interferent 

Ambroxol 

Cinnarizine 

Cocaine 

Fibrinogen 

LowMW 
Heparin^ 

Nystatin 

Oxytetracycline 

Simvastatin 

Low ' 
Concentration 

8.6 mg/dL 

I 

1 

4.8 mg/dL 

1 

1 mg/dL, 

100 mg/dL 

0.5 mg/dL 

0.7 mg/dL 

0.5 mg/dL 

0.4 mg/dL 

Low Concentration 
Rationale 
Ambroxol low level 
concentration was 
calculated using 90 mg, the 
recommended daily dose, 
with 100% absolute 
bioavailability for an 
average 75 kg male (5.25L 
of blood). 
Cinnarizine low level 
concentration was 
calculated using 50 mg, the 
upper level ofthe 
recommended dose range, 
with 100% absolute 
bioavailability for an 
average 75 kg male (5.25L 
of blood). 

Predicate Insert 

RxList' five times the 
upper level of reference 
interval 
PDR upper level single IV 
bolus of 30 mg. 

Predicate Insert 

Predicate Insert 

PDR upper level of 
therapeutic range 

High 
Concentration 

40 mg/dL 

40 mg/dL 

2 mg/dL 

1000 mg/dL 

7.1 mg/dL 

2.15 mg/dL 

24 mg/dL 

2 mg/dL 

High Concentration 
rationale 

Predicate Insert 

Predicate Insert 

American Society of Health-
System Pharmacists (AHFS) 
5 times the upper level of 
therapeutic range 

Predicate Insert 

PDR five times the upper 
level of therapeutic range 
PDR five times the upper 
level of therapeutic range 
American Society of Health-
System Pharmacists (AHFS) 
five times the upper level of 
therapeutic range 
PDR five times the upper 
level of therapeutic range 

' Online database (www.rxlist.com). RiaSTAP was the drug used to determine fibrinogen interferent test 
concentrations. 

^ Low molecular weight heparin is listed in the PDR as Enoxaparin sodium. Interferent test concentrations were 
determined using treatment of acute ST segment elevation myocardial infarction. 
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8.f. FDA: Please explain what CTS Auto-gloss is and why you evaluated this compound as a potential interferent. 

BEC Response to Question 8.f 

CTS-Autogloss is a lubricant used by BEC for the blades and/or piercing probes that are used in some of 
BECs closed tube sampling aliquoters. CTS-Autogloss is tested to ensure that this lubricant does not 
interfere in the assay. This is not a common substance that customers would encounter, nor will this 
substance appear as a tested interferent in the IFU. 

8.g. FDA: Please also address the item listed in I d (instrument temperature set points). 

BEC Response to Question 8.g. 

Please see BEC's response to Question 1 .d. 
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Quest ion 9: Cross react iv i ty 

FDA: You investigated potential cross reactivity at 18°C, 28°C and NLC (21°C to 25°C). Potential cross-reactive 
substances were added to plasma pools at 2 concentrations of cTnl (< 0.01 ng/mL and approximately 0.5 
ng/mL troponin). For each possible cross-reactant tested, the troponin I concentration (ng/mL) obtained for 
the spiked sample was compared to the troponin I concentration obtained with the control sample and applied 
to the following formula: % cross reactivity = [(mean dose of spiked - mean dose of control)/amount of cross 
reactant spiked] X 100. You concluded that all percent cross reactivity Is less than 1.00%. We are not sure we 
understand your study and conclusions. Specifically, CKMB and recombinant human troponin T seems to have 
significantly cross reacted with the assay (please see the table summarizing our review of your data): 

Compound 

CKMB 

Recombinant human 
troponin T 

Concentration 
tested 
1000 mg/dL 

1000 mg/dL 

Temperature 

18°C 

NLC 

28°C 

18°C 
NLC 
28°C 

Mean of 
control 
0.001 
0.673 
0 
0.654 
0 
0.657 
0.008 
0.002 
0.002 

Mean of 
treated 
1.044 
1.805 
0.704 
1.411 
0.583 
1.292 
0.128 
0.136 
0.133 

9.a. FDA: While we understand that you evaluated very high concentrations of these compounds, the data provided 
do not substantiate your claim that the compounds you evaluated did not cross react with the assay. Therefore, 
please provide additional cross reactivity studies identifying the lowest level of each compound that did not 
cross-react with the performance of your assay. We recommend that you perform your new studies with a low 
troponin sample that is closer to the cut-off of your assay and above your LoQ in order to substantiate your 
cross reactivity claims. 

BEC Response to Question 9.a. 

Upon investigation, BEC determined that the CKMB used to perform the cross-reactivity testing for the 
Submission was from a purified human heart source. Therefore, BEC cannot discount the possibility that 
material from this source was contaminated with a small amount of Tnl. To evaluate this, BEC re-tested 
CKMB cross-reactivity using a recombinant CKMB source. 

Testing was performed at two Tnl analyte concentrations (normal < 0.02 ng/mL, and approximately 
0.5 ng/mL), at 1000 ng/mL CKMB, at three test temperatiires (18 °C, NLC, and 28 °C). The CKMB data 
are summarized in Table 9-1 below and demonstrate acceptable cross-reactivity. 
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Table 9-1: Cross-reactivity Testing Results for Recombinant CKMB at 1000 ng/mL 

•HMBBi 

Temp °C 

18 °C 
NLC 
28 °C 

cTnl Concentration Normal 

cTnl Control 
Mean, ng/mL 

0.001 
0.001 
0.001 

cTnl Test 
Mean, 
ng/mL 
0.001 
0.001 
0.000 

% Cross-
reactivity 

0.000% 
0.000% 
0.000% 

cTnl Concentration -0.5 ng/mL 

cTnl Control 
Mean, ng/mL 

0.558 
0.573 
0.540 

cTnl Test 
Mean, 
ng/mL 
0.564 
0.564 
0.532 

% Cross-
reactivity 

0.001% 
-0.001% 
-0.001% 

Conclusion: CKMB does not cross-react in the AccuTnI+3 assay, and the elevated results presented in the 
original Submission were likely a result of contamination ofthe CKMB material with Tnl. No changes are 
proposed for the product IFU. 

Since EP7-A2 recommends that cross-reactivity of an interferent be tested both in the absence (normal 
sample) and in the presence (~0.5 ng/mL sample) of analyte, BEC did not perform additional testing using a 
troponin sample closer to the cutoff and above LoQ as performed for interferents. Additional data is found 
in the TnT cross-reactivity data in Table 9-2, below, where equivalent absolute dose shifts (and therefore 
cross-reactivity results) are observed for both the normal and positive samples. 

BEC repeated the TnT cross-reactivity testing as requested by FDA in the absence (normal sample) and in 
the presence (0.5 ng/mL) of Tnl analyte, at normal laboratory conditions. A dilution series was tested at the 
following TnT concentrations: 1000, 500, 250, 100, and 50 ng/mL to identify the lowest concentration level 
that did not cross-react with the assay. The data are summarized in Table 9-2 below. 

Table 9-2: TnT Cross-reactivity Testing Results 

9BHHBI 
TnT Concentration, 

ng/mL 

1000 ng/mL 
500 ng/mL 
250 ng/mL 
100 ng/mL 
50 ng/mL 
0 ng/mL 

Tnl Concentration Normal 

cTnl Mean 
Dose, ng/mL 

0.184 
0.085 
0.001 
0.000 
0.000 
0.001 

% Cross-
reactivity 

0.018% 
0.017% 
0.000% 
0.000% 
-0.001% 

N/A 

Tnl Concentration ~0.5ng/mL 

cTnl Mean 
Dose, ng/mL 

0.734 
0.655 
0.574 
0.573 
0.560 
0.566 

% Cross-
reactivity 

0.017% 
0.018% 
0.003% 
0.007% 
-0.013% 

N/A 

Conclusion: While all conditions met the acceptance criteria of percent cross-reactivity less than or equal to 
1.00%, there is a dose shift observed when TnT concentrations at or above 500 ng/mL are tested. Therefore, 
BEC has revised the product IFU to state that no significant cross-reactivity was observed at < 250 ng/mL 
for TnT. 
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9.b. FDA: Please also address the item listed in I d (instrument temperature set points). 

BEC Response to Question 9.b. 

Please see BEC's response to Question l.d. 
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Quest ion 10: Precision: 

FDA: The precision of the AccuTnl assay was assessed through a series of studies. The first studies are 
standardized total precision studies peri^ormed at 18 °C, 28 °C and NLC (21 °C to 25 °C). The standardized 
studies at 18 °C and 28 °C were performed internally while the NLC study was performed externally. One 
instrument and 1 reagent lot was used per study. A single calibration curve was generated at each 
temperature for each study. A multi-temperature study was also conducted over 14 days, 48 runs at 18 °C, 
20 °C, 22 °C, 24 °C, 26 °C and 28 °C (± 2 °C for each temperature setting). One reagent lot and 1 instrument 
were used for this study. A single calibration curve was generated at 24 °C ± 2 °C. The standardized studies 
and the multi-temperature study both used 3 commercial controls, 1 recombinant cTnl-spiked lithium heparin 
plasma sample and 1 pooled lithium heparin plasma sample. We are concerned that your precision studies 
may underestimate the imprecision of your assay. Specifically, the multi-temperature study used only 1 
instrument and 1 reagent lot. 

lO.a. FDA: Meanwhile, the standardized study design does not reflect the intended use of this device since the 
calibration strategy does not reflect the labeled instructions for the assay (see l b for additional discussion). We 
recommend that you repeat your precision studies to closely reflect how the end user will utilize this device. 

lO.b. FDA: We recommend that you include multiple reagent lots, multiple instruments and multiple temperatures 
closely following the labeled instructions of your assay. 

BEC Response to Question lO.a. and Question lO.b. 

Two reagent lots and two Access 2 instmments were utilized for the standardized precision studies. While 
concem was expressed around calibration strategy for the standardized studies, the CLSI EP5-A2 guideline 
was followed for each of these individual studies. Furthermore, the temperature at which calibration is 
performed is not a significant contributor to assay imprecision since the AccuTnI+3 calibrator material 
demonstrates a distinct thermal behavior from patient samples on Access 2. The thermal algorithm is 
designed to compensate for thermal sensitivity of patient samples. Therefore, the calibration strategy that 
we used is appropriate for the standardized studies and does not underestimate the imprecision ofthe assay. 
For more information on calibration strategies with respect to temperature, see our response to Question 1 .b. 

While a single reagent lot and instmment were used for the multi-temperature precision study, other studies 
measured the imprecision ofthe device across multiple temperatures and utilized additional reagent lots and 
instruments. These studies included the intemal field effectiveness and the multi-temperature LoQ studies. 
In total, these multi-temperature precision studies encompassed three unique reagent lots and five unique 
instmments. In all cases, specifications for imprecision were met. 

To address the concems of the Agency, BEC conducted new multi-temperature precision studies on two 
Access 2 instmments and two reagent lots that were distinct from those ofthe original multi-temperature 
precision study. A total of 48 mns were conducted at 18 °C, 20 °C, 22 °C, 24 °C, 26 °C and 28 °C (8 runs 
at each temperature). The sample set for these new studies included three low-level, natural patient samples. 
Further, the results were calculated from three different calibration curves, one performed at each of three 
temperatures (18 °C, 24 °C, and 28 °C). This additional calibration evaluation was performed in order to 
demonstrate that the temperature at which the calibration is performed does not change the sample 
concentration, or the imprecision estimate for the assay. The results of these studies are shown below in 
Table 10-1 and Table 10-2. 
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Table 10-1 : Instrument #1 - Results of New Multi-temperature Precision Studies 
Instrument #1, Lot 
#1 

Sample 

Prl 

Pr2 

Pr3 . 

n 

96 

96 

96 

18 °C Calibration Curve 
Mean, 
ng/mL 

0.042 

0.433 

1.014 • 

Total 
SD 

0.0023 

0.0160 

0.0269 

Total 
CV 

5% 

4% 

3% 

24 "C Calibration Curve 
Mean, 
ng/mL 

0.039 

0.435 

1.017 

Total 
SD 

0.0023 

0.0161 

0.0270 

Total 
CV 

6% 

4% 

3% 

28 °C Calibration Curve 
Mean, 
ng/mL 

0.039 

0.435 

1.014 

Total 
SD 

0.0023 

0.0157 

0.0265 

Total 
CV 

6% 

4% 

3% 

Table 10-2: Instrument #2 - Results of New Multi-temperature Precision Studies 
Instrument #2, Lot 
#2 

Sample 

Prl 

Pr2 

Pr3 

n 

96 

96 

96 

18 °C Calibration Curve 
Mean, 
ng/mL 

0.044 

0.427 

1.002 

Total 
SD 

0.0023 

0.0212 

0.0467 

Total 
CV 

5% 

5% 

5% 

24 °C Calibration Curve 
Mean, 
ng/mL 

0.039 

0.412 

0.978 

Total 
SD 

0.0022 

0.0212 

0.0469 

Total 
CV 

6% 

5% 

5% 

28 °C Calibration Curve 
Mean, 
ng/mL 

0.040 

0.428 

1.021 

Total 
SD 

0.0023 

0.0221 

0.0497 

Total 
CV 

6% 

5% 

5% 

Conclusion: All acceptance criteria were met for all samples at each calibration condition (for doses > 0.105 
ng/mL, %CV < 8%; for doses < 0.105 ng/mL, SD < 0.0084 ng/mL). Further, imprecision was not impacted 
by the calibration temperature, and no concentration bias was observed across the three calibration 
conditions, reagent lots, or instruments. 

Additional analysis: 

To further demonstrate the effectiveness ofthe algorithm, the imprecision for each ofthe three samples run 
in the multi-temperature study above was also calculated without the algorithm applied (before algorithm), 
and the results compared to those with the algorithm applied (after algorithm). Since calibration 
temperature does not impact imprecision measurements, as illustrated in the tables above, the 24 °C 
calibration curve was selected to calculate the imprecision measurements. The results of these calculations 
are shown below in Table 10-3 and Table 10-4. 

Table 10-3: Instrument #1 - Assay Imprecision Before and After Application of the Thermal Algorithm 

Instrument #1, Lot #1 

Sample 

Prl 
Pr2 

Pr3 

n 

96 

96 

96 

Before Al 

Mean, 
ng/mL 

0.036 
0.436 

1.017 

Within 
RunCV 

6% 

2% 

2% 

Eorithm 

Between 
RunCV 

19% 
15% 

13% 

Total 
CV 

20% 

15% 

14% 

After Algorithm 

Mean, 
ng/mL 

0.039 
0.435 

1.017 

Within 
RunCV 

5% 
2% 

2% 

Between 
RunCV 

4% 

3% 

2% 

Total 
CV 

6% 
4% 

3% 
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Table 10-4: Instrument #2 - Assay Imprecision Before and After Application of the Thermal Algorithm 

Instrument #2, Lot #2 

Sample 

Prl 

Pr2 

Pr3 

n 

96 

96 

96 

Before Algorithm 

Mean, 
ng/mL 

0.036 

0.419 

0.992 

Within 
RunCV 

4% 

3% 

3% 

Between 
RunCV 

19% 

15% 

14% 

Total 
CV 

19% 

16% 

14% 

After Algorithm 

Mean, 
ng/mL 

0.039 

0.412 

0.978 

Within 
RunCV 

4% 

3% 

3% 

Between 
RunCV 

5% 

4% 

4% 

Total 
CV 

6% 

5% 

5% 

Conclusion: The algorithm provides a substantial improvement in imprecision when a study is executed across 
multiple temperatures. Specifically, the improvement in the "Between Run" component of imprecision (which 
is synonymous with "Between Temperature" imprecision based on the study design) demonstrates the 
effectiveness ofthe algorithm. 

lO.c. FDA: You should also include a natural (unmodified) low-level patient sample with troponin values close to your 
cut-offs in order to determine the imprecision of your device on natural patient samples at the medical decision 
points. 

BEC Response to Question lO.c. 

Natural, low-level patient samples with troponin I values close to the cut-offs were used for all LoQ studies. 
While the LoQ study provides a robust estimate of imprecision, BEC also recognizes that the study design is 
distinct from EP5-A2. 

To address the concems ofthe Agency, two additional multi-temperature precision studies were performed 
to evaluate the precision of low-level, natural patient samples. See data in our response to Question 10.a. 
and lO.b., above. 

lO.d. FDA: Please also address the issue identified in I d (instrument temperature set points). 

BEC Response to Question lO.d. 

Please see BEC's response to Question l.d. 
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Question 11: HAMA/Heterophile antibody interference studies: 

FDA: You performed testing using a control reagent pack with the conjugate formulation containing blockers 
and a test reagent pack where the formulation did not contain blockers using 45 suspected HAMA or 
heterophile samples. The relative light unit output and doses were compared for the suspected 
HAMA/heterophile interferent samples from both the test and control pack. Your acceptance criterion is 
defined as "this study Is intended to characterize blocker effectiveness." You conclude that all samples with 
insignificant, moderate and high reactivity were effectively suppressed by the blocking agents. We are not 
sure we understand your study. Specifically, you do not seem to have a predetermined performance goal to 
define no interference. Therefore, please provide a summary table ofthe doses obtained with the control and 
test reagents. Please also clearly define the performance goal that you pre-defined as demonstrating no 
interference from HAMA/heterophile antibodies and provide evidence that you have met your pre-determined 
performance goals. 

BEC Response to Question 11. 

Heterophile, including human-anti-mouse antibody (HAMA), interference in immunoassay systems is a 
known limitation of antibody-based technology. The blockers utilized in the AccuTnI+3 assay have been 
formulated to be effective against known heterophilic interference. Despite the presence of blockers, the 
possibility exists that interfering antibodies in an individual patient may cause erroneously elevated results. 
Therefore, a waming, consistent with the standard approach in the IVD industry for HAMA/heterophile 
labeling, is included in the Limitations ofthe Procedure section ofthe Instmctions for Use: 

"For assays employing antibodies, the possibility exists for interference by heterophile antibodies in the 
patient sample. Patients who have been regularly exposed to animals or have received immunotherapy 
or diagnostic procedures utilizing immunoglobulins or immunoglobulin fragments may produce 
antibodies, e.g. HAMA, that interfere with immunoassays. Additionally, other heterophile antibodies 
such as human anti-goat antibodies may be present inpatient samples. Such interfering antibodies may 
cause erroneous results. Carefully evaluate the results of patients suspected of having these 
antibodies." 

The predetermined qualitative performance goal was to "characterize blocker effectiveness". BEC did not 
have a predetermined "quantitative" performance goal for heterophile interference. Because the heterophile 
interference is very formulation-specific, patient samples containing known interferents for one assay or 
assay formulation may not interfere in another assay or assay formulation. Therefore, acquiring and using 
an uncharacterized panel of interfering samples with a quantitative specification of "less than a certain 
fi-equency of interference" would not be informative. The input specification to "characterize blocker 
effectiveness" was intended to address the specific study design, where a panel of suspected interfering 
samples is tested with and without the assay's blockers present in the reaction. For the AccuTnI+3 assay, 
the expectation (and its only specification) is that specimens containing heterophile interferents and tested 
with the AccuTnI+3 formulation without blockers will demonstrate interference (erroneously elevated 
signal), while the same specimens tested with an assay formulation with blockers will demonstrate reduced 
interference (reduced signal). 

Table 11-1 below shows the results for each sample. In the chart, "Control" indicates results with blockers 
present, and "Test" indicates results with blockers removed from the reagent pack components. 
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Table 11-1: Results of Heterophile Testing in AccuTnI+3, With and Without Blockers 

Samples 

VF-05589 
N36653 

S09499#46 
N36665 
N36694 
S09637 

S09978 #92 
S11621 

CPI9SEP88 
LPS6424 11/12/02 

VF-06935 
N28755 
N31446 
S09842 

FG79842 
N28755 
SF04393 
S11589 
86402 

N44314 
AD 1-91-89 

N36688 

S11618#5I 
19843 

LP86450 
VF-06274 
SF-02855 
LP77328 

19857 
VF-06347 
VF-07517 

580827-0333 
19848 
19862 
19860 
19865 

S09743 #34 
19861 
I9S47 
19850 

S09860 #64 
RF 17126609 

LP86256 11/7/02 
19859 

N4I527 

Control 
Mean RLU 

443051 
40673 
13603 
13190 
13800 
12716 
15742 
13550 
20958 
13791 
12538 
13066 
13483 
13684 
13892 
14141 
13623 
13985 
13272 
13084 
13985 
13764 

13246 
13080 
15926 
13774 
13760 
13082 
12638 

215728 
16549 
13175 
12894 
13324 
12264 
12134 
12352 
12457 
12579 
18842 
13352 
14527 
13152 
12881 
13298 

Control 

Dose (ng/mL) 

1.48 
0.10 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.73 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.01 
0.00 
0.00 
0.00 

Test 
Mean RLU 

445673 
40934 
14119 
13899 
14737 
13650 
16910 
14586 
22569 
15238 
14028 
14645 
15114 
15401 
15642 
15944 
15520 
15998 
15338 
15122 
16288 
16117 

15593 
15715 
19486 
17060 
17374 
17291 
17399 

297829 
22962 
18665 
18916 
25496 
23849 
25485 
26747 
26991 
40821 
85239 
63568 
106366 
127634 
142935 
152401 

Test 

Dose (ng/mL) 

1.39 
0.10 
0.00 
0.00 
0.01 
0.00 
0.02 
0.00 
0.04 
0.01 
0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.03 
0.02 
0.02 
0.02 
0.02 
0.96 
0.04 
0.02 
0.03 
0.05 
0.04 
0.05 
0.05 
0.05 
0.10 
0.25 
0.18 
0.32 
0.40 
0.44 
0.47 

RLU Control vs. 
Test % Difference 

-0.6% 
-0.6% 
-3.8% 
-5.4% 

-6.8% 
-7.3% 
-7.4% 

-7.6% 
-7.7% 

-10.5% 
-11.9% 
-12.1% 
-12.1% 
-12.5% 
-12.6% 
-12.8% 
-13.9% 
-14.4% 
-15.6% 
-15.6% 
-16.5% 
-17.1% 
-17.7% 
-20.1% 
-22.4% 
-23.9% 
-26.3% 
-32.2% 
-37.7% 

-38.1% 
-38.7% 
-11.7% 
-46.7% 

-91.4% 
-94.5% 
-110.0% 
-116.5% 
-116.7% 
-224.5% 
-352.4% 
-376.1% 
-632.2% 
-870.5% 

-1009.6% 
-10460% 

As described in the Submission, 12 ofthe 45 heterophile samples tested demonstrated significant 
interference without blockers, with >100% reduction in signal (relative light units, or "RLU"), 15 of 45 
demonstrated moderate interference (15 - 50% reduction in signal), and despite their categorization as 
"known heterophile samples," 18 of 45 demonstrated minimal interference (< 15% signal reduction). 

Since the cardiac status ofthe subjects who provided the samples is unknown, we are unable to directly link 
disease state with sample Tnl values. However, one would expect the blockers to effectively reduce any 
interference to less than the 99th percentile URL (0.02 ng/mL) in samples from normal subjects. Twenty 
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samples (indicated in the table in red) went from above the cutoff (> 0.02 ng/mL) to below the cutoff 
(< 0.02 ng/mL) with addition of blockers, demonstrating blocker effectiveness. An additional 20 samples 
(indicated in the table in blue) were negative for troponin (< 0.02 ng/mL) both with and without blockers, 
indicating that any interference these samples may have exerted in conjunction with the AccuTnI+3 assay or 
its blockers did not result in signal elevation. Of the remaining 5 samples (indicated in the table in black), 
two were positive for troponin (> 0.02 ng/mL), and the blockers showed no reduction in signal, indicating 
that these samples did not contain interferents for the AccuTnI+3 assay; the other three samples showed a 
signal decrease with the blockers but remained above the cutoff, indicating that both troponin and interferent 
were present. 

Based on these data, BEC concluded that the blocker formula used in the AccuTnI+3 reagent formulation is 
effective in reducing or eliminating the effects of interferents that could lead to false positive results. 
However, the cautionary statement regarding HAMA/heterophile interference will remain in the Limitations 
for Use section of the device IFU. 
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Question 12: Analytical Matrix Comparison Studies 

12.a. FDA: Please explain what features o f the data led you to choose Passing-Bablok as opposed to, fo r example, 

Deming regression. How does the imprecision differ between the 2 matrices? 

BEC Response to Question 12.a. 

The Passing-Bablok method provides a robust slope estimate that is not skewed by a small number of 
influential data points. The typical distribution of Tnl concentrations is highly skewed toward low 
concentrations, making the less fi-equent high concentration samples overly influential in a Deming 
regression. Therefore, in our original analysis, the acceptance criteria as stated in our Design Input 
Dociunent were based on the Passing-Bablok slope (Passing-Bablok slope = 1.00 ± 0.10). Therefore, no 
altemative analyses were performed on the data included with the Submission. 

Estimates of imprecision between the two sample types (lithium heparin plasma and semm) had not been 
previously calculated. BEC calculated individual sample imprecision (%CVs) at each test temperature by 
sample type. A sign test was performed comparing the imprecision between each sample pair (lithium 
heparin vs. semm) at each temperature, and indicates no significant difference in imprecision between 
sample types. The data are provided in Table 12-1 below. 

Table 12-1: Precision of AccuTnI-l-3, by Sample Matrix and by Temperature 

Sample Type 
Lithium Heoarin 
Serum 
Lithium Heparin 
Serum 
Lithium HeDarIn 
Serum 

Temperature 

1B°C 

23°C 

28 "C 

Average % CV 
2.4% 
2.1% 
2.3% 
2.1% 
2.3% 
2.4% 

Me<lian%CV 
1.5% 
1.6% 
1.4% 
1.2% 
1.5% 
1.3% 

Replicate Diff 
Serum<LIHeD 
Serum>LIHep 
Serum<LiHep 
Serum>LiHep 
Serum<LiHeD 
Serum>LiHep 

N 
51 
52 
55 
48 
48 
55 

P 

1.000 

0.555 

0.555 

There is no statistically significant difference in imprecision between sample types at different temperatiires. 

12.b. FDA: Please also address the item listed in I d (instrument temperature set points). 

BEC Response to Question 12.b. 

See our response in l.d 
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Question 14: Dxl Instrument 

FDA: The purpose of Appendix 5 is described as "this document contains generalized requirements for thermal 
monitoring on both Access 2 and Dxl." Appendix 10 also discusses software requirements for the Dxl 
Instrument. Meanwhile Appendix 13 page 5 states "since this implementation was done on Dxl originally and 
fully verified before being merged to Access 2, only performing regression unit tests." On page 8 of Appendix 
13 you state "run regression tests on merged code from Dxl." On page 94 of appendix 14 you list "merged 
from Dxl: Load new APF thermal data." On page 103 of Appendix 14 you list "merge AP XML schema definition 
(XSD) file from Dxl branch." On page 120 of appendix 14 you list "merge thermal correction database updates 
from Dxl to Access 2 XP." We have the following recommendation and comment: 

14.a. FDA: All software verification and validation activities should be fully performed on the Access 2 instrument in 
order to market this instrument with this software. 

BEC Response to Question 14.a. 

BEC confirms that all software verification and validation activities related to this submission were fully 
performed on the Access 2 instmment. 

The Submission contained multiple references to the Dxl platform because some ofthe original system 
software development work was done on Dxl, and then the identical code was used for Access 2 system 
software version 3.3. The finished Access 2 system software version 3.3 has undergone full verification and 
validation on the Access 2 instrument. 

14.b. FDA: In the current submission, we have only reviewed the testing f o r the Access AccuTnl on the Access 2 
Immunoassay System. 

BEC Response to Question 14.b. 

Question 14.b. is an information-only statement from FDA. No response is required. 
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Question 15: Additional software 

FDA: Appendix 7, 8, 9 and 10 discuss the NexStep configuration. This is described as a "configuration of Access 
instruments that allows the laboratory to network several Access instruments together to manage the 
instrument data, both results, supplies and set-up Information from on PC." Please be advised that in the 
current submission we have only reviewed the testing for Access AccuTnl on the Access 2 Immunoassay 
Systems using Access 2 3.3 software. 

BEC Response to Question 15. 

We understand that FDA has only reviewed the testing for the Access AccuTnl on the Access 2 
Immimoassay Systems using Access 2 3.3 software. 

Question 15 is an information-only statement from FDA. No additional response is required. 
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Question 16: lUO and IVD builds 

FDA: On page 9 of Appendix 15 you state that selected Access 2 test procedures will be verified on the IVD 
version. The IVD version contains changes to update Help and language string files. The IVD systems software 
CD also has the ability to auto detect the operating system on which the software is being installed and 
automatically installs the correct package for targeted operating system. Please note that you should verify 
and validate the exact IVD software version that you intend to market. If you used the lUO software version In 
any of the clinical studies (reference interval trial, pivotal efficacy trial and matrix comparison trial), please 
justify why you believe validating the IU[0] software version also validates the clinical performance of the IVD 
software. 

BEC Response to Question 16. 

The Access 2 system software version 3.3 is identical between the lUO and FVD builds (installation CDs). 
The IVD build includes Access 2 system software version 3.3 and additional files and utilities not contained 
in the lUQ version, but required to support the full worldwide release ofthe software. These additional files 
include help files, language strings files, and installation utilities. Help files, language strings files, and the 
installation utility are completely separate from the Access 2 system software, and the system software 
source code was not modified between the lUO and IVD builds. In addition: 

0 The FVD build removed the terminology "For Investigational Use Qnly" from screens that were present 
in the lUO build. 

0 The system is stmctured so the contents ofthe help files and the text on the user interface screen can be 
updated without the need to modify the system software code. 

0 The change to the installation utility (between the lUO build and the IVD build) provides the capability 
to install the exact same system software on either Windows NT-based or Windows XP-based Console 
computers. 

Any modifications peripheral to the system software, such as help files, language strings files, and the 
installation utility, were verified and validated with the final FVD system software CD. These do not impact 
the operation ofthe device nor impact the established clinical performance. 
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Question 17: Hardware 

FDA: On Page 7-2 you state "The case temperature sensor (thermistor) is the critical hardware component 
used to detect small changes in temperature, and has an accuracy specification of ± 0.2°C. This specification of 
± 0.2°C was 100% verified by the supplier. Manufacturing release procedures for new instruments ensure that 
verified thermistors are installed." You will need to ensure that all instruments running this assay have the 
verified thermistors installed. 

BEC Response to Question 17. 

BEC will ensure that all Access 2 inshnments mnning AccuTnI+3 have the verified thermistors installed. 

0 All Access 2 instmments manufactured since January 24, 2012 include the verified case temperature 
sensor (thermistor.) 

0 In April, 2012 BEC initiated a hardware modification program to replace the thermistors in all fielded 
Access 2 systems. As of November 29, 2012, BEC has completed the hardware modification on 71% of 
the Access 2 instruments installed in the United States. 

0 BEC will ensure that the modifications are complete before customers can install and mn the 
AccuTnI+3 assay. 
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Quest ion 18: Stabi l i ty studies 

FDA: Five studies were conducted to assess the stability o f the Access AccuTnl reagent and calibration 
materials. We have the following concerns and recommendations: 

18.0. FDA: Reagent pack real time stability: For the reagent pack real time stability, at each time point the mean 
value of each control was calculated. From this mean value a "Z" value was calculated as follows: Z = 
(observed dose-stated dose)/expected SD. You base your acceptance criteria on the Z value. For normal patient 
samples, all values must be < 0.04 ng/mL. We do not understand why the Z value is used as the acceptance 
criteria. Please explain the significance ofthe Z value and why it is appropriate to demonstrate acceptable 
stability for the control samples. We also do not understand why normal patient samples should be £ 0.04 
ng/mL. It seems that normal patient samples should be less than the established 99th percentile of the normal 
population. Therefore, we have the following recommendations: 

18.0.1. FDA: We recommend that you add acceptance critenafor the precision and accuracy of each control 
sample at each time-point compared to time-point 0. Please keep in mind that since calculating means 
can potentially mask big differences in the performance of individual replicates, we do not believe that 
acceptable stability should be based on means. All replicates should fall within your pre-determined 
acceptance criteria. 

BEC Response to Question 18.a. and 18.a.i. 

Significance ofZ-value 

The Z-value is used as the acceptance criteria in reagent pack and calibrator real-time stability to normalize 
sample acceptance criteria for multiple concentrations across the assay range. The Z-value (Z = (observed 
dose-stated dose)/expected SD) is derived using the total variability estimation. 

The following factors are incorporated into the acceptance criteria for each time point: 

0 The assay capability characterization which includes variation caused by replicate, mn, day, instrument, 
calibration, reagent pack, calibrator pack and operator provides the expected SD and CV inputs to the Z-
value equation. 

This approach is in line with the design ofthe real-time stability protocol as it includes multiple 
instruments, calibrations, days, operators and consumables throughout the course of the study. 

0 The control value assignment incorporates targets for accuracy and estimates of precision at specific 
dose ranges, and subsequently are the expectations for the average result for each control sampled at a 
specific time point. 

Specification for Normal Samples: 

The specification for normal samples was set at 0.04 ng/mL based on current commercial AccuTnl 
product's URL, as URL for the new product had not yet been established at the time of pilot production. 
Upon completion of verification and validation, the URL was established and subsequently the acceptance 
criterion for normal samples was revised to be consistent with the established claim of the 99th percentile of 
normal population (0.02 ng/mL). The results from all lots were reanalyzed and met this new specification. 

Acceptance Criteria for Individual Samples: 

Real-time stability results were presented based on samples means in compliance with our established 
protocols. At the time ofthe submission, this study was on-going and data was only presented out to six 
months. Since that time, the study has been completed out to 12 months and this full dataset is now 
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provided below. 

The data submitted in support of our reagent real-time stability were generated under our established real
time stability protocol and analysis process. The predetermined acceptance criterion for this study 
considers the following: 

0 Each individual control must first meet the individual control acceptance criteria as compared to target. 
0 The average of each individual control is translated into a Z-value as described above (Z = (observed 

dose-stated dose)/expected SD). 
0 Acceptability is determined based on the mean ofthe Z of all controls as compared to baseline. 

The following acceptance criteria (Table 18-1) have been established for the evaluation ofthe data 
generated for real-time stability presented in the tables below. 

Table 18-1: Real-time Stability Acceptance Criteria 

Control Evaluation 
Individual replicates within reference interval 

Individual controls from baseline 

Average of all controls from baseline 

Acceptance Criteria 
< 10 replicates outside 3Z 

2Z 

IZ 

In the Submission, reagent pack real-time stability data were presented for six months. Additional time 
points are now complete and are included in the evaluation summarized in Table 18-2, Table 18-3, and 
Table 18-4 below. 
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Table 18-2: Reagent Pack Real-Time Stability Results 

Reagent Pack Real T ime Stabi l i ty Results, Lot 116676 

Time Point Baseline 

Mean 

(ng/mL) 

3 Months 

Mean 

(ng/mL) 

4 Months 

Mean 

(ng/mL) 

6 Months 

Mean 

(ng/mL) 

, Lot 116676 
• ~ 1 

1 

9 Months 

Mean 

(ng/mL) 

12 Months 

Mean 

(ng/mL) 

- -- -

13 Months 

Mean 

(ng/mL) 

Mean Control Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

0.056 

0.798 

3.85 

0.026 

1.086 

15.643 

0.059 

0.746 

3.656 

0.035 

1.11 

15.694 

0.062 

0.789 

3.853 

0.031 

1.123 

16.023 

0.058 

0.738 

3.48 

0.036 

1.032 

14.937 

Control Mean Z Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

Overall Mean Z 

Z from Baseline 

Pass/Fail 

-0.09 

1.03 

1.16 

-0.37 

1.03 

0.74 

0.58 

MHi 

0.19 

0.15 

0.47 

0.47 

1.33 

0.79 

0.57 

-0.01 

Pass 

0.49 

0.89 

1.17 

0.12 

1.49 

1.07 

0.87 

0.29 

Pass 

0.11 

0.02 

-0.16 

0.53 

0.36 

0.15 

0.17 

-0.14 

Pass 

0.066 

0.820 

3.844 

0.032 

1.104 

15.603 

0.79 

1.40 

1.14 

0.19 

1.26 

0.71 

0.91 

0.33 

Pass 

0.057 

0.716 

3.269 

0.028 

0.938 

14.093 

0.64 

0.53 

0.12 

0.33 

0.45 

0.17 

0.37 

-0.21 

Pass 

0.055 

0.685 

3.271 

0.031 

0.946 

13.655 

0.43 

0.07 

-0.25 

0.29 

0.06 

-0.21 

0.07 

-0.51 

Pass 

stated Values 

(ng/mL) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 

Specification 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±1.00 Z 

fiuuufiitti 

Individual Assay Normal Patient Results 

Patient 0 

Patient 1 

Patient 2 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

BSm^HBI 

All results SO.02 

ng/mL 
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Tab le 18-3: Reagent P a c k R e a l - T i m e S tab i l i t y Resul ts , L o t 116677 

Reagent Pack Real Time Stabi l i ty Results, Lot 116677 

Time Point Baseline 

Mean 

(ng/mL) 

3 Months 

Mean 

(ng/mL) 

4 Months 

Mean 

(ng/mL) 

6 Months 

Mean 

(ng/mL) 

9 Months 

Mean 

(ng/mL) 

12 Months 

Mean 

(ng/mL) 

13 Months 

Mean 

(ng/mL) 

Mean Control Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

0.053 

0.748 

3.646 

0.024 

1.016 

14.669 

0.059 

0.768 

3.812 

0.035 

1.098 

15.333 

0.062 

0.780 

3.694 

0.034 

1.090 

15.167 

0.057 

0.720 

3.275 

0.029 

1.018 

14.217 

Control Mean Z Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

Overall Mean Z 

Zfrom Baseline 

Pass/Fail 

-0.34 

0.19 

0.43 

-0.51 

0.16 

-0.08 

-0.03 

g S ^ 
warn 

0.19 

0.53 

1.02 

0.44 

1.18 

0.48 

0.64 

0.67 

Pass 

0.45 

0.74 

0.60 

0.37 

1.08 

0.34 

0.60 

0.63 

Pass 

-0.04 

-0.30 

-0.88 

-0.07 

0.19 

-0.46 

-0.26 

-0.23 

Pass 

0.062 

0.766 

3.734 

0.028 

0.986 

14.686 

0.42 

0.49 

0.74 

-0.20 

-0.22 

-0.07 

0.20 

0.23 

Pass 

Individual Assay Normal Patient Results 

Patient 1 

Patient 2 

Patients 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

0.055 

0.692 

3.271 

0.025 

0.910 

13.662 

-0.14 

-0.77 

-0.90 

-0.43 

-1.16 

-0.93 

-0.72 

-0.69 

Pass 

0.054 

0.671 

3.150 

0.027 

0.890 

13.161 

-0.26 

-1.12 

-1.33 

-0.31 

-1.41 

-1.36 

-0.97 

-0.94 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

stated Values 
(ng/mL) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 

Specification 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00Z 

±1.00 Z 

mmm 

^I^BHHB 

M\ results 
<0.02 ng/mL 
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Table 18-4: Reagent Pack Real-Time Stability Results, Lot 116678 

Reagent Pack Real Time Stability Results, Lot 116678 

Time Point Baseline 

IVIean 

(ng/mL) 

3 Month 

Mean 

(ng/mL) 

4 Month 

Mean 

(ng/mL) 

6 Month 

Mean 

(ng/mL) 

IVIean Control Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

0.055 

0.771 

3.750 

0.027 

1.074 

15.599 

0.058 

0.756 

3.665 

0.031 

1.089 

15.200 

0.060 

0.758 

3.569 

0.034 

1.072 

15.197 

0.054 

0.690 

3.304 

0.028 

1.004 

14.614 

7 Month 

Mean 

(ng/mL) 

0.060 

0.717 

3.355 

0.030 

1.008 

14.724 

9 Month 

Mean 

(ng/mL) 

0.057 

0.734 

3.466 

0.028 

1.001 

14.062 

10 Month 

Mean 

(ng/mL) 

11 Month 

Mean 

(ng/mL) 

1 

0.057 

0.688 

3.209 

0.027 

0.978 

14.144 

0.057 

0.676 

3.170 

0.027 

0.960 

13.469 

12 Month 

Mean 

(ng/mL) 

0.053 

0.660 

3.200 

0.028 

0.924 

13.717 

13 Month 

Mean 

(ng/mL) 

- - -

stated Values 
(ng/ml) 

0.056 

0.690 

3.247 

0.030 

0.959 

13.556 

Mean Control Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

Overall IVIean Z 

Z from Baseline 

Pass/rail 

-0.15 

0.58 

0.80 

-0.31 

0.88 

0.71 

0.42 

•MU 
H W 

0.11 

0.33 

0.50 

0.07 

1.07 

037 

0.41 

-0.01 

Pass 

0.25 

0.36 

0.16 

0.38 

0.86 

0.37 

0.40 

-0.02 

Pass 

-0.32 

-0.80 

-0.78 

-0.16 

0.01 

-0.13 

-0.36 

-0.78 

Pass 

0.25 

-0.34 

-0.60 

-0.04 

0.07 

-0.03 

-0.12 

-0.54 

Pass 

-0.02 

-0.05 

-0.21 

-0.18 

-0.02 

-0.59 

-0.18 

-0.60 

Pass 

-004 

-0.82 

-1.12 

-0.28 

-0.31 

-0.53 

-0.52 

-0.94 

Pass 

0.03 

-0.86 

-117 

-0.12 

-0.39 

-0.82 

-0.56 

-0.98 

Pass 

-0.36 

-1.31 

-1.15 

-0.22 

-0.99 

-0.89 

-0.81 

-123 

Fail 

-0.06 

-0.79 

-0.98 

0.00 

-0.54 

-1.02 

-0.57 

-0.99 

Pass 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 

Specification 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±1.00 Z 

tBffMimiii 

Individual Assay Normal Patient Results 

Patient 1 

Patient 2 

Patients 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

All results 

SO.02 ng/mL 

[n addition to our standard analysis ofthe real-time stability data, Beckman Coulter performed additional 
analysis ofthe data to address the Agency's concems that the analysis was assessed on the means of 
replicates and not on individual replicates. 

In establishing the acceptance criteria for individual control sample replicates at each time point, the total 
replicates achieved across the study were considered. Given the three standard deviation (3 SD) acceptance 
interval for individual replicates, the expected probability of having a replicate outside this interval is 
0.0027. Using the total number of replicates in the real-time stability protocols (3895 total individual 
replicates), we have established an expected incidence rate of <10 replicates outside ofthe acceptance 
interval given a normal distribution of data (3895 total replicates * 0.0027 interval of 3 SD = 10.52 replicate 
incidence rate). 
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Results of individual replicate evaluation are presented in Table 18-5 below. Graphs of individual controls 
with all replicates are provided in Appendix 7. 

Table 18-5: Results of Individual Replicate Evaluation 

Reagent Pack 

Replicates 
„ ^ . . Acceptance 

Lot Outside ^ .^ . 
, Criteria 

Interval 

116676 
116677 
116678 

Total Replicates Outside Interval 
('excluding outliers) 

1* 

1 

0 

2 

Bl 
<10 PASS 

*See the following paragraph and Figiu-e 18-1 for a discussion of outliers. 

There was one run of reagent pack lot 116676 on day 224 in which all replicates of 5 controls assessed were 
outside ofthe acceptance interval. This run is believed to be an outlier based on Boxplot analysis ofthe data 
(see table below) and is not indicative of reagent instability. These replicates are considered outliers and not 
within the expected random variability based on overall sample size. 

Figure 18-1: Potential Outliers Based on Boxplot on Pack 116676 

Conclusion: The analysis of individual controls provides the same conclusions as our original evaluation of 
the replicate means, in that the data generated supports a 12-month shelf life for the AccuTnI-l-3 reagents. 
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IB.a.ii. FDA: Please make sure that you base your new acceptance criteria on the medical needs of this assay. 

BEC Response to Question 18.a.ii. 

These acceptance criteria best represent the known total multi-factorial error at different doses, and 
estimated precision and accuracy for each control sampled; therefore we accept this Z-value as an 
acceptance criteria based on medical need. 

18.b. FDA: Reagent Open Pack Stability: In order to determine acceptable open pack stability, mean doses fo r each 

sample at each time point were calculated. For samples <0.105 ng/mL, doses were scaled according to ±125% 

of the expected SD to allow all data to be combined fo r analysis. Mean doses were platted versus time and 

compared to baseline values. The best f i t linear equation was calculated to estimate the percent dose change 

with 95% confidence intervals. Your acceptance criterion is that the f i t ted line must be within ± 10% f rom 

baseline. As discussed above, we do not concur with acceptance criteria based on mean. Furthermore we do 

not concur with scaling doses according to the expected SD. Please refer to item 18ai and 18aii above for our 

recommendations f o r your stability studies. 

BEC Response to Question 18.b. 

Reagent open pack stability results were presented based on sample means following recommendations 
from EP25-A "Evaluation of Stability of In Vitro Diagnostic Reagents; Approved Guideline." The scaling 
ofthe low-dose sample was performed so that all samples could be combined into one analysis. The 
predetermined acceptance criteria for this sUidy were: 

0 Best fit line through all controls and time points at maximum time point (> 35 days) must be ± 10.0 % 
of hne fit at baseline for samples >0.105 ng/mL. For samples < 0.105 ng/mL, a ± 125% ofthe expected 
SD (0.0084 ng/mL) specification will be applied. 

The 10% specification was developed as follows: A Monte Carlo study, assuining 5% difference is 
acceptable and an expected imprecision of 8%, provided an additional 5% variability of a regression 
estimate such that a percent difference specification of ± 10% gives 5% type I error. This ratio of 
specification to imprecision (10%/8% = 125%) was carried over to the difference specification for low 
concentration samples. 

Based on the recommendation of the Agency, additional study criteria were developed for evaluating 
individual sample regressions, and individual replicates: 

0 Best fit line through all replicates of individual controls at maximum time point (> 35 days) must be 
±10.0 % of Une fit at baseline for samples >0.105 ng/mL. For individual samples < 0.105 ng/mL, a ± 
125% ofthe expected SD (0.0084 ng/mL) specification will be applied (0.0105 ng/mL). 

0 All replicates must be ±3 SD (±24%) ofthe baseline mean dose for samples > 0.105 ng/mL. For 
samples < 0.105 ng/mL, all replicates must be ± 0.0252 (3 SD) ofthe baseline mean dose. 

To address the concems ofthe Agency, BEC has re-calculated these stability results, by sample, using 
individual replicates. In addition, the low sample results (QCPTl) are presented below without the scaling 
included in the originally submitted data. The same criteria (±10.0 % or ± 0.0105 ng/mL depending on 
sample concentration) was applied to individual samples as was applied to the mean of all samples, ensuring 
acceptable stability was achieved at each target concentration and that there was not an underlying stabihty 
issue being masked by the previous analysis approach. Using a 3SD criterion for individual replicates gives 
a probability of 0.0027 that any given replicate during the study would be outside the study; given the 
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sample size in the study (N = 250), no more than 1 replicate would be expected to be outside this 
specification. The charts below demonstrate that no individual replicates were outside ofthe 3 SD range. 
BEC did not have pre-defined acceptance criteria for imprecision for stability studies. However, based on 
the individual sample plots (Figure 18-3, Figure 18-4, Figure 18-5, and Figure 18-6) no imprecision 
degradation was observed over time. Additionally, all individual replicates met the expected 3 SD range. 

Qverall Conclusion: These updated stability analyses support the claim that the AccuTiil+3 open reagent 
pack is stable for 56 days. 

The following graphs (Figure 18-2, Figure 18-3, Figure 18-4, Figure 18-5, and Figure 18-6) represent the 
Reagent Open Pack stability data using individual sample replicates. The first graph includes the 
combination of all samples, and the subsequent graphs are for individual samples. The regression lines and 
standard deviation ranges are noted on each graph. 

Figure 18-2: Open Pack Stability: Bivariate Fit of % from baseline By Day - All Replicates and 
Samples Combined 

Linear Fit: % from baseline = -0.015937 - 4.4843e-5*Day 

Conclusion: When all replicates for all samples are combined, the linear regression meets the ± 10% 
specification for the open reagent pack stability study to 56 days. 
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Figure 18-3: Open Pack Stability: Bivariate Fit of % from baseline By Day Sample Name = Cardiac 
MORE 2 
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Linear Fit: % from baseline = -0.017762 - 0.0005589*Day 

Conclusion: For the sample Cardiac More 2 (mean dose = 1.00 ng/mL), the linear regression meets the ± 
10% criteria for the open reagent pack stability study to 56 days. Additionally, all individual replicates meet 
the ± 3SD criteria. 

Figure 18-4: Open Pack Stability Bivai-iate Fit of % from baseline By Day Sample Name = Cardiac 
MORE 3 
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Linear Fit: % from baseline = -0.012621 - 0.0006413 *Day 

Conclusion: For the sample Cardiac More 3 (mean dose =14.15 ng/mL), the linear regression meets the 
10% criteria for the open reagent pack stability study to 56 days. Additionally, all individual replicates meet 
the ±3 SD criteria. 
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Figure 18-5: Open Pack Stability Bivariate Fit of % from baseline By Day Sample Name=TnI QCPTl 
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Linear Fit: % from baseline = -0.017525 + 0.0007109*Day 

Conclusion: For the sample QCPTl (mean dose = 0.071 ng/mL), the linear regression meets the ± 0.0105 
ng/mL (± 15% based on concentration) criteria for the open reagent pack stability study to 56 days. 
Additionally, all individual replicates meet the ± 3 SD criteria. 

Figure 18-6: Open Pack Stability Bivariate Fit of % from baseline By Day Sample Name=TnI 
QCPT2B 
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Linear Fit: % from baseline = -0.015792 + 0.0003089*Day 

Conclusion: For the sample QCPT2B (mean dose = 41.55 ng/mL), the linear regression meets the ± 10% 
criteria for the open reagent pack stability study to 56 days. Additionally, all individual replicates meet the 
± 3 SD criteria. 
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18.C. FDA: Stored Calibration Curve Stability: In order to verify the 56 day stability of the stored calibration curve, 

mean doses for each sample at each time point were calculated. For samples < 0.105 ng/mL, doses were scaled 
according to ± 125% o f the expected SD. Mean doses were plotted versus time and compared to baseline 
values. The best f i t linear equation was calculated to estimate the percent dose change with 95% confidence 
intervals. Your acceptance criterion is that the f i t ted line must be within ± 10% f rom baseline. As discussed 
above, we do not concur with acceptance criteria based on mean and we do not concur with scaling doses 
according to the expected SD. Please refer to item 18ai and 18aii above fo r our recommendations f o r your 
stability studies. 

BEC Response to Question 18.c. 

Reagent calibration curve stability results were presented based on samples means following 
recommendations from EP25-A. The scaling ofthe low-dose sample was performed so that all samples 
could be combined into one analysis. The predetermined acceptance criteria for this study were: 

0 Best fit line through all controls and time points at maximum time point (> 35 days) must be ±10.0 % of 
line fit at baseline for samples >0.105 ng/mL. For samples < 0.105 ng/mL, a ± 125% ofthe expected SD 
(0.0084 ng/mL) specification will be applied. 

The 10% specification was developed as follows: A Monte Carlo study, assuming 5% difference is 
acceptable and an expected imprecision of 8%, provided an additional 5% variability of a regression 
estimate such that a percent difference specification of ±10% gives 5% type I error. This ratio of 
specification to imprecision (10%/8% = 125%) was carried over to the difference specification for low 
concentration samples. 

Based on the recommendation of the Agency, additional study criteria were developed for evaluating 
individual sample regressions, and individual replicates: 

0 Best fit line through all replicates of individual controls at maximum timepoint (> 35 days) must be 
± 10.0 % of line fit at baseline for samples >0.105 ng/mL. For individual samples < 0.105 ng/mL, a ± 
125% ofthe expected SD (0.0084 ng/mL) specification will be applied (0.0105 ng/mL). 

0 All replicates must be ± 3 SD (± 24%) ofthe baseline mean dose for samples > 0.105 ng/mL. For 
samples < 0.105 ng/mL, all replicates must be ± 0.0252 (3 SD) ofthe baseline mean dose. 

To address the concerns ofthe Agency, BEC has re-calculated these stability results, by sample, using 
individual replicates. In addition, the low sample results (QCPTl) are presented below without the scaling 
included in the originally submitted data. The same criteria (± 10.0 % or ± 0.0105 ng/mL depending on 
sample concentration) was applied to individual samples as was applied to the mean of all samples, ensuring 
acceptable stability was achieved at each target concentration and that there was not an underlying stability 
issue being masked by the previous analysis approach. Using a 3 SD criterion for individual replicates gives 
a probability of 0.0027 that any given replicate during the study would be outside the study; given the 
sample size in the study (N = 270), no more than 1 replicate would be expected to be outside this 
specification. The charts below demonstrate that no individual replicates were outside ofthe 3 SD range. 

BEC did not have pre-defined acceptance criteria for imprecision for stability studies. However, based on 
the individual sample plots Figure 18-8, Figure 18-9, Figure 18-10, and Figure 18-11) no imprecision 
degradation was observed over time. Additionally, all individual replicates met the expected 3 SD range. 

Overall Conclusion: These updated stability analyses support the claim that the AccuTnI-l-3 stored 
calibration curve is stable for 56 days. 
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The following graphs (Figure 18-7, Figure 18-8, Figure 18-9, Figure 18-10, and Figure 18-11) represent the 
Stored Calibration Curve stability data using individual sample replicates. The first graph includes the 
combination of all samples, and the subsequent graphs are for individual samples. The regression lines and 
standard deviation ranges are noted on each graph. 

Figure 18-7: Stored Calibration Curve Stability: Bivariate Fit of % from Baseline, by Day • 
Samples and Replicates Combined 

All 

Linear Fit: % from baseline = -0.005955 - 0.0006147*Day 

Conclusion: When all replicates for all samples are combined, the linear regression meets the ± 10% 
specification for the stored calibration stability study to 56 days. 
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Figure 18-8: Stored Calibration Curve Stability: Bivariate Fit of % from Baseline by Day, Sample 
Name = Cardiac MORE 2 
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Linear Fit: % from baseline = -0.013547 - 0.0012478*Day 

Conclusion: For the sample Cardiac More 2 (mean dose = 1.00 ng/mL), the linear regression meets the ± 
10% criteria for the stored calibration curve stability study to 56 days. Additionally, all individual replicates 
meet the ± 3 SD criteria. 

Figure 18-9: Stored Curve Bivariate Fit of % from Baseline by Day, Sample Name = Cardiac 
MORE 3 
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Linear Fit: % from baseline = -0.005182 - 0.0008764*Day 

Conclusion: For the sample Cardiac More 3 (mean dose =14.15 ng/mL), the linear regression meets the ± 
10% criteria for the stored calibration curve stability study to 56 days. Additionally, all individual replicates 
meet the ± 3 SD criteria. 
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Figure 18-10: Stored Curve Bivariate Fit of % from Baseline by Day, Sample Name = Tnl QCPTl 

Linear Fit: % from baseline = 0.0018242 + 0.0002012*Day 

Conclusion: For the sample QCPTl (mean dose = 0.071 ng/mL), the linear regression meets the ± 0.0105 
ng/mL (± 15% based on concentration) criteria for the stored calibration curve stability study to 56 days. 
Additionally, all individual replicates meet the ± 3 SD criteria. 

Figure 18-11: Stored Curve Bivariate Fit of % from Baseline by Day, Sample Name = Tnl QCPT2B 
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Linear Fit: % from baseline = -0.007127 - 0.00053 l*Day 

Conclusion: For the sample QCPT2B (mean dose = 41.55 ng/mL), the linear regression meets the ± 10% 
criteria for the stored calibration curve stability study to 56 days. Additionally, all individual replicates meet the 
± 3 SD criteria. 
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18.d. FDA: Calibrator Real Time Stability: To determine the real time stability o f the calibrators, the mean value of 

each control was calculated and the Z value was calculated as described above in "a". You base your 

acceptance criteria fo r controls on the Z value. For normal patient samples, all values must be < 0.04 ng/mL As 

discussed above in "a), i t seems that normal patient samples should be less than the established 99th percentile 

of the normal population. Please refer to item 18ai and 18aii above fo r our recommendations fo r your stability 

studies. 

BEC Z Response to Question 18.d. 

Please refer to our discussion in our response to Question 18.a.i. regarding the description and use of 
Z-values and the acceptance criteria. The same explanations and criteria presented for Reagent real-time 
stability apply to Calibrator real-time stability. Calibrator real-time stability results are in Table 18-6, Table 
18-7, and Table 18-8 below: 

Table 18-6: Calibrator Real-Time Stability Results, Lot 117302 

Calibrator Real Time Stability Results, Lot 117302 | 

Time Point Baseline 

Mean 
(ng/mL) 

2 Months 

Mean 
(ng/mL) 

3 Months 

Mean 
(ng/mL) 

4 Months 

Mean 
(ng/mL) 

6 Months 

Mean 
(ng/mL) 

9 Months 

Mean 
(ng/mL) 

12 Months 

Mean 
(ng/ml) 

13 Months 

Mean 
(ng/ml) 

Mean Control Values 
Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

0.055 

0.744 

3.678 

0.021 

0.958 

14.379 

0.061 
0.799 

3.840 

0.034 

1.079 

15.594 

0.055 

0.763 

3.541 

0.025 

1.062 

15.832 

0.055 

0.731 

3.474 

0.023 

1.013 

14.951 

0.062 

0.752 

3.535 

0.030 

1.045 

14.858 

Control Mean Z Values 
Control 1 

Control 2 

Control 3 
Control 4 

Control 5 

Control 6 

Overall Mean Z 

Zfrom Baseline 

-0.18 

0.12 

0.55 
-0.85 

-0.56 

-0.33 

-0.21 

msmm 

0.39 

1.06 

1.12 
0.39 
0.94 

0.70 

0.77 

0.98 

-0.18 

0.43 

0.06 
-0.48 

0.73 

0.90 

0.25 

0.46 

-0.19 

-0.11 

-0.18 
-0.67 

0.12 

0.16 

-0.14 

0.07 

0.46 

0.25 

0.04 
0.03 

0.52 

0.08 

0.23 

0.44 

Individual Assay Normal Patient Results 

Patient 0 

Patientl 

Patient 2 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Reference Calibrator Mean Dose 

RefSl 

RefS2 

Ref S3 

RefS4 

0.311 

1.21 

5.01 

24 

0.316 

1.235 

5.17 

24.6 

0.312 

1.231 

5.2 

25 

0.297 

1.226 

5.14 

24.4 

Reference Calibrator % Difference from Baseline 

RefSl 

RefS2 

Ref S3 

RefS4 

Pass/Fail 

ppawpip 
iSHHB 
ffflffilHI 
.iMMHi 
aram 

2 

2 

3 

3 

Pass 

0 

2 

4 

4 

Pass 

-5 

1 

3 

2 

Pass 

0.327 

1.252 

5.25 

25.4 

5 

3 

5 

6 

Pass 

0.055 

0.673 

3.336 

0.026 

0.968 

14.836 

0.055 

0.760 

3.378 

0.021 

1.048 

15.348 

0.058 
0.734 

3.447 

0.025 

1.088 

15.916 

1 

1 

stated Values 
(ng/ml) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 

; i Specification 

-0.23 

-1.08 

-0.67 
-0.35 
-0.44 

0.06 

-0.45 

-0.24 

-0.16 . 

0.39 

-0.52 
-0.83 

0.56 

0.49 

-0.01 

0.20 

0.09 

-0.05 

-0.27 
-0.46 

1.06 

0.98 

0.22 

0.43 

1 1 
Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
1 

0.304 

1.215 

5.12 

25.7 

-2 

0 

2 

7 

Pass 

0.319 
1.222 

5.17 

25.7 

3 

1 

3 

7 

Pass 

0.315 

1.238 

5.07 

25.1 

1 

2 

1 

5 

Pass 

±2.00 Z 

±2.00 Z 

±2.00 Z 
±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±1.00 Z 
111II Ml iiiiMMiimiaMTmniaimif 

WUImlmmi 

All results £0.02 
ng/mL 

gmgipjjggiii 
WHMMBSSf 

w ŝsssssssi 
±11% 

±11% 

±10% 

±10% 

^sssm^ss 
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Table 18-7: Cal ibrator Real-Time Stability Results, Lo t 119776 

Calibrator Real Time Stability Results, Lot 119776 

Time Point Baseline 

Mean 

(ng/ml) 

2 Months 

Mean 

(ng/ml) 

4 Months 

Mean 

(ng/ml) 

6 Months 

Mean 

(ng/ml) 

9 Months 

Mean 

(ng/ml) 

12 Months 

Mean 

(ng/ml) 

13 Months 

Mean 

(ng/ml) 

Mean Control Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

0.055 

0.723 

3.524 

0.033 

1.054 

14.731 

0.055 

0.719 

3.41 

0.016 

0.999 

14.765 

0.061 

0.755 

3.568 

0.029 

1.036 

14.531 

0.057 

0.738 

3.520 

0.027 

1.059 

14.426 

0.057 

0.680 

3.239 

0.028 

0.966 

13.822 

0.059 

0.763 

3.600 

0.027 

1.109 

15.878 

0.056 

0.713 

3.389 

0.029 

1.094 

15.196 

Control Mean Z Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

Overall Mean Z 

Zfrom Baseline 

-0.19 

-0.24 

0.00 

0.32 

0.64 

-0.03 

0.08 

• M H M 

-0.16 

-0.30 

-0.40 

-1.27 

-0.05 

0.00 

-0.37 

-0.45 

0.36 

0.30 

0.16 

-0.06 

0.41 

-0.20 

0.16 

0.08 

Individual Assay Normal Patient Results 
Patient 0 

Patient l 

Patient 2 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Reference Calibrator Mean Dose 

Ref 51 

RefS2 

Ref S3 

Reference Calibra 
RefSl 

RefS2 

Ref S3 

RefS4 

Pass/Fail 

0.317 

1.201 

5.00 

tor % Differ 

Pigmg 
MHHB 

MMHSB 
IHMIiBi 

0.319 

1.229 

5.10 

ence from B 

1 

2 

2 

2 

Pass 

0.324 

1.202 

5.05 

aseline 
2 

0 

1 

3 

Pass 

0.01 

0.01 

-0.01 

-0.24 

0.70 

-0.29 

0.03 

-0.05 

Pass 

Pass 

Pass 

0.325 

1.238 

5.03 

3 

3 

1 

3 

Pass 

0.01 

-0.97 

-1.01 

-0.21 

-0.46 

-0.80 

-0.57 

-0.65 

0.15 

0.44 

0.27 

-0.29 

1.32 

0.94 

0.47 

0.39 

-0.08 

-0.40 

" -0.48 

-0.10 

1.14 

0.37 

0.08 

0.00 
1 1 

Pass Pass 

Pass Pass 

Pass Pass 

I 
0.331 

1.249 

5.20 

4 

4 

4 

3 

Pass 

0.324 

1.245 

5.19 

2 

4 

4 

7 

Pass 

Pass 

Pass 

Pass 

0.327 

1.259 

5.12 

3 

5 

2 

5 

Pass 

•HB 
stated Values (ng/ml) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 

Specification 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±1.00 Z 

All results <0.02 ng/mL 

BB 
±11% 

±11% 

±10% 

±10% 
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Table 18-8: Calibrator Real-Time Stability Results, Lot 117455 

Calibrator Real Time Stability Results, Lot 117455 

Time Point Baseline 

Mean 

(ng/mL) 

2 Months 

Mean 

(ng /m l ) 

3 Months 

Mean 

(ng /m l ) 

4 Months 

Mean 

(ng /m l ) 

6 Months 

Mean 

(ng /m l ) 

9 Months 

Mean 

(ng /m l ) 

12 Months 

Mean 

(ng /m l ) 

13 Months 

Mean 

(ng /m l ) 

Mean Control Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

0.051 

0.718 

3.509 

0.018 

0.927 

13.997 

0.055 

0.773 

3.744 

0.025 

1.058 

15.543 

0.053 

0.757 

3.673 

0.014 

1.056 

15.420 

0.060 

0.719 

3.446 

0.028 

0.978 

14.677 

0.059 

0.735 

3.342 

0.026 

1.017 

14.896 

0.053 

0.686 

3.274 

0.024 

0.966 

14.306 

0.053 

0.751 

3.391 

0.019 

1.039 

15.573 

0.057 

0.752 

3.588 

0.024 

1.105 

16.500 

Control Mean Z Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

Overall Mean Z 

Z f rom Baseline 

-0.51 

-0.33 

-0.05 

-1.06 

-0.95 

-0.65 

-0.59 

-0.22 

0.61 

0.78 

-0.44 

0.69 

0.66 

0.35 

0.94 

-0.39 

0.34 

0.53 

-1.41 

0.66 

0.56 

0.05 

0.64 

0.24 

-0.3 

-0.28 

-0.15 

-0.31 

-0.07 

-0.14 

0.45 

0.16 

-0.03 

-0.64 

-0.35 

0.17 

0.11 

-0.1 

0.49 

-0.38 

-0.86 

-0.89 

-0.57 

-0.46 

-0.39 

-0.59 

0.00 

-0.34 

0.24 

-0.47 

-1.02 

0.45 

0.69 

-0.08 

0.51 

-0.08 

0.01 

-0.34 

-0.60 

0.77 

0.93 

0.12 

0.71 

— . .. _ _ 

Stated 

Values 

(ng/mL) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-

17.127 

Spedfication 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±2.00 Z 

±1.00 Z 

Individual Assay Normal Patient Results 

Patient 0 Pass 

Patient 1 Pass 

Patient 2 Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass Pass Pass Pass 

Pass Pass Pass Pass 

Pass Pass Pass Pass 

Reference Calibrator Mean Dose 

RefSl 

RefS2 

Ref S3 

RefS4 

0.311 

1.195 

4.98 

24.0 

0.318 

1.243 

5.21 

25.2 

0.305 

1.191 

4.97 

24.5 

0.311 

1.184 

5.03 

24.6 

0.314 

1.215 

5.04 

24.5 

0.322 

1.238 

5.19 

25.3 

0.312 

1.214 

5.21 

26.1 

0.317 

1.250 

5.22 

25.4 

All results 

SO.02 ng/mL 

WKBKKBB 

ggmgygg 

aMnH 
WSBBUBSi 

Reference Calibrator % Difference f rom Baseline I 

RefSl 

Ref 52 

Ref S3 

Ref 54 

Pass/Fail 

"MUMMWi 

•HHH 
WSBBB 
WSSS3SBBS 

2 

4 

4 

5 

Pass 

-2 

0 

0 

2 

Pass 

0 

-1 

1 

3 

Pass 

1 

2 

1 

2 

Pass 

4 

4 

4 

5 

Pass 

0 

2 

5 

9 

Pass 

2 

5 

5 

6 

Pass 

±11% 

±11% 

±10% 

+10% 

" • • • *:MM VM.vwMnPnn 

As noted in our response to Question 18.a.i., in addition to our standard analysis ofthe real-time stability 
data, Beckman Coulter performed additional analysis ofthe data to address the Agency's concems that the 
analysis was assessed on the means of replicates and not on individual replicates. 

[n establishing the acceptance criteria for individual control sample replicates at each time point, the total 
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• replicates achieved across the study were considered. Given three standard deviation (3 SD) acceptance 
interval for individual replicates, the expected probability of having a replicate outside this interval is 
0.0027. Using the total number of replicates in the real-time stability protocols (3895 total individual 
replicates), we have established an expected incidence rate of < 10 replicates outside ofthe acceptance 
interval given a normal distribution of data (3895 total replicates * 0.0027 interval of 3 SD = 10.52 replicate 
incidence rate). 

Results of individual replicate evaluation are presented in Table 18-9 below. Graphs of individual controls 
with all replicates are provided in Appendix 8. 

Table 18-9: Results of Individual Replicate Evaluation 

Replicates 
^ .J Acceptance 

Lot Outside ^ . ^ . 
, ^ , Criteria 
Interval 

Calibrator 

117302 

117455 

119776 

Total Replicates Outside Interval 

1 

0 

0 

1 

91 
<10 PASS 

Conclusion: 

The analysis of individual controls provides the same conclusions as our original evaluation ofthe replicate 
means, in that the data generated supports a 12 month shelf life for the AccuTnH-3 calibrators. 

18.e. FDA: Calibrator Open Vial Stability: For the calibrator open vial stability, you propose to scale samples with 
doses < 0.105 ng/mL to ± 125% of the expected SD and plot the mean doses of all controls versus time 
compared to baseline values. The best f i t linear equation will be calculated to estimate the percent dose change 
with 95% confidence intervals. Your acceptance criterion is that the f i t ted line must be within +10% f rom 
baseline. Please refer to item 18ai and 18ii above for our recommendations fo r your stability studies. 

BEC Response to Question 18.e. 

Qpen vial calibrator stability results were presented based on samples means in compliance with EP25-A. 
At the time ofthe submission, this study was on-going and data was only presented out to eight days. Since 
that time, the study has been completed out to 63 days (> 60 days) and this full dataset is now provided 
below. The predetermined acceptance criteria for this study were: 

Best fit line through all controls and time points at maximum time point (> 60 days) must be ± 10.0 % of 
line fit at baseline for samples >0.I05 ng/mL. For samples < 0.105 ng/mL, a ± 125% ofthe expected SD 
(0.0084 ng/mL) specification will be applied. 

The 10% specification was developed as follows: A Monte Carlo study, assuming 5% difference is 
acceptable and an expected imprecision of 8%, provided an additional 5% variability of a regression 
estimate such that a percent difference specification of ±10% gives 5% type I error. This ratio of 
specification to imprecision (10%/8% = 125%) was carried over to the difference specification for low 
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concentration samples. 

Based on the recommendation of the Agency, additional study criteria were developed for evaluating 
individual sample regressions, and individual replicates: 

Best fit line through all replicates of individual controls at maximum time point (> 35 days) must be 
± 10.0% of line fit at baseline for samples >0.105 ng/mL. For individual samples < 0.105 ng/mL, a ± 125% 
ofthe expected SD (0.0084 ng/mL) specification will be applied (0.0105 ng/mL). 

All replicates must be ± 3 SD (± 24.0 %) ofthe baseline mean dose for samples > 0.105 ng/mL. For samples 
< 0.105 ng/mL, all replicates must be ± 3 SD (± 0.0252) ofthe basehne mean dose. 

To address the concems ofthe Agency, BEC has re-calculated these stability results, by individual sample, 
using individual replicates. In addition, the low sample results (BioRad 1) are presented below without the 
scaling included in the originally submitted data. The same criteria (± 10.0 % or ±0.0105 ng/mL depending 
on sample concentration) was applied to individual samples as was applied to the mean of all samples, 
ensuring acceptable stability was achieved at each target concentration and that there was not an underlying 
stability issue being masked by the previous analysis approach. Using a 3 SD criteria for individual 
replicates gives a probability of 0.0027 that any given replicate during the study would be outside the study; 
given the sample size in the study (N = 132), no replicates should be outside this specification. The charts 
below demonstrate that no. individual replicates were outside of the 3 SD range. 

BEC did not have pre-defined acceptance criteria for imprecision for stability studies. However, based on 
the individual sample plots (Figure 18-13, Figure 18-14, Figure 18-15, and Figure 18-16) no imprecision 
degradation was observed over time. Additionally, all individual replicates met the expected 3 SD range. 

Overall Conclusion: These updated stability analyses support the claim that the AccuTnI+3 calibrator is 
stable in an open vial for 60 days. 

Figure 18-12: Bivariate Fit of % from baseline By Day - All Replicates and Samples Combined 

Linear Fit: % from baseline = 0.0050846 + 0.0006749*Day 

Conclusion: When all replicates for all samples are combined, the linear regression meets the ± 10% 
specification for the calibrator open vial study to 60 days. 
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Figure 18-13: Bivariate Fit of % from Baseline by Day Sample Name = BioRad 1 

Linear Fit: % from baseline = -0.005801 -I- 0.0008542*Day 

Conclusion: For the sample BioRad 1 (mean dose = 0.055 ng/mL), the linear regression meets the ± 0.0105 
ng/mL (± 19% based on concentration) criteria calibrator open vial study to 60 days. Additionally, all 
individual replicates meet the ± 3 SD criteria. 

Figure 18-14: Bivariate Fit of % from Baseline by Day Sample Name = BioRad 2 

^ 
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+10% 

-10% 

-3SD 
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Day 

Linear Fit: % from baseline = 0.003772 + 0.0009814*Day 

Conclusion: For the sample BioRad 2 (mean dose = 0.575 ng/mL), the linear regression meets the 10% criteria 
for calibrator open vial shidy to 60 days. Additionally, all individual replicates meet the ± 3 SD criteria. 
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Figure 18-15: Bivariate Fit of % from Baseline by Day Sample Name = BioRad 3 
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Linear Fit: % from baseline = 0.0024066 + 0.0003095*Day 

Conclusion: For the sample BioRad 3 (mean dose = 1.831 ng/mL), the linear regression meets the ± 10% 
criteria for calibrator open vial shidy to 60 days. Additionally, all individual replicates meet the ± 3 SD 
criteria. 

Figure 18-16: Bivariate Fit of % from Baseline by Day Sample Name = MORE 3 
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Linear Fit: % from baseline = 0.0199604 -I- 0.0005546*Day 

Conclusion: For the sample MQRE 3 (mean dose = 12.887 ng/mL), the linear regression meets the ± 10% 
SD criteria for calibrator open vial study to 60 days. Additionally, all individual replicates meet the ± 3 SD 
criteria. 
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Question 19: Device Calibrators: 

FDA: It seems that the calibrators for use with the device may not have been previously cleared. They may be 
cleared with this submission. If this is the case, according to our guidance document on calibrators found 
at: http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm 
092801.pdf. you should provide a complete and detailed description ofthe protocol and procedures for the 
value assignment process and the validation process for the calibrators (see Section IV b-e of the guidance on 
calibrators referenced above). Furthermore, please specify what controls and calibrators were used during the 
value assignment procedure. Please describe how the assigned values were verified to be accurate. 
Independent controls should be included with each value determination run in order to validate the results. 
Please also describe the traceability of your calibrators. 

BEC Response to Question 19. 

The specific information requested above for the AccuTiiH-3 Calibrators is referenced below: 

0 Information to support calibrator clearance is provided in Appendix 11, in accordance with the 
Abbreviated 510(k) guidance document. 

0 A complete and detailed description of the protocol and procedures for the value assignment process, 
including a description of its validation, controls and calibrators used in the value assignment procedure, 
how the calibrator values were accurately assigned, and a description of the independent controls that 
were used with each calibrator value determination is contained in Section FV.b., "Calibrator 
Preparation, Value Assignment and Validation," in Appendix 11. 

0 Traceability ofthe AccuTnH-3 Calibrators is described in Section IV.d., "Calibrator Standardization," in 
Appendix 11. 

0 Calibrator draft labeling is presented in Section III., "Labeling," in Appendix 11. 
0 Calibrator stability is discussed in BEC's response to Question 18 (Stability studies). 

The AccuTnH-3 Calibrator Abbreviated 510(k) has met the requirements of the FDA Guidance, 
"Abbreviated 510(k) Submission for In Vitro Diagnostic Calibrators." 
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Quest ion 20: Labeling: 

FDA: In addition to the labeling changes requested in the items above, please address the following. Please 
send updated labeling with your response. 

20.a. FDA: Clinical Sensitivity and Specificity: Please remove all data obtained using cut-offs that were not pre-
specified. You should only provide clinical performance data for your pre-specified cut-offs (e.g., 0.02 and 0.03). 
You should also include the PPV and NPV of your assay at the different time points and at the different hours 
after symptoms onset in the labeling. 

BEC Response to Question 20.a. 

Clinical sensitivity and specificity data for any cut-off that was not pre-specified have been removed from 
the Instructions for Use (IFU). 

Sensitivity and specificity data, as well as the positive predictive value (PPV) and negative predictive value 
(NPV) data at the different time points are included in the IFU only for AccuTnI+3 cut-offs of 0.02 ng/mL 
and 0.03 ng/mL. The time points included for these parameters are < 8 hours from symptom onset, > 8 
hours from symptom onset, baseline (initial collection upon admission to the emergency department), 1 to 3 
hours from baseline, and 3-6 hours from baseline. 

Please see the revised IFU, provided in Appendix 9. 

20.b. FDA: Please remove the information about Risk Stratification for NSTEMI/UA Patients. Please refer to 19a [2a] 
for additional discussion. 

20.C. FDA: We recommend that you remove the "method comparison" information from the labeling. As discussed in 
the points to consider for Troponin 510(k) submissions provided to you under pre-IDE 1100255, a method 
comparison study that evaluates your test compared to predicate device is not necessary. It is also not 
necessary to use the predicate device in your clinical study. We will review the cleared clinical performance of 
your predicate device to your clinical performance to determine whether your device is substantially equivalent 
We are also concerned that the method comparison data is not clinically useful. 

BEC Response to Questions 20.b. and 20.c. 

As noted previously in our response to Question 2 (Intended Use), we have removed all references to "risk 
stratification" claims for NSTEMI/UA patients from the intended use statement and from the IFU. In 
addition, the section ofthe IFU describing method comparison to a predicate device has been removed. 

Other changes to device labeling: 

0 BEC's analytical performance data and analysis, involving interfering substances and assay cross-
reactivity, have been updated to include information fi-om additional testing performed at FDA's request 
after the Submission, and the device labeling has been revised accordingly. 

0 Please also note that low molecular weight heparin (LMWH) remains in the list of interfering 
substances tested because this molecule is not used to prevent clotting of patient plasma samples, but, 
rather, is used as a pharmaceutical anti-clotting therapy. It is very common for patients undergoing 
LMWH therapy to have troponin testing ordered. However, we have removed sodium heparin 
(previously listed as "Heparin-Sodium") from the list of interfering substances to eliminate any 
confusion on the part of the end users between drug therapy and anticoagulant uses for heparin. 

0 And finally, as noted earlier in our response to Question 2 (Intended Use), both serum and plasma 
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(lithium heparin) remain as preferred sample types in the intended use statement and in the IFU. 
The product name has been changed to AccuTnI-t-3 throughout the device labeling, and provided in 
Appendix 9 and Appendix 10. 
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Question 21 : 510(k) Summary 

FDA: Please submit a new 510(k) summary with your response. 

BEC Response to Question 21. 

The new 510(k) Summary and Indications for Use form are provided in Appendix 12. 
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Appendix 6: Linearity Results, including higher order fitted estimates, linearity plots, and difference 
tables referenced in the response to Question 6.c. 
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referenced in the response to Question 18.a. 

Appendix 8: Calibrator Real Time Stability Results for individual controls with all replicates as 
referenced in the response to Question 18.a. 

Appendix 9: Instructions for Use 
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Appendix 1: Concordance Root Cause Investigation Report 
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Appendix 2: FDA Meeting Briefing Package 

The following is correspondence BEC sent to the Agency as pre-read material prior to the face-to-face 
meetitig held on October 26, 2012. 
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BBCKMAN 
COULTER 

October 17, 2012 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center-WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 
ATTN: Paula Velasco Caposino, Ph.D 

SUBJECT: K121214 Meeting Briefing Package 

Access AccuTnl on the Access 2 Immunoassay Systems 

Dear Dr. Caposino, 

Thank you for meeting with us via teleconference Thursday, October 4, 2012, to discuss 

Beckman Coulter's ("BEC") 510(k) submission for AccuTnl on the Access 2 Immunoassay 

Systems, 510(k) K121214, and agreeing to have a face-to-face meeting on October 26, 2012. We 

are providing this briefing package to help ensure a productive meeting. 

The briefing package provides an update on the results of our investigation of anomalous data 

seen in our Thermal Sensitivity - Impact on Low Dose Concordance/Agreement study 

("concordance") as well as information related to certain issues raised in the Agency's June 20, 

2012 deficiency letter that BEC would like to discuss. These issues include: 

• Thermal Sensitivity - Acceptance Criteria 

• Calibration 

• Temperature Set Points Specifications 

• Natural, Unmodified Patient Sample Rationale 

• Sample Matrix comparison 

If you have any questions or requests for additional information, please feel free to contact me 
at (612) 804-1728 at your convenience. 

Sincerely, 

Scott Cundy, RAC 

VP Quality and Regulatory Affairs 
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Introduction 

After evaluating the Division's concerns and questions in the 510(k) deficiency letter ("Letter"), 

we realize now that we should have provided the Division with more detailed information about 

the rationales behind some of our study designs. Therefore, we are providing additional 

background on the testing schema strategies, acceptance criteria, and the specific assay and 

sample characteristics that led to the design of our analytical studies. Also, in light of concerns 

the Division has raised regarding concordance results in a BEC analytical study that was part of 

the 510(k) submission, BEC felt it was important to provide background on the work we have 

done since receiving the letter to investigate this issue. Additionally, BEC would like to have a 

technical discussion and share our strategy for addressing a few questions that were called out 

in the deficiency letter. 

The specific questions are related to: 

• Thermal Sensitivity - Acceptance Criteria 

• Calibration 

• Temperature Set Points 

• Patient Sample Rationale 

• Sample Matrix comparison 

The following information will lay the groundwork for our upcoming technical discussion. 

Thermal Sensitivity - Impact on Low Dose Concordance/Agreement (Concordance) 

Division Comment: In its Letter, the Division stated "...We performed further analysis using 

Passing-Bablok regression. The estimates of the intercepts in these regression was always 0, but, 

for example, the slope in the comparison between measurements taken at 20 and 28°C was 1.46 

with a 95% confidence interval of (1.36,1.54) and for measurements taken in 18 and 26°C the 

slope was 1.33 with a 95% confidence interval of (1.26,1.40). Based on this analysis and the 

analysis provided in the table above, we have serious concerns that higher temperatures 

consistently yielded higher troponin measurements. Therefore, we do not believe that the data 

provided demonstrates concordance across temperatures." 

BEC Clarifying Points: 

BEC agrees that the temperature concordance verification study exhibited higher than expected 

thermal bias after correction by the thermal algorithm. Based on BEC's further evaluations it has 

been determined that this bias was the result of a subset of patient samples exhibiting 

anomalous thermal response in the concordance study. 
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Upon receipt of the Letter, BEC launched an immediate investigation to identify the root cause 

of this anomalous behavior. A full review of our historical development and verification data 

showed that this magnitude of thermal bias had not been observed previously. W/e 

systematically evaluated the probable causes of this bias and were able to rule out: (1) 

instrument; (2) calibrator lot; (3) reagent lot; (4) software; (5) thermal correction algorithm; (6) 

thermal chamber issues; (7) study date; (8) operator; (9) run order; (10) sample shipment; and 

(11) analyte concentration. Further investigation focused on three areas. 

1. Sample acquisition, handling, storage, and processing 
2. Thermal properties of Troponin I, its isoforms and degradation products 
3. Additional data analysis and retest 

Details on the testing and analyses are described below. 

1. Sample acquisition, handling, storage, and processing 

All samples used in the analytical concordance study were de-identified residual patient samples 

acquired from external vendors. As such, acquiring additional volumes from those specific 

patients for our investigation and further testing was not possible. Based on our review we 

determined that one particular vendor provided the majority of samples used in the 

concordance study that exhibited the observed thermal bias. 

BEC investigated the collection, storage and shipping processes used by this vendor to collect 

the samples, and learned that the samples had been stored at 4°C for approximately 2-6 weeks 

before they were frozen and shipped to BEC. This sample handling deviates from the specimen 

collection and preparation guidelines in AccuTnl's Instructions for Use ("IFU"). 

BEC could not reproduce the anomalous thermal response with samples that were collected 

under IFU conditions and then subjected to up to 5 additional freeze/thaw cycles or extended 

storage up to 6 weeks at 4°C. Other vendor handling and/or storage parameters could not be 

simulated, therefore we continued with our investigation as described below. 

2. Thermal properties of Troponin I ("Tnl"), its isoforms and degradation products 

Because the instability of the Tnl molecule has been well documented in the literature, BEC also 

investigated the potential impact of molecular and structural properties of Tnl on the resultant 

thermal response. A model system was created using a native troponin l-C complex spiked into 

plasma and serum samples at various concentrations. Size exclusion chromatography and 

subsequent immunoassay analysis revealed formation of high molecular weight Tnl aggregates 

during extended storage (up to 6 weeks) at 4°C. This phenomenon was sample specific, and 

resulted in altered thermal response. In addition, multiple Tnl isoforms have been tested. 

Extended storage of certain model system samples and Tnl isoforms also demonstrated altered 
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thermal response. This observation corroborates the hypothesis that sample handling is a 

probable root cause. 

3. Additional Data Analysis and Retest 

BEC reanalyzed historical data sets with the Passing-Bablok ("P-B") regression method used by 

the Division. One data set was from a concordance study conducted during our development 

phase, with a design comparable to that of the submitted concordance study and samples in the 

range of 0 to 0.4 ng/mL. The P-B regression slope results are listed in Table 1 and demonstrated 

expected thermal performance: 

Table 1: Development phase concordance study 

Study Date 
Sept, 2011 

N 
100 
100 

Temperature 
18°Cvs. 26°C 
20°Cvs.28°C 

P-B Slope 
1.08 
1.00 

In the original 510(k) submission, BEC conducted a method comparison study that analyzed 

samples over the entire dose range using P-B regression. Subsequently, BEC analyzed only the 

low-dose samples of the method comparison study (doses between 0 and 0.4 ng/mL, similar to 

the concordance study range) using the P-B regression method. BEC was able to confirm that 

these samples were collected and handled per our IFU specimen handling conditions. These P-B 

regression slope results are listed in Table 2, and again, demonstrated expected thermal 

performance: 

Table 2: Verification phase Low-Dose range analysis of method comparison study 

Study Date 
Mar, 2012 

N 

48 

Temperature 

18°Cvs. 28°C 
P-B Slope 

1.02 

Lastly, we conducted a new, prospective collection in which samples were handled per our IFU 

specimen handling conditions. We then used these samples to repeat the entire concordance 

study. The P-B regression slope results are listed in Table 3 and demonstrated expected thermal 

performance consistent with the results shown in Tables 1 and 2: 

Table 3: Repeated Concordance study with newly acquired samples 

Study Date 
Oct, 2012 

N 
109 
110 

Temperature 
18°Cvs. 26°C 
20°Cvs. 28°C 

P-B Slope 
0.96 
0.98 
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In conclusion, both our historical data and the newly conducted concordance study, with 

samples handled per the IFU, demonstrate the effectiveness of the thermal algorithm, and that 

the submitted concordance data is not representative of the typical sample thermal behavior. 

The data above supports our hypothesis that the anomalous results were isolated to the single 

sample set used for the submitted concordance study. We will submit the results ofthe new 

"Thermal Sensitivity: Impact on Low-Dose Concordance" study with our deficiency response. 

Thermal Sensitivity- Acceptance Criteria 

Division Comment: In its Letter, the Division stated, "... we do not understand the rationale of 

your acceptance criteria. Therefore, we are concerned that this study design does not 

demonstrate that the thermal sensitivity issue has been resolved." 

The Division raised this issue in Sections lai , lb , Ic, 6b, 7ai, and 7bii ofthe Letter. 

BEC Clarifying Points: 

A complete response to this issue will be provided in BEC's final response to the deficiency 

letter. However, for the purposes of facilitating a discussion at our meeting, we wanted to 

provide some clarification around a few points -

• The acceptance criterion of "average slope < 0.010" cited in the thermal robustness 

study corresponds to a change in concentration of <1% per degree C. For the entirety of 

the assay's ambient operating temperature range, this translates to a maximum 10% 

allowable bias due to temperature changes. 

• The acceptance criterion is consistent with the method comparison accuracy acceptance 

criteria of <10% for the AccuTnl assay; that is, a slope of 1.00 + 0.010 is equivalent to a 

10% thermal bias over the entire operating range. 

• This specification is consistent with allowable bias goals cited by multiple sources such 

as Rilibak, Ricos, Royal College of Pathologists of Australasia Analytical Quality 

Requirements, etc. 

Calibration 

Division Comment: In several sections of its Letter, Division stated, "We do not know how to 

interpret this study since it was not performed as this device is intended to be used. While you 

claim that the instrument calibration is stable for 56 days (irrespective of ambient temperature), 

this study was performed by generating a calibration curve at each temperature tested. We are 

concerned that the test results obtained may be more accurate if measurement is taken at the 

same temperature it was calibrated." 

The Division raised this issue in Sections lb , Ic, 5a, 5b, 5c, and 10 ofthe Letter. 

BEC Clarifying Points: 
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these three temperatures. Table 4 below shows P-B slope results and Pearson 

correlation coefficients for nine different calibration/sample temperature combinations. 

Table 4: Impact of calibration temperature on accuracy of results 

Calibration 
Temperature °C 

18 

23 

28 

Sample Run 
Temperatures °C 

18v23 
18v28 
23v28 
18v23 
18v28 
23v28 
18v23 
18v28 
23v28 

P-B Slope 

0.99 
0.97 
0.97 
1.02 
0.98 
0.96 
1.01 
1.00 
0.99 

Pearson r-
value 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

n 

108 
108 
108 
108 
108 
108 
108 
108 
108 

• Specific to Division questions 5a (LoB), 5b (LoD), and 5c (LoQ), per CLSI guideline EP17-

A2, in order to establish performance characteristics the manufacturer must include 

multiple variables (e.g. multiple reagent lots, multiple instruments, multiple days, 

multiple calibrations, large numbers of replicates, etc.). These variables were 

incorporated into our study design as described within our pre-IDE. The requirements 

of EP17-A2 preclude data reduction from a single calibration curve. 

• BEC conducted our studies in accordance with the AccuTnl Instructions for Use, to the 

extent permitted by the complexity of the studies and the requirements ofthe CLSI 

guidelines. Specific to the calibration questions, BEC does not plan to conduct additional 

studies for Thermal Sensitivity-robustness; Thermal Sensitivity- impact on cross-

temperature method comparison; LoB, LoD, LoQ, and precision based upon the above 

rationale. 

Temperature Set Point Specifications 

Division Comment: In its Letter, Division stated, "We are concerned that the criteria of ±2 °Cfor 

your temperature studies may be too broad for your thermal sensitivity studies." 

The Division raised this issue in Sections Id , 5e, 6d, 8g, 9,10, and 12 ofthe Letter. 

BEC Clarifying Points: 

A complete response to this issue will be provided in BEC's final response to the deficiency 

letter. However, for the purposes of facilitating a discussion at our meeting, we wanted to 

provide some clarification around a few points -
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• To conduct the required multiple temperature studies, BEC installed several thermally 

controlled environmental rooms and chambers. The capability of these facilities range 

from +/- IC to +/-2C depending on the size, HVAC system and load. 

• During study execution, actual temperatures were monitored, recorded and verified to 

be within ±2°C of the set point. Further data analysis determined that '"80% of the 

recorded temperatures were within +l°Cof theset point. This ±2°C range allowed BEC 

to perform studies in an environment that is representative of clinical laboratory 

ambient temperature variability. 

• Studies incorporated testing across the operating range of 18-28°C. In addition, in 

Section 8.12 of the submission, the study titled Thermal Sensitivity-Robustness, included 

temperature set-points beyond the operating range, at 16°C ±1°C and 30°C ±1°C, 

assuring algorithm effectiveness up to and beyond the recommended temperature 

range of 18-28°C. 

• BEC will provide Division the recorded actual ambient temperatures for existing thermal 

studies to demonstrate that the system was challenged with the appropriate rigor 

across the full operating temperature range (18-28°C) and the ±2 °C requirement for 

proper operation of the thermal chambers is appropriate. 

Natural, Unmodified Patient Sample Rationales 

In its Letter, the Division stated, "...we recommend that you use natural, unmodified patient 

samples..." 

The Division raised this issue in Sections 5d, 7aii, 7biii, and 10 ofthe Letter. 

BEC Clarifying Points: 

A complete response to this issue will be provided in BEC's final response to the deficiency 

letter. However, for the purposes of facilitating a discussion at our meeting, we wanted to 

provide some clarification around a few points -

• Many of the studies where this theme was identified were conducted over multiple 

runs, instruments, temperatures, and/or reagent lots. As such, large sample volumes of 

20 - 50 mL were required. Therefore, for these studies, pooled or spiked samples were 

required. 

• Individual, natural patient samples containing cTnl analyte are typically available as 

residual draws in quantities of only 0.5-2 mL, much less than the volume needed for 

these studies. The conditions of individuals with elevated troponin results preclude 

collection of substantial volumes of serum or plasma. 

• The commercial controls used in the studies are reflective of the thermal response of 

natural patient samples. 

• However, BEC did conduct certain studies with natural patient samples where the 

required collection volumes could be obtained. For example, the method comparison 
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and sample type comparison studies included in the submission were designed and 

conducted to confirm the accuracy of AccuTnl and algorithm performance using 

individual, natural, unmodified patient samples. 

BEC does not plan to conduct additional studies based on the above. 

Sample Matrix comparison 

Division Comment: In its Letter, Division stated, "....We still recommend that you evaluate the 

serum samples from your pivotal clinical study to demonstrate the clinical performance of your 

device (sensitivity, specificity, negative predictive value and positive predictive value) when 

serum samples are used at the pre-specified cut-offs." 

The Division raised this issue in Sections 2b and 4 ofthe Letter. 

BEC Clarifying Points: 

A complete response to this issue will be provided in BEC's final response to the deficiency 

letter. However, for the purposes of facilitating a discussion at our meeting, we wanted to 

provide some clarification around a few points -

• BEC contacted the Division in January 2011 to gain additional clarity on the matrix 
comparison requirements. 

• In response to BEC's inquiry, the Division provided the following response: "As indicated 
in the Points to Consider document from April 2010, we recommend that if you are 
pursuing more than a single matrix type claim for your device then you should collect 
and test specimens for each claimed sample matrix, such as whole blood and plasma, to 
obtain clearance for multiple matrices. If you decide not to include all claimed matrix 
types in your clinical performance evaluation, then you will need to demonstrate that 
there is little to no bias between sample types in a matrix comparison study using 
substantially narrow acceptance criteria. In addition, you will need to include an 
adequate number of samples around the assay cutoff. The results from your matrix 
comparison study will be evaluated during the review of your device premarket 
notification." 

• Consistent with the Division's feedback, we did not include all claimed matrix types in 
our clinical performance evaluation, but instead we demonstrated that there is little to 
no bias between serum and lithium heparin plasma used in the matrix comparison 
study. Excellent agreement was shown between the matrices for specimens from the 
pivotal study as documented in the 510(k) submission (n= 107, slope= 1.00, 95% Cl= 
0.98 - 1.00, Y intercept= 0.00, r= 1.00) to support the use of serum as a matrix for the 
AccuTnl assay. 

• To provide additional information to further address the Division feedback that we focus 
on patients near the clinical cut off, additional analysis of the data derived from the 
target population in the pivotal clinical trial was performed. The range was truncated to 
include only patients with troponin levels from 0.01 to 0.4 ng/ml. Similar to what was 
observed in the wider range analysis, excellent agreement between the two matrices 
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was observed. n= 86, P-B slope= 1.00, P-B intercept= 0.00, Pearson r= 0.99. See Figure 
2 below: 

Figure 2. Low Concentration Range Serum vs. Plasma Matrix comparison 
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In addition, BEC has reviewed the 510(k) Substantial Equivalence Determination 
Decision Summary for the predicate device, ADVIA Centaur* Tnl-Ultra, (k)053020. The 
linear regression equation for lithium heparin vs. serum is described as follows: 

Centaur: y(Heparinized plasma) = 0.91x(serum) + 0.67; r = 0.964 and n = 53. 

BEC's linear regression equation for lithium heparin vs. serum is described as follows: 

BEC: y(Heparinized plasma) = l.OOx(serum) + 0.00; r = 1.00 and n = 107 

Given the excellent correlation observed between serum and lithium heparin plasma for 
specimens both near the clinical cut-off and at higher levels tested in accordance with 
the Division's recommendations, and performance that is substantially equivalent to 
that described in the Decision Summary by the predicate device, we request that the 
claimed use of serum be retained in the Intended Use. 

BEC Confidential Page 10 of 11 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Appendix Page A-16 

CONFIDENTIAL Access AccuTnl+3 
k121214 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Summary 

In our follow-up meeting with the Division's technical reviewers, BEC would like to discuss the 
additional background information for our study designs presented above, and gain agreement 
on the path forward with respect to those studies. 

Please note that BEC intends to address all other Division concerns as follows. 

Division request 
Retest 

Modify Labeling (Instructions for Use) 

Clarification and/or additional analysis 

BEC planned action 
Retest and provide results for: 

• Thermal sensitivity: concordance 
• Linearity 
• Interfering substances 
• Cross Reactivity 

Remove from Instructions for Use: 
• References to risk stratification 
• Data obtained from cutoffs not pre-

specified 
• method comparison data to 

predicate 
Add to Instructions for Use: 

• PPV and NPV for additional time 
points after admission and 
symptom onset 

Provide clarification and/or additional 
analysis as requested for: 

• Modified analyses for stability data 
• Pivotal clinical trial questions and 

analyses 
• Description of the algorithm and its 

development 
• Hardware questions 
• Software questions 
• Calibrator description, value 

assignment and traceability 

Thank you for your consideration of these topics, and we look forward to the opportunity to 
further discuss our submission with you. 
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MEMORANDUiVI 

TO: Scott Cundy 
Vice President Quality and Regulatory Affairs 
Beckman Coulter, Inc. 

FROM: Paula Caposino 
Scientific Reviewer 
FDA/CDRH/OIR/DCTD 

RE: kl21214 Meeting Briefing Package 
DEVICE: Access AccuTnl on the Access 2 Immunoassay Systems 
DATED: October 17, 2012 

DATE: November 7, 2012 

Dear Scott Cundy: 

Thank you for submitting this information for our review. As discussed during the October 26, 
2012 meeting, we are providing written feedback to the topics (hat wc did not discuss during our 
meeting. Please find enclosed our responses based on the current information reviewed. Please 
note that this is an informal communication that represents the best judgment ofthe Office of In 
Vitro Diagnostics and Radiological Health staff and consultants who reviewed your proposal. It 
docs not constitute an advisory opinion and does not bind or otherwise obligate or commit the 
agency to the views expressed, as per 21 CFR 10.85(k). 

FDA responses: 
1. Thermal Sensitivity - Impact on Low Dose Concordance/Agreement (Concordance): 

FDA note: Tills topic was discussed during the October 26, 2012 meeting. 

2. Thermal Sensitivity- Acceptance Criteria: In its Letter, the Division stated, "... we do not 
understand the rationale of your acceptance criteria. Therefore, we are concerned that this 
study design does not demonstrate that the thermal sensitivity issue has been resolved." 
The Division raised this issue in Sections lai, lb, Ic, 6b, 7ai, and 7bii ofthe Letter. 

BEC Clarifying Points: A complete response to this issue will be provided in BEC's final 
response to the deficiency letter. However, for the purposes of facilitating a discussion at our 
meeting, we wanted to provide some clarification around a few points: 

• The acceptance criterion of "average slope < 0.010" cited in the thermal robustness study 
corresponds to a change in concentration of <I% per degree C. For the entirety ofthe 
assay's ambient operating temperature range, this translates to a maximum 10% allowable 
bias due to temperature changes. 

• The acceptance criterion is consistent with the method comparison accuracy acceptance 
criteria of<10% for the AccuTnl assay; that is, a slope of 1.00 ± O.OIO is equivalent to a 
10% thermal bias over the entire operating range. 
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• This specification is consistent with allowable bias goals cited by multiple sources such 
as Rilibak, Ricos, Royal College of Pathologists of Australasia Analytical Quality 
Requirements, etc. 

FDA response: We are concerned that if your studies demonstrate consistent thennal bias, 
then the thennal sensitivity issue has not been resolved. In your response, you need to 
demonstrate that the perfonnance of your device is equivalent irrespective of ambient 
temperature (within the context ofthe assay's imprecision) and that your device is safe for 
patient use. 

Calibration: In several sections of its Letter, Division stated, "We do not know how to 
interpret this study since it was not performed as this device is intended to be used. While you 
claim that the instrument calibration is stable for 56 days (irrespective of ambient 
temperature), this study was performed by generating a calibration curve at each 
temperature tested. We are concerned that the test results obtained may be more accurate if 
measurement is taken at the same temperature it was calibrated." The Division raised this 
issue in Sections lb, Ie, 5a, 5b, 5c, and 10 of the Letter. 

BEC Clarifying Points: A complete response to this issue will be provided in BEC's final 
response to the deficiency letter. However, for the purposes of facilitating a discussion at our 
meeting, we wanted to provide some clarification around a few points -

• AccuTnl patient samples exhibit a "thermal sensitivity" of approximately 3.5% per 
degree Celsius. However, the calibrator, which uses a recombinant antigen, does not 
exhibit the same thermal sensitivity. As a result, recalibration does not correct for the 
temperature induced shift of reported results. See Figure I. 

• The thermal algorithm was developed to compensate for the difference in thermal 
response between samples and calibrators. 

• For the 18 °C, Normal Laboratory Conditions (-23 °C), and 28 °C constant-temperature 
studies, calibration was performed at each respective temperature, to demonstrate that 
even though the calibrator signals do not change with ambient temperature, the system 
can perform valid calibrations at the extremes ofthe temperature range with appropriate 
sofhvare algorithm adjustment of sample results. 

• For the multi-temperature studies, a single calibration was conducted at approximately 23 
°C and used to determine results across the entire temperature range, thereby 
demonstrating the effectiveness ofthe algorithm across the operating range using a single 
calibration. 

• Existing method comparison data generated at multiple calibration and run temperatures 
has been reanalyzed and demonstrates that test results are accurate and meet acceptance 
criteria, independent of calibration temperature. Calibrations established at I8°C, 23°C, 
and 28°C were used to correlate patient results generated at these three temperatures. 
Table 4 below shows P-B slope results and Pearson correlation coefficients for nine 
different calibration/sample temperature combinations. 

• Specific to Division questions 5a (LoB), 5b (LoD), and 5e (LoQ), per CLSI guidehne 
EPI7-A2, in order to establish performance characteristics the manufacturer must include 
multiple variables (e.g. multiple reagent lots, multiple instruments, multiple days, 
multiple calibrations, large numbers of replicates, etc.). These variables were 

Beckman Coulter, Inc. CONFIDENTIAL Access AccuTnl+3 
1000 Lake Hazeltine Drive k121214 
Chaska, MN 55318 
Appendix Page A-32 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



incorporated into our study design as described within our pre-IDE. The requirements of 
EPI7-A2 preclude data reduction from a single calibration curve. 

• BEC conducted our studies in accordance with the AccuTnl Instructions for Use, to the 
extent permitted by the complexity ofthe studies and the requirements ofthe CLSI 
guidelines. Specific to Ihe calibration questions, BEC does not plan to conduct additional 
studies for Thermal Sensitivity-robustness; Thermal Sensitivity- impact on cross-
temperature method comparison; LoB, LoD, LoQ, and precision based upon the above 
rationale. 

FDA response: In addition to understanding "that even though the calibrator signals do not 
change with ambient temperature, the system can perform valid calibrations at the extremes 
ofthe temperature range wilh appropriate software algorithm adjustment of sample results ", 
we need to understand the performance ofthe device as il is intended to be used. Regarding 
the limits of detection studies (i.e., LoB, LoD and LoQ) while we encourage different sources 
of variables in your studies, these should be within the context ofthe expected variability Ihat 
the end user would experience. As such, it seems that calibrating at every temperature is not 
as this device is to be used. Therefore, in your response, please provide data for the 
requested studies demonstrating the performance of this device as intended for use. As 
discussed above in item 2, in your response, you need to demonstrate that the perfonnance of 
your device is equivalent irrespective of ambient temperature and that your device is safe for 
palient use. Furthermore, where there are differences in the performance with calibration at 
each temperature compared to calibration al a single temperature, you should investigate the 
reason for the difference in the performance and provide your findings for FDA review. 

Temperature Set Point Speciflcations: In its Letter, Division stated, "We are concerned 
lhal the criteria of ±2 °C for your temperature studies may be too broad for your thermal 
sensitivity studies." The Division raised this issue in Sections Id, 5e, 6d, 8g, 9, 10, and 12 of 
the Letter. 

BEC Clarifying Points: A complete response to this issue will be provided in BEC's final 
response to the deficiency letter. However, for the purposes of facilitating a discussion at our 
meeting, we wanted to provide some clarification around a few points -

• To conduct the required multiple temperature studies, BEC installed several thermally 
controlled environmental rooms and chambers. The capability of these facilities range 
from +/- IC to +/-2C depending on the size, HVAC system and load. 

• During study execution, actual temperatures were monitored, recorded and verified to be 
within ±2°C ofthe set point. Further data analysis determined that -80% ofthe recorded 
temperatures were within ±1°C ofthe set point. This ±2°C range allowed BEC to perform 
studies in an environment that is representative of clinical laboratory ambient temperature 
variability. 

• Studies incorporated testing across the operating range of I8-28°C. In addition, in Section 
8.12 ofthe submission, the study titled Thermal Sensitivity-Robustness, included 
temperature set-points beyond the operating range, at I6°C ±I°C and 30°C ±I°C, 
assuring algorithm effectiveness up to and beyond the recommended temperature range 
of 18-28°C. 
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• BEC will provide Division the recorded actual ambient temperatures for existing thermal 
studies to demonstrate that the system was challenged with the appropriate rigor across 
the full operating temperature range (18-28°C) and Ihe ±2 °C requirement for proper 
operation ofthe thermal chambers is appropriate. 

FDA response: Understood. We will review your complete response and make our 
detennination. 

5. Natural, Unmodified Patient Sample Rationales: In its Letter, the Division stated, "...we 
recommend that you use natural, unmodified patient samples... " The Division raised this 
issue in Sections 5d, 7aii, 7biii, and 10 ofthe Letter. 

BEC Clarifying Points: A complete response to this issue will be provided in BEC's final 
response to the deficiency letter. However, for the purposes of facilitating a discussion at our 
meeting, we wanted to provide some clarification around a few points -

• Many of the studies where this theme was identified were conducted over multiple runs, 
instruments, temperatures, and/or reagent lots. As such, large sample volumes of 20 - 50 
mL were required. Therefore, for these studies, pooled or spiked samples were required. 

• Individual, natural patient samples containing cTnl analyte arc typically available as 
residual draws in quantities of only 0.5-2 mL, much less than the volume needed for 
Ihese studies. The conditions of individuals with elevated troponin results preclude 
collection of substantial volumes of serum or plasma. 

• The commercial controls used in the studies are reflective ofthe thermal response of 
natural patient samples. 

• However, BEC did conduct certain studies with natural patient samples where the 
required collection volumes could be obtained. For example, the method comparison and 
sample type comparison studies included in the submission were designed and conducted 
to confirm the accuracy of AccuTnl and algorithm performance using individual, natural, 
unmodified patient samples. BEC does not plan to conduci additional studies based on 
the above. 

FDA response: We still recommend that you provide data for all requested studies using 
natural palienl samples (i.e., not spiked with exogenous cTnl analyte). However, we agree 
that the use of pooled patient samples with relevant cTnl concentrations (that are not spiked 
with exogenous cTnl analyte) are acceptable for the requested studies (i.e., LoD, LoQ, field 
effectiveness studies and precision studies). 

6. Sample Matrix comparison: In its Letter, Division stated, "....We still recommend that you 
evaluate the serum samples from your pivotal clinical study to demonstrate the chnical 
performance of your device (sensitivity, specificity, negative predictive value and positive 
predictive value) when serum samples are used at the pre-speeified cut-offs." The Division 
raised this issue in Sections 2b and 4 ofthe Letter. 

BEC Clarifying Points: A complete response to this issue will be provided in BEC's final 
response to the deficiency letter. However, for the purposes of facilitating a discussion at our 
meeting, we wanted lo provide some clarification around a few points -
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• BEC contacted the Division in January 2011 to gain additional clarity on the matrix 
comparison requiremenls. 

• In response to BEC's inquiry, Ihe Division provided Ihe following response: "As 
indicated in the Points to Consider document from April 2010, we recommend that ifyou 
are pursuing more Ihan a single matrix type claim for your device then you should collect 
and lest specimens for each claimed sample matrix, such as whole blood and plasma, to 
obtain clearance for multiple matrices. Ifyou decide not to include all claimed matrix 
types in your clinical performance evaluation, then you will need to demonstrate that 
there is little to no bias between sample types in a matrix comparison study using 
substantially narrow acceptance criteria. In addition, you will need to include an adequate 
number of samples around the assay cutoff The results from your matrix comparison 
study will be evaluated during the review of your device premarket notification." 

• Consistent with the Division's feedback, we did not include all claimed matrix types in 
our clinical performance evaluation, but instead we demonstrated that there is little to no 
bias between serum and lithium heparin plasma used in the matrix comparison study. 
Excellent agreement was shown between the matrices for specimens from the pivotal 
study as documented in the 510(k) submission (n= 107, slope= 1.00, 95% CI= 0.98 -
1.00, Y intercept= 0.00, r= 1.00) to support the use of serum as a matrix for the AccuTnl 
assay. 

• To provide additional information to further address the Division feedback that we focus 
on patients near the clinical cut off, additional analysis ofthe data derived from the target 
population in the pivotal clinical trial was performed. The range was truncated to include 
only patients with troponin levels from 0.01 to 0.4 ng/ml. Similar lo what was observed 
in Ihe wider range analysis, excellent agreement between the two matrices was observed. 
n= 86, P-B slope= 1.00, P-B intercept= 0.00, Pearson r= 0.99. Sec Figure 2 below: 

• In addition, BEC has reviewed the 510(k) Substantial Equivalence Determination 
Decision Summary for the predicate device, ADVIA Centaur® Tnl-Ultra, (k)053020. 
The linear regression equation for lithium heparin vs. serum is described as follows: 

Centaur: y(Heparinized plasma) = 0.91 x(serum) + 0.67; r = 0.964 and n = 53. 

BEC's linear regression equation for lithium heparin vs. serum is described as follows: 

BEC: y(Heparinized plasma) = 1 .OOx(serum) + 0.00; r = 1.00 and n = 107 

• Given the excellent correlation observed between serum and lithium heparin plasma for 
specimens both near Ihe clinical cut-off and at higher levels lested in accordance with the 
Division's recommendations, and performance that is substantially equivalent to that 
described in the Decision Summary by Ihe predicate device, we request that the claimed 
use of serum be retained in the Intended Use. 

FDA response: I cannot find the record of our interaction with you from January 2011 (it 
does not seem to be part of the Pre-IDE 1100255). However, since the cut-offs for troponin 
assays based on the 99' percentile are much lower than the cut-offs of previously cleared 
assays, the approach used by the predicate device to obtain clearance for several sample 
types may no longer be appropriate. Specifically, for the predicate device, the diagnostic 
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Page 6 - Scott Cundy (k 121214 Meeting Briefing Package) 

cut-off was based on the definition of Ml as described by the World Health Organization 
(0.9ng/mL). This cut-off is 30 times higher than your ROC determined cut-off and 45 times 
higher than your cut-off using the 9^ percentile. Therefore, we are not sure if the 
regression model will reliably predict the clinical performance of another sample type using 
your new and much lower diagnostic cut-offs. As we have consistently recommended (in the 
Points to Consider document from April 2010, in your description of our response to your 
inquity from Januaty 2011 and in our letter requesting additional informaiion) in order to 
claim the use of multiple matrices, you should demonstrate the clinical performance of your 
device using each sample type that you intend to claim. 

Ifyou have any questions, please feel free to contact me. 

Regards, 

/ M i (/: c/if>(i>:m̂  

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIR, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301)796-6160 
Fax. (301)847-8513 
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Appendix 4: FDA Teleconference Correspondence 

The following is the correspondence sent to the Agency as pre-read material prior to the 
teleconference held on November 16, 2012. 
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BECKMAN 
COULTER 

November 13, 2012 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 
ATTN: Paula Velasco Caposino, Ph.D 

SUBJECT: Topics for November 16, 2012 Teleconference 
Access AccuTnl on the Access 2 Immunoassay Systems, SlO(k) K121214 

Dear Dr. Caposino, 

Thank you for providing your written feedback regarding the subjects that we were not able to 
discuss during the October 26, 2012 meeting in Washington DC, and for agreeing to meet with 
us via teleconference to further discuss these topics. 

Beckman Coulter would like to seek alignment with the Division in the following areas, which are 
described in more detail on the following pages: 

• Sample Matrix Comparison 
• Natural, Unmodified Patient Sample Rationale 
• Calibration Strategy 

We have addressed FDA's concerns and have provided additional background information 
below in preparation for our teleconference with the Division on Friday, Nov. 16. 

Sincerely, 

Scott Cundy, RAC 

VP Quality and Regulatory Affairs 
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Sample Matrix Comparison 

FDA response: / cannot find the record of our interaction with you from January 2011 (it does 

not seem to be part ofthe Pre-IDE 1100255). However, since the cut-offs for troponin assays 

based on the 99"' percentile are much lower than the cut-offs of previously cleared assays, the 

approach used by the predicate device to obtain clearance for several sample types may no 

longer be appropriate. Specifically, for the predicate device, the diagnostic cut-off was based on 

the definition oftVII as described by the World Health Organization (0.9 ng/mL). This cut-off is 30 

times higher than your ROC determined cut-off and 45 times higher than your cut-off using the 

99"' percentile. Therefore, we are not sure if the regression model will reliably predict the clinical 

performance of another sample type using your new and much lower diagnostic cut-offs... 

BEC has located and attached the email correspondence (below) between Dr. Kurtis Bray (BEC) 

and Dr. Ileana Elder (FDA) for your reference. 

BEC has also performed additional statistical analyses of the data from the clinical sample matrix 

comparison study to demonstrate that the assay will reliably predict the clinical performance of 

both sample types at the established diagnostic cutoffs. 

Please review the material provided below. The additional analyses demonstrate the 

equivalence of serum and plasma matrices, and we will be prepared to discuss any additional 

questions you have regarding this topic. 

In correspondence with FDA, Beckman asked for specific clarification about requirements for 

validation of additional matrix types. In an e-mail to lead reviewer, Ileana Elder, dated January 

13, 2011 we asked: 

From: krbray@beckman.com [mailto:krbray@beckman.com] 
Sent: Thursday, January 13, 2011 10:28 AM 
To: Elder, Ileana 
Subject: 1100255 

Dear Dr. Elder, 

I am writing with a brief question concerning one point of our specimen testing 
plans for our ongoing prospective AccuTnl clinical trial for the Access and Dxl 
assay systems. 

Our current primary specimen type for Tnl measurement is lithium heparin, but we also 
wish to validate the use of serum and include that in our labeling as well. 
Thus, consistent with the direction provided in FDA's "Points to Consider" 
document, and using CLSI guidance EP 09 as a guide, our plan is to test the 
lithium heparin specimens from entire clinical cohort. The use of serum will at 
the same time be validated per EP 09 by testing and comparing a sufficient 
subset of serum specimens from the relevant target clinical population enrolled 
in our clinical trial. 
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Please confirm that this approach is aligned with FDA's expectations for 
validation of multiple specimen types. Thank you. 

Kurt Bray 

Kurtis R. Bray, Ph.D. 
Director of Clinical Research 
Beckman Coulter, Inc. 
2470 Faraday Avenue 
Carlsbad, CA 92010 

Dr. Elder replied via e-mail on January 18, 2011: 

"Elder, Ileana" <lleana.Elder@fda.hhs.gov> 

01/18/2011 06:41 AM 

Dear Dr. Bray, 

Thank you for your question regarding validation of different matrix types for your 
troponin assay. As indicated in the Points to Consider document from April 2010, we 
recommend that if you are pursuing more than a single matrix type claim for your device 
then you should collect and test specimens for each claimed sample matrix, such as 
whole blood and plasma, to obtain clearance for multiple matrices. If you decide not to 
include all claimed matrix types in your clinical performance evaluation, then you will 
need to demonstrate that there is little to no bias between sample types in a matrix 
comparison study using substantially narrow acceptance criteria. In addition, you will 
need to include an adequate number of samples around the assay cutoff. The results 
from your matrix comparison study will be evaluated during the review of your device 
premarket notification. 

Do not hesitate to contact us if you have further questions. 

Sincerely, 

Ileana 

Ileana Elder, Ph.D., RAC, CQA (ASQ) 
FDA/CDRH/OIVD/DCTD 
Phone:(301)796-6143 

As provided for in Dr. Elder's reply, we did not include all claimed matrix types in our clinical 

performance evaluation, but instead we demonstrated that there is little to no bias between 

serum and lithium heparin plasma used in the matrix comparison study. We tested matched 

serum and lithium heparin plasma specimens from 123 subjects whose Tnl levels spanned the 

assay range. 
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Analytical agreement between the two specimen types was originally tested by Passing-Bablok 

regression analysis for the 107 subjects whose Tnl levels were above 0.01 ng/ml . The excellent 

agreement shown between the matrices for specimens f rom the pivotal study as documented in 

the 510(k) submission (n= 107, slope= 1.00, 95% Cl= 0.98 - 1.00, Y intercept= 0.00, r= 1.00) 

demonstrated the equivalence of serum to plasma as sample matrices for the AccuTnl assay. 

To address Dr. Elder's instruction that we focus on patients near the clinical cut off, we have 

performed a Deming regression analysis on those paired serum and plasma samples wi th in the 

pivotal clinical tr ial w i th t roponin levels f rom 0.01 to 0.4 ng/ml . Similar t o what was observed in 

the wider range analysis, excellent agreement between the t w o matrices was observed. n= 86, 

slope= 1.00, Y intercept= 0.00, r= 0.99. See figure below: 
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• 

To further assess the agreement between the two matrix types, we also performed a Bland-

Altman analysis of bias for the same specimens with values in the clinically-relevant range 

between 0.01 and 0.40 ng/ml. As the Bland-Altman plot below shows, there was only a small 

degree of random distribution around a near-zero bias (-0.001), indicating no systemic bias 

between the two sample matrix types. 
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m 
Next, to investigate the clinical concordance between the two sample types around the 0.03 

ng/ml recommended clinical cut-off, we performed McNemar's test on the serum and plasma 

data from all 123 subjects for which both specimen types had been tested. The table below 

shows excellent concordance with no significant differences (p=0.65) between serum and 

lithium heparin plasma. 

Access AccuTnl; Plasma vs Serum Concordance Analysis 
McNemar's Test: p=0.65 

96% agreement between plasma and serum (118^23) 

Plasma <0.03 

Plasma 20.03 

Total 

Serum <0.03 

38 
(30.9%) 

2 
(1.6%) 

40 
(32.5%) 

Serum so.03 

3 
(2.4%) 

80 
(65.0%) 

83 
(67.5%) 

Total 

41 
(33.3%) 

82 
(66.7%) 

123 
(100%) 

Finally, to further examine the clinical utility of the matched serum and plasma specimens from 

the pivotal trial, we constructed Receiver Operating Characteristic curves (ROC) for each matrix 

using all subjects with both serum and plasma test results. As shown in the figure on the next 

page, the two specimen types showed equivalent diagnostic efficacy. The areas under the ROC 

curve (AUC) are 0.845 and 0.847 for plasma and serum, respectively. 
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Following the direction from FDA, BEC has demonstrated a high degree of agreement in 

correlation, concordance, lack of bias, and equivalent diagnostic efficacy between serum and 

lithium heparin plasma for specimens both near the clinical cut-off and at higher levels. This 

high degree of agreement is confirmed by the results ofthe independent, internal analytical 

matrix comparison studies described in the 510(k) submission. 

Therefore, we maintain that the data clearly justify the use of serum, and that the claim for both 

sample matrices be retained in our statement of Intended Use. 

Natural, Unmodified Patient Sample Rationales 

FDA Response: We still recommend that you provide data for all requested studies using natural 

patient samples (i.e. not spiked with exogenous cTnl analyte). However, we agree that the use 

of pooled patient samples with relevant cTnl concentrations (that are not spiked with exogenous 

cTnl analyte) are acceptable for the requested studies (i.e., LoD, LoCi field effectiveness studies 

and precision studies). 

BEC confirms that natural patient pools with relevant cTnl concentrations (i.e., not spiked with 

exogenous cTnl analyte) were used for LoD, LoQ, and precision studies. 

Please review the Field Effectiveness study Information provided below. BEC believes that the 

use of commercial quality control materials in these studies is appropriate, and that the 

results demonstrate the effectiveness ofthe thermal algorithm under a variety of system and 

field conditions. We will be prepared to discuss any additional questions you have regarding 

this topic. 

The Field Effectiveness studies were requested by the Division, and were specifically designed to 

provide additional confidence that the final AccuTnl product in its entirety, including thermal 

algorithm, system software, assay protocol files, etc., performs properly on fielded instruments. 

The study design challenged the thermal algorithm under conditions of broader variability than 

is typically encountered in the clinical laboratory environment, including: 

• Multiple instruments of varying vintage 
• Multiple ambient temperatures, constant and dynamic 
• Multiple reagent lots 
• Multiple test request scenarios including STAT, panels, reflex, etc. 
• Multiple test scenarios under random access conditions including other assays 

Because ofthe large sample volumes needed for these studies, commercial quality control 

materials known to emulate natural patient sample thermal behavior were used for the Field 

Effectiveness studies at internal and external sites. We maintain that the use of natural patient 

samples in the field effectiveness studies is not necessary because accuracy, precision, and 

sensitivity ofthe assay were each verified using natural patient samples and/or pools in other 

studies conducted according to recognized guidelines. Therefore, the use of quality control 
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• 

materials known to emulate the patient samples in response to ambient temperature changes is 

entirely appropriate for this type of study. 

We maintain that the Field Effectiveness studies, using commercial control materials and the 

wide range of variables included in the study design, provide objective evidence ofthe 

robustness ofthe assay and algorithm when used in a variety of system and field conditions. 

Calibration Strategy 

FDA response: In addition to understanding "that even though the calibrator signals do not 

change with ambient temperature, the system can perform valid calibrations at the extremes of 

the temperature range with appropriate software algorithm adjustment of sample results", we 

need to understand the performance ofthe device as it is intended to be used. Regarding the 

limits of detection studies (i.e., LoB, LoD and LoQ) while we encourage different sources of 

variables in your studies, these should be within the context ofthe expected variability that the 

end user would experience. As such, it seems that calibrating at every temperature is not as this 

device is to be used. Therefore, in your response, please provide data for the requested studies 

demonstrating the performance of this device as intended for use. As discussed above in item 2, 

in your response, you need to demonstrate that the performance of your device is equivalent 

irrespective of ambient temperature and that your device is safe for patient use. Furthermore, 

where there are differences in the performance with calibration at each temperature compared 

to calibration at a single temperature, you should investigate the reason for the difference in the 

performance and provide your findings for FDA review. 

Please review the calibration information provided below. BEC believes that the calibration 

strategy used in these studies is appropriate, and the results demonstrate the effectiveness of 

the thermal algorithm. We will be prepared to discuss any additional questions you have 

regarding this topic. 

As previously described, the thermal profile of calibrator material is distinct from patient 

samples and controls. Since the algorithm already accounts for the difference in thermal 

sensitivity between calibrators and samples, it is immaterial whether a sample is run at the 

same or different temperature from which the device was calibrated. Therefore, the device 

performance is not misrepresented in situations where the sample measurements are taken at 

the same temperature as calibration. 

The effectiveness of the algorithm at different calibration temperatures is demonstrated by two 

independent studies, which allow data reduction from calibration curves generated at multiple, 

discrete temperatures. The complete datasets including reduction of data from multiple 

calibration temperature scenarios from "Thermal Sensitivity - Robustness" and "Thermal 

Sensitivity - Impact on Cross-Temperature Method Comparison," will be provided to the 

Division as part of our final 510(k) submission response. 
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Analytical testing to establish assay detection capability (i.e., LoB, LoD) is fundamentally 

different from routine testing in the clinical laboratory. BEC's detection capability studies were 

conducted in conformance with the recognized CLSI guideline EP17-A2, "Detection Capability for 

Clinical Laboratory Measurement Procedures," and are specifically designed to establish these 

parameters, and not to duplicate end-user testing conditions. 

EP17-A2 recommends that manufacturers include multiple reagent lots, multiple calibration 

cycles, and other variables to establish estimates of LoB, LoD or LoQ to "increase the rigor of the 

resulting detection capability estimates." If we were to run the study "as it is intended to be 

used" by the clinical laboratory, then we would sacrifice the rigor of the assay's performance 

estimates. 

Nevertheless, Beckman will provide data and results from LoB, LoD, and LoQ studies where the 

calibration was performed at multiple temperatures, different from those at which 

measurements were taken, as part of our 510(k) submission response. 

Therefore, we maintain that BEC's detection capability studies, with the added data analysis of 

multi-temperature calibrations, provide objective evidence for the detection performance 

claims included in the AccuTnl Instructions for Use. 

BEC Confidential Page 10 of 10 

Beckman Coulter, Inc. CONFIDENTIAL Access AccuTnl+3 
1000 Lake Hazeltine Drive k121214 
Chaska, MN 55318 
Appendix Page A-47 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Appendix 5: Emails referred to in tlie Response to Question 4, Clinical matrix 
comparison study 
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In correspondence with FDA, Beckinan asked for specific clarification about 
requirements for validation of additional matrix types. In an e-mail to lead reviewer, 
Ileana Elder, dated January 13, 2011 we asked: 

From: krbray@beckman.com [mailto:krbray@beckman.com] 
Sent: Thursday, January 13, 2011 10:28 AM 
To: Elder, Ileana 
Subject: 1100255 

Dear Dr. Elder, 

I am writing with a brief question concerning one point of our specimen testing 
plans for our ongoing prospective AccuTnl clinical trial for the Access and Dxl 
assay systems. 

Our current primary specimen type for Tnl measurement is lithium heparin, but we also 
wish to validate the use of serum and include that in our labeling as well. 
Thus, consistent with the direction provided in FDA's "Points to Consider" 
document, and using CLSI guidance EP 09 as a guide, our plan is to test the 
lithium heparin specimens from entire clinical cohort. The use of serum will at 
the same time be validated per EP 09 by testing and comparing a sufficient 
subset of serum specimens from the relevant target clinical population enrolled 
in our clinical trial. 

Please confirm that this approach is aligned with FDA's expectations for 
validation of multiple specimen types. Thank you. 

Kurt Bray 

Kurtis R. Bray, Ph.D. 
Director of Clinical Research 
Beckman Coulter, Inc. 
2470 Faraday Avenue 
Carlsbad, CA 92010 
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Dr. Elder replied via e-mail on January 18, 2011: 

"Elder, Ileana" <lleana.Elder@fda.hhs.gov> 
01/18/2011 06:41AM 

Dear Dr. Bray, 
Thank you for your question regarding validation of different matrix types for your 
troponin assay. As indicated in the Points to Consider document from April 2010, we 
recommend that if you are pursuing more than a single matrix type claim for your device 
then you should collect and test specimens for each claimed sample matrix, such as 
whole blood and plasma, to obtain clearance for multiple matrices. If you decide not to 
include all claimed matrix types in your clinical performance evaluation, then you will 
need to demonstrate that there is little to no bias between sample types in a matrix 
comparison study using substantially narrow acceptance criteria. In addition, you will 
need to include an adequate number of samples around the assay cutoff. The results 
from your matrix comparison study will be evaluated during the review of your device 
premarket notification. 
Do not hesitate to contact us if you have further questions. 
Sincerely, 
Ileana 
Ileana Elder, Ph.D., RAC, CQA (ASQ) 
FDA/CDRH/OIVD/DCTD 
Phone:(301)796-6143 
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Appendix 6: Linearity results, including higher order fitted estimates, linearity 
plots, and difference tables referenced in the response to Question 6.c. 
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Table 1. Reagent Pack 225961, Instrument 500006,18°C 
Poly 

Order 
1 " 

.^nd 

3.d 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0006 
0.9413 
0.0020 
0.8135 
0.0022 
0.0027 
0.7495 
0.0052 
0.0000 

p-value 

0.4801 
0.0000 
0.0017 
0.0000 
0.0005 
0.0003 
0.0000 
0.0025 
0.0218 

120-

100-

-- 80-

i 60-

3 40-

0-

-20-

^ ^ 
^ ^ 

1 « 1 1 i 1 

\ 

-20 0 20 40 60 80 100 120 

Expected result 

Uwerfit 
Polynojnial Fit Oegree=2 
Polynoinial Fit DaqrecS 

Sample 
Sample 1 Low 

Sample 2 

Sample 3 

Sample 4 

Samples 

Sample 6 

Sample 7 

Sample 8 

Sample 9 High 

Expected 
(ng/mL) 
0.011 

13.027 

26.044 

39.061 

52.077 

65.094 

78.110 

91.127 

104.144 

Linear 
0.011 

12.264 

24.517 

36.770 

49.023 

61.276 

73.529 

85.782 

98.035 

Cubic 
0.011 

10.590 
22.587 

35.662 

49.474 

63.680 

77.942 

91.917 

105.264 

Deviation from 
Linearity (ng/mL) 

0.0000 

• ^ ^ • • ^ • l 
• l ^ H ^ l ^ 

HHHHHI 

% Deviation 
from Linearity 

••••^•H 
-14% 

-8% 

-3% 

1% 

4% 

6% 

7% 

7% 
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Table 2. Reagent Pack 225961, Instrument 504050,18°C 

< 
i 
> 

< 
< 

Poly 
Order 

1 " 

2nd 

3.d 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0003 
0.9504 
0.0012 
0.8325 
0.0022 
0.0015 
0.7796 
0.0049 
0.0000 

100-
90-
80-

^ 70-
5 60-
^ 50-
§ 40-
l 30-

20-
10-
0-

p-value 

0.5174 
0.0000 
0.0022 
0.0000 
0.0006 
0.0012 
0.0000 
0.0087 
0.0661 

/y 

.10 0 10 20 30 40 50 60 70 80 90 100 

Expected result 

LirwarFrt 

PdYnoinial FH Oegree=3 

Sample 
Sample 1 Low 

Sample 2 
Sample 3 

Sample 4 

Samples 

Sample 6 

Sample 7 

Sample 8 

Sample 9 High 

Expected 
(ng/mL) 
0.007 

12.053 
24.100 

36.146 

48.193 

60.239 

72.286 

84.332 

96.379 

Linear 
0.007 

11.456 
22.905 

34.354 

45.804 

57.253 

68.702 

80.151 

91.600 

Cubic 
0.007 

10.070 

21.298 

33.421 

46.173 

59.283 

72.482 

85.503 

98.076 

Deviation from 
Linearity (ng/ml) 

0.0000 

^ ^ ^ ^ ^ ^ ^ H 
^ ^ ^ ^ ^ ^ ^ H • • • • • • 

% Deviation 
from Linearity 

I H H H H I 
-12% 
-7% 

-3% 

1% 

4% 

6% 

7% 

7% 
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Table 3. Reagent Pack 225962, Instrument 500006,18°C 

Poly 
Order 

1 " 

2nd 

3rd 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0004 
0.9554 
0.0014 
0.8435 
0.0022 
0.0019 
0.7943 
0.0047 
0.0000 

p-value 

0.5410 
0.0000 
0.0031 
0.0000 
0.0008 
0.0023 
0.0000 
0.0146 
0.0975 

3 
w 
<1> 

3 

1UU-

90-

80-

70-

60-

50-
40-

30-
20-

10-

0 -
-10-

y 
^ 

y T 

1 1 1 1 1 

X 
/ 

I 1 1 1 1 
-10 

Expected result 

-Linear F(t 
-Potynomial R Degree=2 

-PotynoiBial Fit [>eqree°3 

Sample 
Sample 1 Low 

Sample 2 

Sample 3 

Sample 4 

Sample 5 

Sample 6 

Sample 7 

Samples 

Sample 9 High 

Expected 
(ng/mL) 
0.009 

11.807 

23.605 

35.403 

47.202 

59.000 

70.798 

82.596 

94.394 

Linear 
0.009 

11.280 

22.552 

33.823 

45.095 

56.366 

67.637 

78.909 

90.180 

Cubic 
0.009 
9.999 

21.062 

32.954 

45.428 

58.241 

71.145 

83.897 

96.250 

Deviation from 
Linearity (ng/mL) 

0.0000 

j^HH^HH 
^^^^^^•1 
• • • • • • • 1 
^ • ^ • ^ ^ H 
^ ^^^^^H 
^^^^^^•1 
^^^^^^^fl 
• • • • • l 

% Deviation 
from Linearity 

• • • • • • -11% 

-7% 

-3% 

1% 

3% 

5% 

6% 

7% 
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Table 4. Reagent Pack 225962, Instrument 504050,18°C 

Poly 
Order 

1 " 

^nd 

3rd 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0003 
0.9676 
0.0014 
0.8678 
0.0020 
0.0018 
0.8319 
0.0040 
0.0000 

p-value 

0.6267 
0.0000 
0.0090 
0.0000 
0.0019 
0.0144 
0.0000 
0.0695 
0.2976 

3 
w 
a> 

TO 
3 

80-

70-

60-
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40-

30-

20-

10-

0-

.10-

y 
y / 

J ^ 
J ^ 

y i ^ 

I I I I I - I I - I 

^ 

,.,,,,.,„ 

Expected result 

-Linear Fit 
-Polynomial Fit Degree=2 
-Potynowiial Fit Deqree=3 

Sample 
Sample 1 Low 

Sample 2 

Samples 

Sample 4 

Samples 

Sample 6 

Sample 7 

Samples 

Sample 9 High 

Expected 
(ng/mL) 

0.011 

11.345 

22.679 

34.013 

45.347 

56.682 

68.016 

79.350 

90.684 

Linear 
0.011 

10.977 

21.944 

32.910 

43.877 

54.843 

65.810 

76.776 

87.743 

Quadratic 
0.011 

10.106 

20.721 

31.857 

43.512 

55.688 

68.383 

81.599 

95.335 

Deviation from 
Linearity (ng/mL) 

0.0000 

^ ^ ^ ^ ^ ^ ^ H 
^̂ •̂̂ •̂i 
IHHI I^HH 
^^^^•^^H 
^ ^ ^ ^ ^ ^ H 
^ ^ ^ ^ ^ ^ • 1 
I ^ ^ H ^ ^ ^ I 
^^^••H 

% Deviation 
from Linearity 

-8% 

-6% 

-3% 

- 1 % 

2% 

4% 

6% 

9% 
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Table 5. Reagent Pack 225961, Instrument 500006, NLC 

Poly 
Order 

1 " 

-^nd 

3rd 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0002 
0.9610 
0.0007 
0.8537 
0.0017 
0.0009 
0.8106 
0.0036 
0.0000 

p-value 

0.5825 
0.0000 
0.0057 
0.0000 
0.0014 
0.0070 
0.0000 
0.0387 

0.1981 

120-

100-

_ 80-

1 »• 
S 10-

5 ». 
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-201 

y 
^ 

\ 1 1 
^ 0 20 40 

/ > " 

/ ' 

60 80 100 120 

Expected result 

Linear f i t 

Polyrwmial iFiJ Oegree=2 

Polynonual iFiJ Deqree=3 

Sample 
Sample 1 Low 

Sample 2 

Sample 3 

Sample 4 

Samples 

Sample 6 

Sample 7 

Samples 

Sample 9 High 

Expected 
(ng/mL) 

0.005 

14.215 

28.426 

42.637 

56.848 

71.058 

85.269 

99.480 

113.691 

Linear 
0.005 

13.661 

27.318 

40.975 

54.631 

68.288 

81.945 

95.601 

109.258 

Cubic 
0.005 

12.207 

25.603 

39.934 

54.940 

70.364 

85.944 

101.424 

116.543 

Deviation from 
Linearity (ng/mL) 

0.0000 

• ^ ^ ^ ^ ^ ^ 1 
• • • • • • iHHIHHI 
^•^••H 
^^^^^^H 
IHHIHHII 
^^^l^^^H 
• • • • • 1 

% Deviation 
from Linearity 

• • • • • • • -11% 

-6% 

-3% 

1% 

3% 

5% 

6% 

7% 
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Table 6. Reagent Pack 225961, Instrument 504050, NLC 

Poly 
Order 

j S t 

^nd 

3rd 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0001 
0.9644 
0.0003 
0.8652 
0.0017 
0.0004 
0.8334 
0.0031 
0.0000 

p-value 

0.5850 
0.0000 
0.0053 
0.0000 
0.0012 
0.0105 
0.0000 
0.0636 
0.3100 

120-

60 

Expected result 

1 — 
80 

— I — 
100 120 

-Linear Fit 

-Polynomial Fit Degree=2 
-Polynoinial Fit Deqrees3 

Sample 
Sample 1 Low 
Sample 2 

Sample 3 

Sample 4 

Sample 5 

Sample 6 

Sample 7 

Samples 

Sample 9 High 

Expected 
(ng/mL) 

0.003 
13.746 

27.490 

41.234 

54.978 

68.721 

82.465 

96.209 

109.953 

Linear 
0.003 
13.257 

26.511 

39.765 

53.019 

66.273 

79.527 

92.781 

106.035 

Quadratic 
0.003 
12.208 

25.042 

38.505 

52.595 

67.314 

82.662 

98.638 

115.242 

Deviation from 
Linearity (ng/mL) 

0.0000 

• • • • • • • ••^•m ^ • ^ • • ^ H 
• • • ^ • • H 
H^^^HH 
9HHHHI 
BBIHHH 
WBBKKMKM 

% Deviation 
from Linearity 

• H H i H H B I 
-8% 

-6% 

-3% 

- 1 % 

2% 

4% 

6% 
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Table 7. Reagent Pack 225962, Instrument 500006, NLC 

Poly 
Order 

^ s . 

^ n d 

3" 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X' 

Parameter 
Estimate 
0.0005 
0.9628 
0.0019 
0.8513 
0.0018 
0.0028 
0.7862 
0.0046 
0.0000 

p-value 

0.6272 
0.0000 
0.015S 
0.0000 
0.0038 
0.0080 
0.0000 
0.0278 
0.1123 

120-

100-

^ 80-

1 eo-
1 40-

0 -

-20" 

y 
/ 

ŷ "̂  
1 1 1 1 1 1 

-20 0 20 40 60 80 100 120 

Expected result 

Linear Fit 

Polynoinial Fit £>egree=2 

Polynomial Fit t)earee=3 

Sample 
Sample 1 Low 

Sample 2 

Samples 

Sample 4 

Samples 

Sample 6 

Sample 7 

Sample 8 

Sample 9 High 

Expected 
(ng/mL) 

0.013 

14.303 

28.592 

42.882 

57.171 

71.461 

85.750 

100.040 

114.329 

Linear 
0.013 

13.771 

27.528 

41.286 

55.044 

68.802 

82.560 

96.317 

110.075 

Cubic 
0.013 

12.127 

25.735 

40.434 

55.824 

71.504 

87.073 

102.128 

116.270 

Deviation from 
Linearity (ng/mL) 

0.0000 

^ • i ^ ^ ^ H • • • • ^ ^ 
^ ^ ^ ^ ^ ^ ^ H 
^^^•J^^H 
• • • • • • • I 
I^^H^^HH 
^^^ • • •H • • • • • 

% Deviation 
from Linearity 

^̂ •̂̂ ••i 
-12% 

-7% 

-2% 

1% 

4% 

5% 

6% 

6% 
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Table 8. Reagent Pack 225962, Instrument 504050, NLC 

Poly 

Order 

1^' 

•^nd 

3rd 

Coeff ic ient 

Term 

Intercept 

X 
Intercept 

X 
X̂  

Intercept 

X 
X̂  
X̂  

Parameter 

Estimate 

0.0008 

0.9479 

0.0029 

0.8059 

0.0024 

0.0038 

0.7495 

0.0049 

0.0000 

p-value 

0.5742 

0.0000 

0.0035 

0.0000 

O.OOOS 

0.0039 

0.0000 

0.0241 

0.1514 

Expected result 

-1 1 — 
80 100 120 

-Linear Fit 

-Pcdynomiai iFS Degree=2 
'Polvrtomial fit Oeciree=3 

Sample 

Sample 1 Low 

Sample 2 

Sample 3 

Sample 4 

Samples 

Sample 6 

Sample 7 

Samples 

Sample 9 High 

Expected 

(ng/mL) 

0.015 

13.942 

27.868 

41.795 

55.722 

69.649 

83.575 

97.502 

111.429 

Linear 

0.015 

13.216 

26.418 

39.619 

52.820 

66.021 

79.223 

92.424 

105.625 

Cubic 

0.015 

11.350 

24.248 

38.364 

53.354 

68.874 

84.579 

100.124 

115.165 

Deviat ion f r o m 

Linearity (ng/mL) 

0.0000 

H H H H H H 
• • • • H B E 
VHHHHHI 
• • ^ • ^ • • 1 
H H H H H H 
••••••I 
•^•^^^H 
iilillllilM 

% Deviat ion 

f r o m Lineari ty 

• • ^ • ^ • • B 
-14% 

-S% 

-3% 

1% 

4% 

7% 

8% 

9% 
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Table 9. Reagent Pack 225961, Instrument 500006,28°C 

Poly 
Order 

1=' 

^nd 

3rd 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0010 
0.9670 
0.0035 
0.8804 
0.0014 
0.0042 
0.8578 
0.0024 
0.0000 

p-value 

0.5722 
0.0000 
0.0080 
0.0000 
0.0021 
0.0212 
0.0000 
0.1245 
0.4701 

120-

100-

_ 80-
3 
v> 
Q) 60-

1 40-

0-

-20-

/ ^ 

X 
ŷ  

y ^ 
1 • 1 1 1 

•20 0 20 40 60 80 

Expected result 

Linear Fit 

Polynomial Fa t>egree=2 

Pdynomla) Fit Deqrees3 

^ 

1 

— 

100 120 

Sample 
Sample 1 Low 

Sample 2 

Sample 3 

Sample 4 

Sample 5 

Sample 6 

Sample 7 

Sample 8 

Sample 9 High 

Expected 
(ng/mL) 

0.030 

14.054 

28.079 

42.103 

56.128 

70.152 

84.177 

98.201 

112.226 

Linear 
0.030 

13.592 

27.154 

40.717 

54.279 

67.841 

81.403 

94.966 

108.528 

Quadratic 
0.030 

12.652 

25.826 

39.550 

53.825 

68.651 

84.027 

99.954 

116.432 

Deviation from 
Linearity (ng/mL) 

0.0000 

• ^ ^ ^ ^ ^ ^ i ^ ^ ^ ^ ^ ^ ^ H 
••̂ ^ •̂H 
^ ^ • I H I H 
§ ^ • • • • • 1 
• • • • ^ ^ l • • • • • • 
•••••^H 

% Deviation 
from Linearity 

^ ^ ^ ^ ^ ^ • 1 
-7% 

-5% 

-3% 

- 1 % 

1% 

3% 

5% 

7% 
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Table 10. Reagent Pack 225961, Instrument 504050, 28°C 

Poly 
Order 

1 " 

^nd 

3rd 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0007 
0.9754 
0.0032 
0.8928 
0.0014 
0.0037 
0.8741 
0.0022 
0.0000 

p-value 

0.6683 
0.0000 
0.0214 
0.0000 
0.0048 
0.0531 
0.0000 
0.2123 
0.6024 

120-

100-

R
es

ui
t 

S 
S

 

A
ct

ua
l 

1 
I 

0 -

-20-

y 
•'" r r 1— 

y 
y/ 

1 1 1 — 

0 

-20 0 20 40 

Expected result 

-Lirwar R 

-Polynomial R I>egree=2 
'Polynomiel Fit Dgqrees3 

Sample 
Sample 1 Low 
Sample 2 

Sample 3 

Sample 4 

Samples 

Sample 6 

Sample 7 

Sample 8 

Sample 9 High 

Expected 
(ng/mL) 
0.030 

13.757 

27.485 

41.212 

54.940 

68.667 

82.395 

96.123 

109.850 

Linear 
0.030 
13.419 

26.809 

40.199 

53.588 

66.978 

80.368 

93.758 

107.147 

Quadratic 
0.030 
12.546 

25.583 

39.140 

53.218 

67.815 

82.933 

98.572 

114.731 

Deviation from 
Linearity (ng/mL) 

0.0000 

^•^^^^^H 
^ ^ ^ ^ ^ ^ H 
l^^H^^^H 
• ^ ^ ^ ^ ^ H 
• ^ ^ ^ ^ ^ H 
• • I H H i H 
^^^^^^^H • • • • • • 

% Deviation 
from Linearity 

^^•^^^H 
-7% 

-5% 

-3% 

- 1 % 

1% 

3% 

5% 

7% 
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Table 11. Reagent Pack 225962, Instrument 500006, 28°C 

Poly 
Order 

1 " 

^nd 

3rd 

Coefficient 
Term 

Intercept 
X 

Intercept 
X 
X̂  

Intercept 
X 
X̂  
X̂  

Parameter 
Estimate 
0.0002 
0.9596 
0.0007 
0.8759 
0.0015 
0.0009 
0.8431 
0.0031 
0.0000 

p-value 

0.4676 
0.0000 
0.0033 
0.0000 
0.0011 
0.0047 
0.0000 
0.0359 
0.1938 

120 

Expected result 
60 80 100 120 

-Linear Fit 

-Polynomia) Fit Oegree=2 

'Pclytwnial Fit [tegreeeS 

Sample 
Sample 1 Low 
Sample 2 

Samples 
Sample 4 

Sample 5 

Sample 6 

Sample 7 

Samples 

Sample 9 High 

Expected 
(ng/mL) 

0.006 
12.534 

25.062 

37.591 

50.119 

62.647 

75.176 

87.704 

100.233 

Linear 
0.006 
12.029 

24.051 

36.074 

48.097 

60.120 

72.143 

84.165 

96.188 

Cubic 
0.006 
11.021 

22.832 

35.274 

48.182 

61.392 

74.739 

88.058 

101.184 

Deviation from 
Linearity (ng/mL) 

0.0000 

•̂̂ ^^^H 
^ ^ ^ ^ ^ ^ ^ M 

{ • • ^ ^ ^ H 
^^^^^^^M 
^ ^ ^ • ^ ^ ^ 1 
I^^^^^^H 

% Deviation 
from Linearity 

•^^l^^Hi 
-8% 

-5% 

-2% 

0% 

2% 

4% 

5% 

5% 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Appendix Page A-62 

CONFIDENTIAL Access AccuTnl+3 
k121214 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Appendix 9: Instructions for Use 

Beckman Coulter, Inc. CONFIDENTIAL Access AccuTnl+3 
1000 Lake Hazeltine Drive k121214 
Chaska, MN 55318 
Appendix Page A-84 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



BECKMAN 
Immunoassay Systems \,^J\JLJ CJ\. 

Accin^H-S 
[REF] A98143 FOR USE ON ACCESS 2 SYSTEMS WITH TEST NAME: TnlA2 

Intended Use The Access AccuTnI+3 assay is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (cTnl) levels in human serum and plasma 
using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction. 

Summary a n d The troponins (I, C, and T) are members of a complex of proteins that modulate the 
Explanation calcium-mediated interaction between actin and myosin within muscle cells.' The nomenclature 

of these distinct proteins of the troponin complex is derived from their respective function in 
muscle contraction. Troponin T anchors the troponin complex to tropomyosift'of the thin 
filament, whereas troponin I inhibits actomyosin ATPase, and troponin C is a calcium-binding 
subunit. Three isotypes of troponin I (Tnl) have been identifidd: one asscfciated with fast-twitch 
skeletal muscle, one with slow-twitch skeletal muscle, and onewith oMdiac muscle. The slow 
and fast-twitch isoforms have a similar molecular weight of slpprpjamately 20,000 dalton (Da) 
each. The cardiac-specific Tnl (cTnl) isoform has a molemjlar weight of approximately 24,000 Da 
and contains a post-translational tail of 31 amino aci4siHa the/N-terminus of the molecule.^'This 
sequence and the 42% and 45% dissimilarity withyth^eqvrences of the other two isoforms have 
made possible the generation of highly specifiqmfcnocjOTial antibodies without cross-reactivity 
with other non-cardiac Tnl forms.'*'' As a result of it^riigh tissue specificity cTnl is a 
cardio-specific, highly sensitive marker fovmyocaMial damage. The Access AccuTnl+3 assay 
uses monoclonal antibodies specificallwllijlecteia against human cardiac troponin I. 

In myocardial infarction (MI), cTnl levSe ris/in the hours after the onset of cardiac symptoms, 
reaching a peak at 12-16 hours and can renfain elevated for 4-9 days post Ml.'-'' Numerous 
pathologies can potentially cause tjpponin elevations without overt ischemic heart disease.*'' 
These pathologies include, bu^ajjrnotiimited to, congestive heart failure, acute and chronic 
trauma, electrical cardioversioahyn^ension, hypotension, arrhythmias, pulmonary embolism, 
severe asthma, sepsis, critical iflnes^ myocardihs, stroke, non-cardiac surgery, extreme exercise, 
drug toxicity (adriamycin, 5-fluODOuracil, herceptin, snake venoms), end stage renal disease, and 
rhabdomyolysis with cardiac injury.'''" Importantly, these other etiologies rarely demonstrate the 
classic rising and falling pattem experienced with a MI which highlights the importance of serial 
monitoring when the clinicaj/scenario is confusing.*-"-'^ 

Definition of Myocardial Infarction 
In 2012, a Task Force of tne Joint European Society of Cardiology (ESC), American College of 
Cardiology Foundatioi/(ACCF), American Heart Association (AHA), and World Heart Federation 
(WHF) published aryupdated redefinition of MI in which biomarkers play a central role.'" 
Professional groungrecognize cardiac troponin (cTn) as the preferred biomarker for Ml diagnosis. 

The 2012 Third/Cniversal Definition of Myocardial Infarction document states that the 
following is one criterion-for the diagnosis of MI: 

• "Defection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin 
(cTn)]^ith at least one value above the 99"^ percenHle of the upper reference limit (URL) 
and v/ith at least one of the following: 

- Symptoms of ischemia; 
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch 

block (LBBB); 
- Development of pathological Q waves in the ECG; 
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Principles of 
the Procedure 

- Imaging evidence of new loss of viable myocardium or new regional wall motion 
abnormality; 

- Identification of an intracoronary thrombus by angiography or autopsy."'^ 
Additionally, the Third Universal Definition of Myocardial Infarction document recommends 
an optimal imprecision level (coefficient of variation, or CV) for troponin assays < 10% at the 
99 percentile URL of a healthy population, and recognizes that assays with imprecision > 10% 
CV do not cause false positive results, but assays with CV > 20% should not be used.'^ 

Because cTn may not appear in blood within the first hours after myocardial injury,'^ cTn should 
be measured upon admission, and then serially at regular intervals to demonstrate a rise and/or 
fall in cTn values. When an increased cTn value is encountered in the absence of myocardial 
ischemia, a careful search for other possible etiologies of cardiac damage should be undertaken.''' 

The Access AccuTnl+3 assay is a two-site immunoenzymatic ("sandwich") assay. Monoclonal 
anti-cTnl antibody conjugated to alkaline phosphatase is added to a reaction vessel along with 
a surfactant-containing buffer and sample. After a short incubation, paramagnetic particles 
coated with monoclonal anti-cTnl antibody are added. The human cTnl binds to the anti-cTnl 
antibody on the solid phase, while the anti-cTnl antibody - alkaline phosphatase conjugate 
reacts with different antigenic sites on the cTnl molecules. After incubation in a reaction vessel, 
materials bound to the solid phase are held in a magnetic field while unbound materials are 
washed away. Then, the chemiluminescent substrate Lumi-Bhos'* 530 is added to the vessel and 
light generated by the reaction is measured with a luminorneter The light production is directly 
proportional to the concentrahon of cTnl in the sampWThe amount of analyte in the sample is 
determined from a stored, multi-point calibration cyfwe. 

Product 
Information 

Warnings and 
Precautions 

Access AccuTnI+3 Reagent Pack (for use on A6cess 2 systems) 
Cat. No. A98143:100 determinations, 2 pacjft, 50 tests/pack 

• Provided ready to use. 
• Store upright and refrigerate at 2 to lO°C. 
• Refrigerate at 2 to 10°C for a mininuim of two hours before use on the instrument. 
• Stable until the expiration date stated on the label when stored at 2 to 10°C. 
• Stable at 2 to 10°C for 56 days after initial use. 
• Signs of possible deterioratioin are a broken elastomeric layer on the pack or control values 

out of range. 
• If the reagent pack is dam/ged (i.e., broken elastomer), discard the pack. 

Rla: 

Rib: 

Rlc: 

Rid: 

Paramagnetic particles coated with mouse monoclonal anti-human 
cardia/troponin I (cTnl) suspended in TRIS buffered saline, with 
surfaylant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide, 
and^ .1% ProClin" 300. 

O / N NaOH. 

IRIS buffered saline, surfactant, < 0.1% sodium azide, and 
'0.1% ProClin 300. 

Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate 
diluted in ACES buffered saline, with surfactant, BSA matrix, protein 
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300. 

For in vitro diagnostic use. 
Patient samples and blood-derived products may be routinely processed with minimum risk 
using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 

Access AccuTnl for use on Access Systems 
Page 2 
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Specimen 
Collection and 

Preparation 

Materials 
Provided 

Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines. 
Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide build-up.'^ 
Xi. Irritant; 0.25% ProClin 300. 

R 43: May cause sensitization by skin contact. 
S 28-37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves. 

The Material Safety Data Sheet (MSDS) is available upon request. 

Serum and lithium heparin plasma are preferred samples. Matched serum and lithium 
heparin plasma samples were tested using the Access AccuTnI+3 assay. Regression and 
correlation analysis are shown below: 

Range of 
Observations (ng/mL) 

Intercept (95% CI) Slope (95% CI) Correlation 
Coefficient (r) 

107 

104 

0.01-20 

0.01-5 

0.00 (0.00-0.00) 

0.00 (0.00-0.00) 

1.00(0.98-1.00) 

1.00(1.00-1.00) 

1.00 

1.00 

Heparin plasma and serum samples should not be used interchangeably." 

2. The role of preanalytical factors in laboratory testing has been dwcribed in a variety of 
published literature."^'"'" To minimize the effect of preanalytical factors, observe the 
following recommendations for handling, processing, and storing blood samples: 
• Collect all blood samples observing routine precautions for venipuncture.''^ 
• Allow serum samples to clot completely before centmugation. Time to clot may be 

prolonged in serum samples due to the patient's cMnical condition or in patients receiving 
anticoagulant therapy.''' 

• Keep tubes stoppered at all times.'^ 
• Store samples tightly stoppered at room temperature (15 to 30°C) for no longer than two hours. 
• Samples should be centrifuged and refrigerated within two hours of blood draw. 
• Serum or plasma should be physically separated from contact with cells as soon as 

possible with a maximum time limit of two hours from the time of collection. 
• Remove any residual fibrin or celluLar matter. Failure to do so can contribute to falsely 

elevated results. 
• For plasma, avoid transferring ly^terial from the white blood cell/platelet layer located 

just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should 
be taken to avoid resuspendirfg platelets. 

• Turbid serum or plasma samples containing particulate matter should be transferred 
from the original tube and/ecentrifuged prior to assay. A specimen (original tube) that 
contains a separating device (gel barrier) is never to be recentrifuged. 

• If the assay will not be cdmpleted within 24 hours, or for shipment of samples, freeze at 
-20°C or colder.'^ 

• Follow blood collectioiytube manufacturer's recommendations for centrifugation. 
• Samples may be stored for six months at -20°C. 

3. Each laboratory should determine the acceptability of its own blood collection tubes and 
serum separation products. Variations in these products may exist between manufacturers 
and, at times, from lot-to-lot. 

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in 
a water bath. 

RI Access AccuTnI+3 Reagent Packs 
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Materials 1. Access AccuTnI+3 Calibrators (for use on Access 2 systems) 
Required But Provided at zero and approximately 0.3,1.2, 5.0, 25, and 100 ng/mL (|ag/L). 
Not Provided Cat. No. A98144 

2. Quality Control (QC) materials: commercial control material. 
3. Access Substrate 

Cat. No. 81906 
4. Access 2 

Access Wash Buffer II, Cat. No. A16792 

Procedural 1. Refer to the appropriate system manuals and/or Help system for a specific description of 
Comments installation, start-up, principles of operation, system performance characteristics, operating 

instructions, calibration procedures, operational limitations and precautions, hazards, 
maintenance, and troubleshooting. 

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times 
before loading on the instrument. Do not invert open (punctured) packs. 

3. Use fifty-five (55) ^L of sample for each determination in addition to the sample container 
and system dead volumes. Refer to the appropriate system manuals and/or Help system for 
the minimum sample volume required. 

4. The system default unit of measure for sample results is ng/mL. To change sample reporting 
units to the International System of Units (SI units) |ag/L, or altemate units such as pg/mL or 
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert 
concentrations to the Intemational System (pg/L), multiply f<g/mL by multiplication factor 1. 
For manual conversion to pg/mL or ng/L, multiply ng/rnjtby a factor of 1000. 

Procedure Refer to the appropriate system manuals and/or Helo/^ystem for information on managing 
samples, configuring tests, requesting tests, and reviewing test results. 

Calibration Run the Access AccuTnl+3 Calibrator SO a n d ^ l in quadruplicate, and the Calibrator S2-S5 in 
Details duplicate. / 

An active calibration curve is required fo^all tests. For the Access AccuTnI+3 assay, calibration 
is required every 56 days. Refer to the appropriate system manuals and/or Help system for 
information on calibration theory, connguring calibrators, calibrator test request entry, and 
reviewing calibration data. 

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for 
monitoring the system perforrjrance of immunochemical assays. Because samples can be 
processed at any time in a "random access" format rather than a "batch" format, quality control 
materials should be includeal in each 24-hour time period.^" Include commercially available 
quality control materials that cover at least two levels of analyte. More frequent use of controls 
or the use of additional cc/itrols is left to the discretion of the user based on good laboratory 
practices or laboratory accreditation requirements and applicable laws. Follow manufacturer's 
instructions for reconstit4tion and storage. Each laboratory should establish mean values and 
acceptable ranges to assure proper performance. Quality control results that do not fall within 
acceptable ranges may indicate invalid test results. Examine all test results generated since 
obtaining the last acceptable quality control test point for this analyte. Refer to the appropriate 
system manuals and/or Help system for information about reviewing quality control results. 

Results Patient test results are determined automatically by the system software. The amount of analyte 
in the sample is determined from the measured light production by means of the stored 
calibration data, and the application of mathematical adjustments. Patient test results can be 
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help 
system for complete instructions on reviewing sample results. 
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Limitations of 
the Procedure 

Expected 
Values 

1. This product is for use on Access 2 systems only. It is not compatible with UniCel Dxl systems. 
2. For optimal performance, ambient laboratory temperature should be maintained between 

18°C and 28°C (64.4°F and 82.4°F) while conducting patient sample testing. 
3. Samples can be accurately measured within the analytical range of the assay (approximately 

0.01-100 ng/mL [[ag/L]). 
• If a sample contains less than the lower limit of detection for the assay, report the results 

as less than that value (i.e., < 0.01 ng/mL [|ag/L]). 
• If a sample contains more than the stated value of the highest Access AccuTnI+3 

Calibrator (S5), report the result as greater than that value (i.e., > 100 ng/mL [|ig/L]). 
4. For assays employing antibodies, the possibility exists for interference by heterophile 

antibodies in the patient sample. Patients who have been regularly exposed to animals or have 
received immunotherapy or diagnostic procedures utilizing immunoglobulins or 
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with 
immunoassays. Additionally, other heterophile antibodies such as human anti-goat antibodies 
may be present in patient samples.^''^^ Such interfering antibodies may cause erroneous results. 
Carefully evaluate the results of patients suspected of having these antibodies. 

5. Other potential interferences in the patient sample could be present and may cause 
erroneous results in immunoassays. Some examples that have been documented in literature 
include rheumatoid factor, endogenous alkaline phosphatase, fibrin, and proteins capable of 
binding to alkaline phosphatase.^''^'' Fibrinolytic agents activate^iroteases that may 
influence protein measurements, including troponin.^^ Carefully evaluate the results of 
patients suspected of having these types of interferences. 

6. The role of preanalytical factors in laboratory testing has'fceen described in a variety of 
published literature. ' ' ' '" '" Following blood collectionytube manufacturers' specimen 
collection and handling recommendations are essenfial to reduce preanalytical errors. 

7. The Access AccuTnI+3 assay is not intended to be iifsed in isolation. Results should be 
interpreted in conjunction with other diagnostic>ests and clinical information. When serial 
samples are obtained and troponin is consideiVa in the clinical context of each patient, acute 
events such as MI may be distinguished fronj other conditions causing myocardial injury.'^ 

8. The Access AccuTnI+3 assay does not dem^stra te any "hook" effect up to 2500 ng/mL (|ag/L). 

Apparently Healthy Adults 
Each laboratory should establish its ow/h reference ranges to assure proper representation of 
specific populations and sample types, and to reflect current practice at their institutions. 

Beckman Coulter conducted a muLficenter prospective study to establish the 99"^ percentile 
upper reference limit (URL) in a Population of apparently healthy adults with no known 
diseases of the cardiovascular system or other serious acute or chronic diseases or infections. 
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects 
were enrolled at seven geographically diverse locations. Both male and female subjects were 
included with approximately half above the age of 40 years and the other half between 18 and 
40 years. 

Subjects were excluded from the study if they met any of the following criteria: 

• Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, 
coronary artery disease, history of MI, history of percutaneous transcoronary 
angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral 
artery disease including cerebrovascular disease/stroke or deep vein thrombosis, 
hemostatic disorders, and/or congestive heart failure. 

• Currently taking a medication for cardiovascular disease, including: ACE inhibitors, 
angiotensin II receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood 
thinners, and/or platelet inhibitors. 

• Diabetes. 
• Chronic kidney disease. 
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• Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic 
obstmctive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus, 
rheumatoid arthritis, and/or scleroderma. 

• Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep 
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or 
urinary tract infection. 

• Pregnancy. 
Results from this study demonstrated the 99"^ percentile upper reference limit (URL) to be 
0.02 ng/mL (95% CI: 0.01 - 0.05). 

99 Percentile Upper Reference Limit of a Healthy Population 

Age Range (years) 99"' Percentile 
(95% CI) 

0.02 ng/mL (0.01-0.05) 

Clinical 
Performance 

Evaluation 

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of 
1929 patients presenting to the Emergency Department with chest pain was conducted in order 
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical 
Performance Evaluation section for further information. 

Diagnosis of Myocardial Infarction 
As described in the Summary and Explanation section of this document, the Universal Definition 
of Myocardial Infarction document has recommended the use of more sensitive cTn assays and 
lower cutoffs. To establish clinical performance of Access AccuTnI+3 to aid in the diagnosis of MI, 
a clinical stiidy was conducted to evaluate sensitivity (% MI correctly identified) and specificity 
(% non-MI correctly identified) at cutoffs near and at the 99* gefcentile URL. 

The multicenter prospective study enrolled 1929 subjects f«)m Emergency Department (ED) 
patients presenting with chest pain or equivalent ischermc symptoms suggestive of Acute 
Coronary Syndromes (ACS). A total of 14 geographicjflly diverse, primary care 
hospital-associated emergency departments partidf(ated, reflecting regional, urban, suburban, 
and rural patient populations. 

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert 
physicians using criteria consistent with the 2007 Universal Definition of Myocardial 
Infarction."* Investigators and adjudicator/were blinded to the Access AccuTnI+3 assay 
results. All results presented below were based on the adjudicated diagnoses. The MI incidence 
was 13% (253/1929). 

To assess performance of the Access AecuTnI+3 assay, study samples were tested at four 
independent testing facilities on an AKCSS 2 Immunoassay System. Testing was performed 
using lithium heparin plasma samplffs. 

*The 2012 Tti i rd Universal Definit ion of Myocard iy Infarction was published after completion of this prospective study. 

Clinical Sensitivity and Specificity 

The American College of Emergency Physicians (ACEP) recommends serial troponin 
measurements for patients presenting early after symptom onset (< 8 hours).^^ However, 
patient estimates of symptom timing may not be totally reliable, prompting serial sampling 
recommendations after admission to the emergency department. Based on these guidelines and 
literature recommendations, study results are presented for the following time intervals: 

• < 8 hours and > 8 hours after symptom onset 
• Baseline, > 1 - 3 hours, and > 3 - 6 hours after admission 

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were 
generated for serial time intervals after symptom onset and admission. Study results showed 
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# 

the AccuTnl+3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97, 
p < 0.0001). 

Diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non-MI correctly 
diagnosed) were also determined as shown in the tables below. Cutoffs of 0.02 ng/mL and 
0.03 ng/mL yielded 97% and 94% sensitivity respectively for cTnl measurements > 8 hours after 
symptom onset. Specificity ranged from 82% to 87%. 

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of Ml as this cutoff yields 94% 
(91-98) sensitivity, and 87% (85-89) specificity. 

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset 

Tnl cutoff for 
Diagnosis of 

MI(>) 
(ng/mL) 

0.02 

0.03 

Hours After 
Symptom Onset 

<8 hours 
i 8 hours 

< 8 hours 
> 8 hours 

Sensitivity 
(MI patients correctly diagnosed) 

% 

96 
97 

92 

94 

95% CI 

94-99 

94-100 

87-96 

91-98 

Specificity 
(Non-MI patients conectly diagnosed) 

% 

83 

82 

89 
87 

95% CI 

81-86 
79-84 

• 87-91 
85-89 

Diagnostic Sensitivity and Specificity for Serial Time Intervals 
After Admission to the Emergency Department 

Tnl cutoff for 
Diagnosis of 

MI(S) 
(ng/mL) 

0.02 

0.03 

Hours After 
Admission 

to ED 

Baseline 
> l t o 3 
>3to6 
Baseline 
> l l o 3 
>3to6 

Sensitivity 
(MI patients correctly diagnosed) 

% 
92 
98 
98 
87 

96 

95 

95% CI y 

8 8 - 9 5 / 
94-l<M 
95/100 

/63-91 
y / g i - g g 

/ 90-99 

Specificity 
(Nm»-MI patients correctly diagnosed) 

% 
84 
86 
81 

89 
89 
87 

95% CI 

83-86 
83-88 
78-83 
88-91 
87-91 
84-89 

In clinical practice, even higher specificity i s attained from detection of a rise and/or fall in 
cardiac biomarker values as described irythe Universal Definition of Myocardial Infarction."''^ 
When serial samples are obtained and rfie marker is considered in the clinical context of each 
patient, acute events such as MI may Jse distinguished from other conditions causing 
myocardial injury. The AccuTnI+3 aesay is not intended to be used in isolation; results should 
be interpreted in conjunction witlyother diagnostic tests and clinical information. 

Positive Predictive Value (PPV) omd Negative Predictive Value (NPV) 
Positive Predictive Values (PPV/probability of MI diagnosis in patients with elevated cTnl) and 
Negative Predictive Values (N?V, probability of non-MI diagnosis in patients with non-elevated 
cTnl) were calculated for the multicenter prospective study, per CLSI Guideline I/LA21-A2.^* 
Predictive value analysis, urJike ROC analysis, is directly proportional to the prevalence of disease 
in the intended use population. The overall MI prevalence of 13% in this study is consistent with 
literature and public health findings, and indicates that the study population is representative of the 
intended use population. Non-representative study populations with high MI prevalence (35-50%) 
may overestimate apparent diagnostic accuracy, particularly PPVs (up to 80-90%).^' Since 
predictive value analysis is prevalence dependent, results will vary by region and facility. Each 
facility should evaluate prevalence at their institution and adjust PPV and NPV accordingly. 

Study results are shown in the following tables. NPVs indicate nearly all patients with cTnl values 
< 0.03 ng/mL were diagnosed with conditions other than myocardial infarction (non-MI). PPVs 
indicate that approximately 51-58% of patients with cTnl values > 0.03 ng/mL were diagnosed with 
MI. 
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PPV and NPV for Serial Time Intervals After Symptom Onset 

AccuTnl 
cutoff 

(ng/mL) 

0.02 

0.03 

Hours After 
Symptom Onset 

< 8 hours 

> 8 hours 

< 8 hours 

> 8 hours 

Positive Predictive Value (Patients 
above cutoff diagnosed as MI) 

% 
49 

43 

58 

51 

95% CI 

43-54 

38-48 

52-64 

45-56 

Negative Predictive Value (Patients 
below cutoff diagnosed as Non-MI) 

% 
99 

100 

98 

99 

95% CI 

99-100 

99-100 

98-99 

99 -100 

PPV and NPV for Serial Time Intervals 
After Admission to the Emergency Department 

Specific 
Performance 

Characteristics 

AccuTnl 
cutoff 

(ng/mL) 

0.02 

0.03 

Hours After 
Admission 

to ED 

Baseline 

> l t o 3 

>3 lo6 

Baseline 

a l lo3 

a 3 to 6 

Positive Predictive Value (Patients 
above cutoff diagnosed as MI) 

% 
47 

45 

46 

55 

53 

54 

95% CI 

43-51 

39-51 
41-52 

50-60 

46-59 

49-60 

Negative Predictive Value (Patients 
below cutoff diagnosed as Non-MI) 

% 
99 

100 

100 

98 

100 

99 

95% CI 

98-99 

100-100 

99-100 

97-99 

99-100 

98-100 

Note: Since predictive value analysis is prevalence-dependent, results wil 
prevalence at their institution and adjust PPV and NPV accordingly. 

vary by region and fjj^ity. Each facility should determine 

These results are representative of the use of low troponin cut&ffs, emphasizing the importance 
of serial samples when low cutoffs are used. However, even a single elevated troponin value 
increased the probability of MI from 13% to 51-58%, providing important information to the 
clinician. 

Non-l\1l patients v^ith elevated cTnl values (Myocafdial Injury) 

Of the 1676 non-MI patients in the Beckman Coulter prospective multicenter pivotal trial, 217 
(13%) had at least one cTnl value > 0.03 ng/mL/on one or more of the serial draws. Of these 217 
patients, 98.6% (214/217) were found to have/cardiac conditions such as angina, atrial 
fibrillation, cardiomyopathy, carditis, hearWailure, severe coronary artery disease, tachycardia; 
or non-cardiac conditions such as renal faflure or pulmonary embolism that may result in 
myocardial damage. Results are consistent with literature findings that cTnl may be elevated in 
non-MI patients with coronary and/or^on-coronary disease with myocardial injury.^"'^^ 
Elevated cTnl values in a non-MI patient should not be disregarded. Troponin is specific for 
myocardial injury; serial samples ana clinical context allow identification of patients with acute 
and chronic conditions causing myocardial injury. 

Linearity 

Twelve studies, based on CLSI EP6-A,^- were performed to determine linearity of the Access 
AccuTnI+3 assay. For each study, one high sample at or above the highest calibrator level and 
one low sample approximately at the limit of detection were mixed to make seven evenly 
distributed sample concentrations. Four replicates of the seven mixed samples, eight replicates 
of the low sample and eight replicates of the high sample were run on the Access 2 system. The 
Access AccuTnI+3 assay demonstrates linearity with a maximum deviation between a linear 
and non-linear fit of < 16% for samples > 0.105 ng/mL (pg/L), and < 0.0168 ng/mL (pg/L) for 
samples < 0.105 ng/mL (|Jg/L). 
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Imprecision 

This assay exhibits total imprecision of < 8% at concentrations greater than 0.105 ng/mL (pg/L), 
and total Standard Deviation (SD) < 0.0084 ng/mL (pg/L) at concentrations < 0.105 ng/mL 
(pg/L). One study, based on CLSI EP5-A2^^ guidelines, provided the following data. This study 
used two patient pools and three commercial controls, tested in duplicate in two runs per shift, 
two shifts per day, over a minimum of 10 days, generating at least 20 independent assays. 

Sample 

Low Patient Pool 
Commercial Control 1 
Commercial Control 2 
Commercial Control 3 

High Patienl Pool 

Mean 
(ng/mL) 

0.07 

0.91 
1.96 
13.97 

56.36 

Within Run 
(%CV) 

5.0 
2.0 
2.2 

2.3 

5.1 

Between Run 
(%CV) 

5.0 
5.0 
4.9 
4.7 

3.9 

Total Imprecision 
(%CV) 

7.1 
5.4 
5.3 

5.2 
6.4 

Analytical Specificity/Interferences 
The following potential interfering substances were added to lithium heparin plasma pools at 
three concentrations of cTnl (0.01 ng/mL, approximately 0.05 ng/mL, and approximately 
0.50 ng/mL). Additionally, each substance was tested at two concentrations. This study was run 
on five Access 2 systems and values were calculated as described in CLSI EP7-A2.*' At the 
highest concentrations listed below, no interference was observed. 

Substance 

Acetaminophen 

Acetylsalicylic Acid 

Allopurinol 

Ambroxol 

Ampicillin 

Ascorbic Acid 

Atenolol 

Bilirubin (conjugated) 

Bilirubin (unconjugated) 

Biotin 

Caffeine 

Captopril 

Cinnarizine 

Cocaine 

Diclofenac 

Digoxin 

Dopamine 

Erythromycin 

Fibrinogen 

Highest 
Concentration 

Added 

20 mg/dL 

65 mg/dL 

40 mg/dL 

40 mg/dL 

5 mg/dL 

6 mg/dL / 

1 mg/dL/ 

40mg/^L 

40 r/g/dL 

29/) ng/mL 

jo mg/dL 

5 mg/dL 

40 mg/dL 

2 mg/dL 

5 mg/dL 

200 ng/mL 

48.75 mg/dL 

20 mg/dL 

1000 mg/dL 

/^Substance 

/Furosemide 

Hemoglobin 

Human Serum Albumin 

Ibuprofen 

Low MW Heparin 

Methyldopa 

Nifedipine 

Nitrofurantoin 

Nystatin 

Oxytetracycline 

Phenytoin 

Propranolol 

Quinidine 

Simvastatin 

Theophylline 

Triglycerides 

Trimethoprim 

Verapamil 

Warfarin 

Highest 
Concentration 

Added 

40 mg/dL 

5 mg/mL 

6000 mg/dL 

50 mg/dL 

71 |ag/mL 

2.5 mg/dL 

6 ^ig/dL 

6.4 mg/dL 

2.15 mg/dL 

24 mg/dL 

10 mg/dL 

500 Ug/mL 

2 mg/dL 

200 Ug/mL 

25 mg/dL 

3000 mg/dL 

7.5 mg/dL 

16 mg/dL 

30 Mg/mL 

To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the 
substances shown in the following table were added to two levels of cTnl human lithium 
heparin plasma samples and run on an Access 2 Immunoassay System. 
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Values for cross-reactivity were calculated as described in CLSI EP7-A2.''' No significant 
cross-reactivity was observed (<1%). 

Substance 

Actin 

Cardiac troponin C 

Recombiant human CK-MB 

Myoglobin 

Myosin 

Recombinant human cTnT 

Skeletal troponin I 

Tropomyosin 

Concentration 
Added (ng/mL) 

1000 

1000 

1000 

1000 

1000 

250 

1000 

1000 

Linnit of Blank 

The Access AccuTnI+3 assay has a Limit of Blank (LoB) of < 0.01 ng/mL (pg/L). One study 
determined the LoB for Access AccuTnI+3 to be 0.003 ng/mL (pg/L). LoB was tested using a 
protocol based on CLSI EP17-A.^^ A total number of 156 replicates of a zero analyte sample (SO 
calibrator) were measured in 12 runs using multiple reagent and calibrator lots on three 
Access 2 systems. 

Limit of Detection 

The Access AccuTnI+3 assay has a Limit of Detection (LoD) of O.QKng/mL (pg/L). One study 
determined the LoD for Access AccuTnI+3 to be 0.005 ng/mL (pg/L). LoD was tested using a 
protocol based on CLSI EP17-A.'' Three replicates from five Jow-level heparin plasma samples 
were measured using multiple reagent and calibrator lots in 12 runs on three Access 2 systems. 

Limit of Quantitation 

Nine experiments containing seven samples for a to t^ of sixty-three imprecision estimates, 
based on CLSI EP17-A,^^ were performed to deterndne the Limit of Quantitation (LoQ) of the 
Access AccuTnI+3 assay. Each study tested a sarnple in triplicate, in two runs per shift, two 
shifts per day, over a minimum of 10 days usina'one Access 2 system and one reagent lot. In the 
nine experiments a total of six Access 2 systems, three lots of reagents, and two calibrator lots 

. were used. 

To estimate the expected imprecision in th^ clinically relevant concentration range, study 
results were sorted by concentration. Thtflowest concentration sample with </= the expected 
imprecision (10% or 20%) determined the LoQ. The Access AccuTnI+3 LoQ was 0.03 ng/mL 
(pg/L) at 10% CV and 0.02 ng/mL (pg/K) at 20% CV. 
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^ ^ 

BECKMAN 
COULTER immunoassay Systems 

AccimiH-3 CALIBRATORS 
IREFI A98144 FOR USE ON ACCESS 2 SYSTEMS WITH TEST NAME: TnlA2 

Intended Use 

Summary and 
Explanation 

The Access AccuTnI+3 Calibrators are intended to calibrate the Access AccuTnI+3 assay for the 
quantitative determination of cardiac troponin I (cTnl) levels in human serum and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction. 

Quantitative assay calibration is the process by which samples with known analyte 
concentrations (i.e., assay calibrators) are tested like patient samples to measure the response. 
The mathematical relationship between the measured responses and the known analyte 
concentrations establishes the calibration curve. This mathematical relationship, or calibration 
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific 
quantitative analyte concentrations. 

Traceability The measurand (analyte) in the Access AccuTnI+3 Calibrators is tjateable to the manufacturer's 
working calibrators. Traceability process is based on EN ISO 17511. 

The assigned values were established using representative^amples from this lot of calibrator 
and are specific to the assay methodologies of the Access reagents. Values assigned by other 
methodologies may be different. Such differences, if pftsent, may be caused by inter-method 
bias. 

Product Access AccuTnI+3 Calibrators (for use on Ac<!ess 2 systems) 
Information Cat. No. A98144: SO-Sl, 1.5 mL/vial; S 2 - S ^ mL/vial 

• Provided ready to use. 
• Freeze upon receipt at -20°C or cold 
• Mix contents thoroughly by gently inverting before use. Avoid bubble formation. 
• Stable until the expiration date^ated on the label when stored at -20^0 or colder. 
• After removing from -20°C storage, the thawed vials are stable at 2 to lO'C for 60 days. Label 

the vials with the date of thaw or the date of expiration. 
• Retum calibrators to 2 to lO^C after each use. Do not refreeze opened vials. 
• Signs of possible deterioyation are control values out of range. 
• Refer to calibration carfffor exact concentrations. 

SO: 

Sl, S2, S3, 
S4, S5: 

Calibration 
Card: 

Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1% 
sodiiX azide, and 0.1% ProClin" 300. 

Recdmbinant troponin complex at cTnl levels of approximately 0.3,1.2, 
5.0, 25 and 100 ng/mL (pg/L) in buffered BSA matrix with surfactant, 
< 0.1% sodium azide, and 0.1% ProClin 300. 

1 
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Warnings a n d • For in vitro diagnostic use. 
Precautions • Patient samples and blood-derived products may be routinely processed with minimum risk 

using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines. 

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide 
build-up.'^ 

• Xi. Irritant; 0.1% ProClin 300. 

R 43: May cause sensitization by skin contact. 

S 28-37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves. 

• The Material Safety Data Sheet (MSDS) is available upon request. 

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration 
theory, configuring calibrators, calibrator test request entry, and reviewing calibration data. 

Calibration Run the Access AccuTnI+3 Calibrator SO and Sl in quadniplicate. and the Calibrator S2-S5 in 
Details duplicate. " / 

The Access AccuTnI+3 Calibrators are provided at six levels - zero and approximately 0.3, 1.2, 
5.0, 25, and 100 ng/mL (pg/L). Assay calibration data are valid up to 56 days. 

Limitations of If there is evidence of microbial contamination'or excessive turbidity in a reagent, discard the 
the Procedure vial. 
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Appendix 10: Device Labeling 

Access AccuTnl+3 Reagent Pack Top Label: 

Access AccuTnl+3 Reagent Pack Package Labels: 

BECKMAN 
COULTER 

[™] «?»«»» 

Access 
Access AccuTnI+3 [REI A98M3 

m n s e i 3IISUM* «tii!»)iia) 
For use on Access 2 platforms only 
Para uso exclusivo en sistemas Access 2 
Yalnjz Access 2 platformlannda kullanilmak i(indir 
Ansi Mcno/ibsOBaHMR TonbKo c nnaTctjopMauM Access 2 
Access 2 M 

2°C-

- I C C 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Appendix Page A-100 

CONFIDENTIAL Access AccuTnl+3 
k121214 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



i f f i BECKMAN 
^^COUUER 

A c c e s s '^.7v> 
Access AccuTn(4-3 

ZxSOTMts/Slffl 
Rla: 3.25 mL Paramagnetic particles coaled with mouse 

monoctonai anti-human cTnl, TRIS. suffaciant 
BSA. 

Rib ggSmL 0.1 NNaOH 
Rlc: 3.10 mL TRIS buffered saflne wilh Burfaciant. 

LfEfJ A98I43 

ra -7s»a :*mb-chV7A 
acs : b-<j7.ama 

R1d:3.tOmL Mouse monoclonal anti-human cTnl alkaline Z i y - ^ J - f - h - U M : 7 ; i » ' J * 7 . 7 7 ' S - t i t t ^ 
phosphatase conjuoate, ACES, surfactant, R t h I ^ D * Z > 1-70^=6 J ^ a - t } l & . » 
protein (bovine, goat, mouse). 

01012 Beckman CouRar tnc 
PrtfiM in U.S.A. ttAl^ffifflSKB B00539B 

Access I « " " " ' S ^ 
^ ^ Access AccaTnt4-3 

Em g 

CC 

^ u 

Access 
Access AccuTnl4-3 [HEl A98I43 

2 reagentpacksRI , for the quantitatrve determination of cTnl levebin human serum and plasma using tfie Access 2 
Immunoassay Systems. 

2 envases de reacth/os R I . para la detemninad6n cuantitativa de los niveles de cTnl en suero y plasma humanos 
utilizando los Sistemas de Inmunoensayo Access 2. 

Access 2 Immunoassay Sistemlerini kullanarak insan semmu ve plazmasindaki cTnl dOzeylerini nicaliksel olarak tespil 
etmek l^n 2 reaktif paketi R I . 

2 KOunnaKTa peareKToa R1 Ann KOniMecTBeHHoro onpeAeneHtm KOHueHTpaî MA cTnl B Mejiose^ecKoA cuaopCTKe H 
ruia3Me c Mcnonb3oeaHMeu CMCTeM HMMyHKoro aHanMsa Access 2. 

C^XIil ifLijt- ftff- n»iei»fiff l->'J-X hUJKZV'f^J'h / TC'-t::^ AccuTnlH»yXv^ 

Xi. fe 0.0375 - < 1 5% ProClin* 300 
R 4). 3 28-37 

" or Rohm and Haas Co. 
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Access AccuTnl+3 Calibrator Package Labels: 

BECKMAN 
COULTER 

IM) ffiT»«.i»» 

J \ C C G S S [CALIBRATORS E 

Access AccUnil4-3 CALIBRATORS [EEl A98 144 

For use on Access 2 platforms only 
Para uso exclusivo en sistemas Access 2 
Yalnjz Access 2 platformlannda kullanilmak i(indlr 
RT\H kicnonbsoBaHkin TonbKO c nnarctiopMaMM Access 2 
Access 2 ffl 

apAs • (bcf tm / eller flfjpnng / etter t tnng f po otwardu f A^di ian aoiWA / nocna BOvwrm J 
Atldanus taiiYil / n B SO 8 ff r ff 0 A a ff / etter at den a Apnd J cwpncMM M ciwA 

Q^-20°C' 

W e0O535C 

•i BECKMAN 
' C O U U E R 

A C C 6 S S [CALIBRATORS ^ D ' 

Access AccaTnl+3 CALIBRATORS \ m ] A98144 
Access I s ^ 

I x l . S m L 

t x 1.5 ml. 

4 X 1.0 m l 

SO 
SI 

S2-S5 

BSA matrix, furfaclanl. 

BSA matrix, surfactant, recombinant cTnl. 

BSA matrix, iurfactant, racombinant cTnl. 

9l'«ia7J1.7£> 

s AcctlTh(f3 CALIBRATORS 

Fori 

Ceiilxation Card/Cede d'^tatonnageH'srlala de calibraddnfScheda di tarature/Kelibratodtarte/CerUo de 
calibre^o/KalibrerlnQskon/Karcie kalibra<4i/Kalit>rasyon kart/KaimOpoaoHHan icapTa/Kalibravlmo koneteje/ 

CC 

Access 
Access AccuTnH-3 CALIBRATORS [«! ] A98 I44 

CALIBRATORS 

CALIBRADORES 

KALIBRATORLER 

KAJIUBPATOPbl 

For the quanti tat ive detenninat ion of cTn l levels in human serum and p lasma using the 
Access 2 Immunoassay Systems. 

Para la determinaci6n cuant i iat iva de los niveles d e cTnl en suero y plasma humanos 
ut i l izando los S is temas d e Inmunoensayo Access 2 . 

Access 2 Immunoassay Sistemlerini kul lanarak insan l e n j m u ve ptazmasindaki cTn l 
dOzeylerini niceliksel olarak tespit etnnek i^in. 

A n n KonH^ecTBeHHoro onpeAe/ieHHti KOHi^eHTpauMt) cTnt e '^enose'^eCKofl cwaopoTxe H 
nnaSMc c HcnonbSoaaHHeM c t f c reu HuuyHHoro a n a n i o a Access 2. 

hP'J«Z>^9Kffl / 7 ^ ^ ; ^ AccuTnl ^ f ' J ^ U - * 

W. t D.0375 - < 1.5% ProCIn' 300 
R43. S2S-37 

" of Rohm and Haas Co 
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Access AccuTnl-i-3 Calibrator Vial Labels: 

aijiijiLiiiii.ijjjawi.iiii)iijiiii.i.i[i^ SI ' i ^ 
AccenAconwH 1.5 mLJ ^ K 

/t\pw1 
1 

HcuuMCOu.na ki 
i: • 2 0 ^ ' 

-O J niyniL o BOOM:C 

«iJ.IjiLiiiiiiijjjmi.iiiiiiiij..ii[i.iii^ „ 
AccenAcoTIM^J 1.0mL| ^ ^ 

• H')J"lr-»-F*n''-

HCnUN COUirER ksMrtl* p u « i U n g M . O BOBMH MCMMwico«xrtB'»«h»rw (UiM-rr4Mi) 

Accen AcaAM*-! 

A[«] 
HcnMH couLTi| 

IS4 

1.0 mL! 

-25 ng'inL « BOOMSO 

20^* 

-100 ftglniL » BOOMW 
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Appendix 11: Abbreviated 510(k) for AccuTnI+3 Calibrators 
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Beckman Coulter, Inc. Access AccuTnl+3 Calibrators 
Access AccuTnl+3 Calibrators on Access 2 Confidential 

AccuTnl+3 Calibrator 

Abbreviated Calibrator 510(k) 
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Beckman Coulter, Inc. 
Access AccuTnl+3 Calibrators on Access 2 

Access AccuTnl+3 Calibrators 
Confidential 

Required Elements Checklist 

Section 510(k) element 
Proprietary and Established name 
Intended Use 
Summary and explanation 
Test Principle 
Matrix base 
Constituents 
Appropriate standardization/traceability 
Warning and precautions 
Appropriate testing of human source 
material 
"For In Vitro Diagnostic Use" statement 
Assigned values and value assignment 
process 
Storage instructions / stability 
Directions for Use 
Limitations 
Bibliography / references 
Name and place of manufacturer 
Date of Labeling 

Section 
1 
II 
II 
II 
II 
II 

IV d 
III 

III 

III 

IV b 

III 
III 
III 
III 
III 
III 
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Beckman Coulter, Inc. 
Access AccuTnl+3 Calibrators on Access 2 

Access AccuTnl+3 Calibrators 
Confidential 

GENERAL INFORMATION 

Contact Information 

Applicant's Name and 
Address 

Contact 

Establishment 
Registration Number 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Dr. 
Chaska, MN 55318 
Valynda Machen, Group Manager, Regulatory 
Affairs 
Ph: (952) 368-1383 
Fax:(952)368-7610 
E-mail: vmachen@beckman.com 
2122870 

Device Information 

Purpose for Submission 

The Access AccuTnl+3 Calibrators will be used with the new AccuTnl+3 
assay on the Access 2 Immunoassay Systems. 

Device Description 

Proprietary Name 

Common Name 
Classification Number 
and Name 
Panel and Product Code 
Device Classification 
Measurand 
Type of Test 

Predicate 

AccuTnl+3 Calibrators on the Access 2 
Immunoassay Systems 
Calibrator 
21 CFR §862.1150, Calibrator 

JIT 
Class II 
Manufacturer's working Calibrators 
Quantitative; enzyme immunoassay 
(EIA) 
ADVIA Centaur® Tnl-Ultra™ (K053020) 

The Access AccuTnl+3 Calibrators are a six-level calibrator set intended to 
calibrate the Access AccuTnl+3 assay for the quantitative determination of 
cardiac troponin I (cTnl) levels in human serum and plasma using the Access 
2 Immunoassay Systems. The calibrator set provides calibrators at six levels 
- zero and approximately 0.3, 1.2, 5.0, 25 and 100 ng/mL (with no master 
curve). The calibrators contain a recombinant troponin complex in buffered 
BSA (bovine serum albumin). 
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Beckman Coulter, Inc. Access AccuTnl+3 Calibrators 
Access AccuTnl+3 Calibrators on Access 2 Confidential 

• Level SO; buffered bovine serum albumin matrix with surfactant, 
<0.1% sodium azide, and 0.1% ProClin 300. 

• Levels SI - S5; recombinant troponin complex at cTnl levels of 
approximately 0.3, 1.2, 5.0, 25 and 100 ng/mL in buffered BSA 
matrix with surfactant, <0.1% sodium azide, and 0.1% ProClin 
300. 

The calibrators are contained in 6 mL vials, for SO - Sithe fill level is 1.5 mL 
and for S2 - S5 the fill level is 1.0 mL. The calibrator vials are intended for 
storage at -20°C or colder. 

Calibration cards are provided with each calibrator kit. Calibration cards 
contain bar codes that are encrypted with the individual calibrator 
concentrations for each calibrator level. 

Indication for Use 
The Access AccuTnl+3 Calibrators are intended to calibrate the Access 
AccuTnl+3 assay for the quantitative determination of cardiac troponin I (cTnl) 
levels in human serum and plasma using the Access 2 Immunoassay 
Systems to aid in the diagnosis of myocardial infraction. 

Beckman Coulter, Inc. CONFIDENTIAL Access AccuTnl+3 
1000 Lake Hazeltine Drive k121214 
Chaska, MN 55318 
Appendix Page A-108 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Beckman Coulter, Inc. 
Access AccuTnl+3 Calibrators on Access 2 

Labeling 

Access AccuTnl+3 Calibrator Instructions for Use 

Access AccuTnl+3 Calibrators 
Confidential 

BECKMAN 
COULTER Access 

Immunoassay Systems 

AccUnilf-3 CALIBRATORS 
[ R E F I A98144 FOR USE ON ACCESS 2 SYSTEMS W I T H TEST NAME: TnlA2 

Intended Use The Access Acaj'rnl+3 Cnlibrators arc intended to calibrate the Access Accu'InI+3 assay for Ihc 
quantitative determination of cardiac troponin I (cTnl) levels in human serum and olasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infjUTction. 

Summary and 
Explanation 

Traceability 

Quantitative assay calibration is the process by which samples with kn«LMwiifnalyte 
conanlralioRS (i.e., assay calibrators) are lested like patient samples \o/XKasuTc the responsi 
The mathematical relationship between the measured responses an^^pfe known analyte 
concentrations establishes the calibration curw. 'Ihis mathernaM)>Kiclationship, or calibration 
curve, is used lo convert Relative Light Unit (RLU) moasuro^Mlt^f patient samples lo specific 
quantitative analyle concentrations. u ' 

ors is traceable lo tho manufacturer's 
ISO 17511. 

'llie measurand (analyte) in llie Access AccuTnI+3Calil 
working calibrators. I'raceability process is based 

'ITie assigned values were established using rcp/ebdr^tative samples from this lot of calibrator 
and are specific lo the assay metliodologies of thgAcccss reagents. Values assigned by other 
methodologies may be different. Such difjprenc^, if present, may be caused by inter-melhod 
bias. 

Product Access AccuTnl+3 Calibrators ( f o ^ o ^ oK Access 2 systems) 
InfomrKltlon Cat. No. A98144: SO-Sl, 1.5 mL/viat S>&5,1 mL/vial 

• Provided ready to use. 
., • Freeze upon receipt at -20"C or gfilder. 

• Mix contents thoroughly by ftmtly inverting before use. Avoid bubble formation. 
• Stable until the expiration danc staled on the label when stored a t - 2 0 X or colder. 
• After removing fmm -20'^Q'storage, the thawed vials are stable at 2 l o l OX for 60 days. Label 

the vials with the date o ^ ^ a w or the date of expiration. 
• Return calibrators to 24o in"C after each use. Do not refreeze opened vials. 
• Signs of possible deterioration arcamtrol values out of range. 
• Refer to calibratioBf card for exact concentrations. 

SO: 

Sl , S2, S3, 
S4,S5: 

Calibration 
Card: 

uffered bovine serum albumin (BSA) matrix with surfactant, <0.1So 
sodium azide, and 0.1% TroQin** 300. 

Recombinant troponin complex at cTnl levels of approximately t).3, l.Z 
5.0, 25 and 100 ng/mL (ug/L) in buffered BSA matrix with surfactant, 
<0.1% sodium azide, and 0.1<;i. rmClin 30t). 

AuxuALCuTn] fc>rusi.>ixi AiixuSy-itum*! BIM15A IDRAFT] O 2DI2 Bct-knivi CuulttT, IrH 
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WarrdngsarKJ • ForffiritiDdUgnosticuse. 
Precaufions • Patient aampbii and blood-deriv«d products may be roullndy prooeA^ad with minimum riiLk 

uAuig the pivuedure described. However, handle Ihese product.4 a^ polenlially inlecliou.s 
acoordii^ to universal precautions and good cIlAicallaboratory practices, tegardlessof their 
origin, trealnienl,orpricrcertiiicalkan.UseanapproprLaLedL'>LnfeclanLfbrdeaantaniLnalIan. 
Slore and dLspoieof these material! and their contaUien) in accordance wilh local 
regublioniiarid guldeline.4. 

• Sodium azide nuy react wilh lead and copper plumbing to form highly explosive metal 
apJdes. On d kpo&il of liqu U ^ (lush wilh a Urge \olume of water to presient azide 
build-up." 

• XLIfritanl:0.1%Proain300. 

R43: May cause flerLsitlzation by skin contact 

S 2S-37: AfterconLact with skin, wash immediately wil 
and water. Wlear suit able glo\'es. 

• The Material Safety Dala Slwet (Mfn35) i<t available upon 

y of soap 

Procedure 

Ca&b ration 
Defoas 

Refer to Ihe appropriate system manuals and/or Helot^v'Steni for informaiion on calibration 
theory: connguring callbralar<^ calibrator lest r equ^en t i^ ' , and reviewing caHbralion data. 

Hon thit Aff»o«i AffiiTVilv^ rj l ihrator ^(t y f R I in «^ujdruptif3t» and the CaEbralDrS2-S5 in 
duplicate. 

The Aa»ssAccuTnIi3Ca1ibrator<iar&ij{ro\'Idedatsix levels-zeroand approximately 0.3, 12, 
5A23 , and IOOngp'mL(fig^L).Assa/caUbrationdala are valid upto56dayA. 

UrrdtaGor\S of if there is e '̂Idence of microbli 
t i e Procedure vial. 

IconlamLrulionorexcessi^ie turbidity In a reagent, discard the 

C 3a U BuiiAtnC^MAJui, Im Bia tSAprAHl 
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Access Calibrators: 

Calibrator Package Labels 

i BECKMAN 
'COUUER 

[TO] « f (»»»» 

Access C '"̂ ' 
Access AccuThl fS CALIBRATORS [slEl A98144 

For use on Access 2 platforms only 
Para uso exclusivo en sistemas Access 2 
Yalniz Access 2 platformlannda kullanilmak ifindir 
fXna HcnonbSOBaHMn TonbKo c n/iarctiopMaMM Access 2 
Access 2 ffl 

' 3'lirCiificrapanlngr vrt iouvvtixaf dosputtda^twrdopoTipeiuaf ruchdamOttnon/ 
•pUaabMwafrtetdrnv^q'tnafAMfig/paDhi«cwJ^Vd(kiaanurrafnocfwiofbr ~' 
AtdBfiA biqi l r n t l • tt S fl / JT H B a fl ' MUr M dan tr tpTM r cuipMWw* HS cnoQ 

-20°C 

9 BaCKMAN 
'CouatR 

Access L " ' - - " " ' ' ^ " 
Access AeeimiM-3 CALIBRATORS [ M F ] A 9 8 I 4 4 

1«1.5mL 

i K l . S m L 

4x1 .0mL 

SO 

SI 

S2-S5 

BSA matrix, •urfaoam. 

8SA matiu. Burfactonl. rocooibinant cTnl. 
'?->fla7Aya> 

»7A:rs> 

vaftfr. ' j i^fi 

MHW . Oxfli 

Es3 

Calibration C«nllCarta <f AlaionnagBn'srJBta da calibraddn/Schttda d taraturs/KaHbratoriiwta/Cartao ds 
calibrscao/KafibrarinoskorVKarcis kaUbraqi/Kalibrasyon kAfti/KamiOpoeoHHan waQxa/Kaibimmo konHefi/ 

CC 

Access 
Access AccUTnl4^3 CALIBRATORS 

( C A L i a R A T O R S PI 

[HiE] A 9 8 I 4 4 

CAUBRATORS 

CALIBRADORES 

KALIBRATORLER 

KAnHEPATOPbl 

f a t Uie quantitative determinatioti of cTnl levels in human sen jm and plasma using the 
Access 2 Immunoassay Systems. 

Para la detemiinacti in cuantitativa de los niveles de cTnl en suero y plasma humanos 
utilizando los Sistemas de Inmunoensayo Access 2. 

Access 2 Immunoassay Sistemlerini kullanarak Insan serumu ve plazmasindakl cTnl 
dilaeylertni nicaliksel olarak tespit etmek l^in. 

Ann Ko/iH^eCTBeHNoro onpeAeneHun KOHi^eHTpauMfl cTnl g NeroBOHecKaR cuaopoTKe M 
nnB3ue c Hcnonb3oeaHHeM cHcreu HMuyHHoro BHanHSS Access 2. 

hn'J i ->f - 'Kf f l / 7^-b7. AccuTnl •f-»y:^u-5t 

' ' " of Rohm and Haat Co. 
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Calibrator Vial Labels (Levels SO - 85) 
ftlJIIIILUll.l.lJJILIH.IMIIllJ.l[lll.l[l^ „ » ^ 
AcceuAcom*! varnLg • 
fMofia- i f tTlr-t -trJl'-

A(si jjr̂ -c- I 
rnoui DngtaLe 

jmjmmmmmmmmmmmmm I H ^ H c . 1 

°^: :J C M n a - M f J T l ^ - i ^ / . i 

sas ssS Siiz s."r„~, 

Xi. 

M 
-03roW.« m u x 

aijiiiiniiiii.ijj[n»i.niii.ij[[Liii.iii^ " i d b 

HCMMMCCuiTTR taMrt^ pu*«r7«Mii -1.]rV>nL » 

I&3 ^ijiiiiumiii.ijjinn.iiij]iijii» 
AcceM AconMi-S 1.0 mLg J K 

A[£] 
•ccMUMcouiSL'MCtkBCAiMfir ^ 7 T ^ , _ . R - " * 
HOKuiKHcomfit'ii^ii^ia |]»w-TruHi -5.0noniL« — 

f-S 

AcccMAeanM»l 
csasm 

BCUMWCOUTBI— 
BEOOMH COUTEC* 

1 ^ i ^ I .̂B 

Calibration Card' 

@: 
^22OT39 '2012-11JI) 

AcGuTnl*3 lor MM «n A c c i . 2 

m 

S3 
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IV. Summary Report 

a. Description of Real Time and Accelerated Stability Studies is located in 
response Question 18. 

b. Calibrator Preparation, value assignment and validation 

Individual commercial calibrators are prepared using recombinant Tnl-C and 
buffered BSA based matrix. The commercial calibrators are value assigned 
using the primary reference calibrators and the resulting calibrator values are 
provided to the customers on a calibrator card, which can be bar-code read 
directly into the Access immunoassay analyzers. 

The manufacturing process requires the use ofthe primary reference 
calibrators, the newly manufactured commercial calibrators, commercial 
controls, and QC patient samples. Values for the newly manufactured 
commercial calibrators are determined from the primary reference curves. A 
nested design is utilized (alternating reference and test material) to generate 
values for the commercial calibrators using up to two reagent pack lots on 
one Access 2 instrument. Six replicates of SO and 12 replicates of S1-S5 are 
averaged to generate the value assigned for each commercial calibrator level. 
Each lot's unique value assignment is verified on a single Access 2, running 
calibrator curves on reference and test material in a nested format. The 
resulting calibrator curves are used to generate dose values from a set of pre-
specified RLUs (Relative Light Units). The test and reference curve doses 
are compared to a 95% confidence specification. Dose values for commercial 
calibrators must fall within quality control ranges. Control and QC patient 
samples are measured from the new assigned commercial calibrators and 
must meet QC specifications. 

Calibration Results 

During testing ofthe pilot lot of AccuTnl calibrators, the mean AccuTnl +3, the 
95% confidence interval of the assay result was accurate within 0.0084SD of 
the primary calibrators for level SI and 8% of the primary calibrators at levels 
S2-S5. See Table I for results. 
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c. Specific number of instruments - see section IV b. 
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d. Calibrator Traceability 

The Access AccuTnl+3 Calibrators are not standardized to an international 
standard. The calibrators are standardized to an internal standard (Dade 
Stratus II Tnl Assay) listed below. 

There has been no changes implemented in the AccuTnl+3 Calibrator 
material as part of this submission; the antigen, the matrix and the 
concentration ofthe antigen at each level are identical to the previously 
cleared (k010429) Access AccuTnl Calibrators. A detailed description ofthe 
Calibrator Standardization is provided below: 

The measurand (analyte) in the Access AccuTnl+3 Calibrators is 
recombinant single chain troponin IC complex (rscTnIC). 

A rscTnIC standard stock was prepared at 500 ng/mL by dilution in 
AccuTnl Calibrator Matrix, based on the vendor's stated protein 
concentration (Bradford method). 

The rscTnIC stock was assigned a value of 1300 ng/mL by harmonization 
to Dade Stratus II Tnl Assay via value transference of patient sample 
results (from predicate) to rscTnIC standard stock dilutions in AccuTnl 
Calibrator Matrix. The adjustment factor applied to the vendor stated 
concentration ofthe rscTnIC antigen was determined to be 2.6. 

For the harmonization activity, 140 lithium heparin samples were tested on 
the Dade Stratus II Tnl assay. 

136 dose results were readable in the range of the Dade Stratus II Tnl 
assay and 88 of these samples had a duplicate measure from a 2"" Dade 
Stratus II Tnl assay kit lot. 

The 136 lithium heparin samples were run in replicates of 2 along with 9 
dilutions of rscTnIC standard stock in AccuTnl Calibrator Matrix (and 
Calibrator matrix without antigen) in reps of 6 in one AccuTnl reagent lot. 

After the rscTnIC antigen stock was reassigned, manufacturer's working 
calibrators were prepared to the following concentration levels 0, 0.3, 1.2, 
5, 25 and 100 ng/mL. 

Methodology for transferring performance of primary calibrators to the 
secondary calibrators is listed in section IV b. 
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Appendix 12: 510(k) Summary and Indications for Use 
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510(k) Summary 

This summary of 510(k) safety and effectiveness information is being submitted in 
accordance with the requirements of 21 CFR 807.92 

The assigned 510(k) number is kl21214 

Submitted By: 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Telephone: (952) 368-1142 
Fax:(952)368-7610 

Contact Person: 
Valynda Machen 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 / 
Telephone: (952) 368-1383 ^ 
Fax:(952)368-7610 

Date Prepared: 
December 12,2012 

Device Name: 
Proprietary / Trade Name: Access AccuTfil+2'Reagent and Calibrator for use 
on the Access 2 Immunoassay Syste 
Common Name: Troponin I EnzyAiaUfriniunoassay 
Classification Name: Immunoasdfy, Troponin Subunits 
Classification Regulation: 21 C ^ 8^.1215 

Proprietary / Trade Name: Access 2 Immunoassay System 
Common Name: Discrete photometric chemistry analyzer for clinical use 
Classification Name: Discrete photometric chemistry analyzer for clinical use 
Classification Regulation:/! CFR 862.2160 

Predicate Devices: 
The Access AccuTnl4-3 assay and calibrators claim substantial equivalence to 
the Tnl-UltraTM Assay and Calibrators for the Siemens ADVIA Centaur® 
System, FDA 5\<S{k) Number K053020, cleared December 30, 2005. 

The Access 2 Immunoassay System claims substantial equivalence to the 
Access 2 Immunoassay System (K922823/A007), cleared July 2, 2001. 
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Device Description: 
The Access AccuTnl+3 reagents, AccuTnl+3 calibrators and the Access 2 
Instrument compose the Access Immunoassay System for the quantitative 
determination of cardiac troponin I (cTnl) in human serum and plasma. 

The Access AccuTnH-3 reagent packs contain specific reagents for the in vitro 
diagnostic measurement of cTnl including: 

• Paramagnetic particles coated with mouse monoclonal anti-human 
cardiac troponin 1 suspended in TRIS buffered saline, with surfactant, 
bovine serum albumin (BSA) matrix, <0.1% sodium azide, and 0.1% 
ProClin® 300. 

• O.lNNaOH. 
• TRIS buffered saline, surfactant, <0.1 % sodium azide and 0.1% 

ProClin 300. 
• Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate 

diluted in ACES buffered saline, with surfactant, BSA matrix, protein 
(bovine, goat, mouse), <0.1% sodium azide, and Ck25% ProClin 300. 

The Access AccuTnl-l-3 Calibrator set contains nurfti-point calibrators for use 
with the Access AccuTnH-3 assay. Individual vials contain zero or 
approximately 0.3, 1.2, 5.0, 25 and 100 ngAuL (ng/L) of recombinant cardiac 
troponin 1 complex, respectively, in a buffi^ed BSA matrix, with surfactant, 
<0.1% sodium azide, and 0.1% ProClijî SOO. 

Intended Use: 
The Access AccuTnI-i-3 assay î  a paramagnetic particle, chemiluminescent 
immunoassay for the quantitative determination of cardiac troponin 1 (cTnl) 
levels in human serum and^asma using the Access 2 Immunoassay Systems 
to aid in the diagnosis of myocardial infarction. 

The Access AccuTnl/S Calibrators are intended to calibrate the Access 
AccuTnl+3 assay for the quantitative determination of cardiac troponin I 
(cTnl) levels in human serum and plasma using the Access 2 Immunoassay 
Systems to aid in the diagnosis of myocardial infarction. 

The Access 2 system is an in vitro diagnostic device used for the quantitative, 
semi-quantitafive, or qualitative detennination of various analyte 
concentrations found in human body fluids. 

Comparison to tlie Predicates: 
The Access AccuTnl-i-3 and the predicate device, ADVIA Centaur® Tnl-
Ultra''''̂ , were compared. The information for the predicate device was derived 
from the predicate device 510(k) Summary and product labeling. 
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Similarities between the Access AccuTnI-i-3 Reagent and Calibrator 
and tlie Predicate 

Characteristic 

Intended Use 

Assay Principle 

Test System 

Sample Type 

Reagent Pack 
configuration 
Primary Reagent 
Materials 

Predicate Device 
A D V I A Centaur® Tnl-UItra™ 

K053020 
An in vitro diagnostic method for the 
quantitative measurement of cardiac 
Tnl in serum and plasma to aid in the 
diagnosis of myocardial infarction. 
Chemiluminescent sandwich 
immunoassay 
Automated immunoassay instrument 

Serum and heparinized plasma 

Reagents ready to use and separated in 
a single reagent pack 
Solid phase magnetic particles, anti-
cTnl antibodies 

New Device 
Access AccuTnH-3 

same 

same 

same 

same 

same 

same ^ 

Differences between the Access AccuTnI-i-3 Reagent and CaU 
and the Predicate 

3rator 

Characteristic 

Sample Type 

Immunoassay 
Instrument 
Calibrator 
Materials 
Calibrators: 
number and type 
Specific Reagent 
Materials 

Sample Volume 
Analytical 
Measuring Range 
Acute Myocardial 
Infarction (AMI) 
Cutoff 
Expected Results 
(Upper Reference 
Limit) 
Precision 

Indications for 

Predicate Device 
A D V I A Centaur® Tnl-Ultra^" 

K053020 
EDTA plasma 

ADVIA Centaur / 

Bovine cTnl in goat serum / 

Two Lyophilized : high and l^w (use 
with Master Curve) / 
Polyclonal goat anti-cTnl^ntibody 
labeled with acridinium/ster, 2 
biotinylated mouse monoclonal anti-
cTnl antibodies, magnetic particles 
conjugated with stTOtavidin 
lOOul / 
0.008 ng/mL to /o ng/mL 

0.78 ng/mL per WHO-defined cutoff 

99'" percentile of 0.04 ng/mL; range of 
0.02- 0.06 ng/mL 

Total CV of 10% at a level of 0.03 
ng/mL 

The ADVIA Centaur®TnI-Ultra(TnI 

/ New Device 
/ Access AccuTnI+3 

/ ^ o EDTA plasma claim 

Access 2 

Recombinant troponin complex in buffered 
BSA 
Six Liquid: approximately 0, 0.3, 1.2, 5.0, 
25 and 100 ng/mL with no master curve 
Mouse monoclonal anti-human cTnl 
alkaline phosphatase conjugate, magnetic 
particles coated with mouse monoclonal 
anti-human cTnl 

55pl 
0.01 ng/mL to 100 ng/mL 

0,03ng/mL based on clinical trial outcome 

99'" percentile of 0.02 with a 95% 
Confidence Interval (CI) of 0.01- 0.05 
ng/mL 
Total CV of <8% at concentrations >0.105 
ng/mL. SD <0.0084 at concentrations 
<0.105 ng/mL 
The Access AccuTnl+3 assay is a 
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Characteristic 

Use Statement 

Predicate Device 
A D V I A Centaur® Tnl-Ultra™ 

K0S3020 
Ultra) is for in vitro diagnostic use in 
the quantitative determination of 
cardiac Troponin in human serum and 
heparinized and EDTA plasma. 
Cardiac troponin I determinations aid 
in the diagnosis of acute myocardial 
infarction and in the risk stratification 
of patients with non-ST segment 
elevation acute coronary syndromes 
with respective to relative risk 
mortality, myocardial infarction or 
increased probability of ischemic 
events requiring urgent 
revascularization procedures. 

The ADVIA Centaur® Tnl-Ultra 
Calibrator is for the in-vitro diagnostic 
use in the calibration ofthe Tnl-Ultra 
assay on the ADVIA Centaur** 
System. 

New Device 
Access AccuTnI+3 

paramagnetic particle, chemiluminescent 
immunoassay for the quantitative 
determination of cardiac troponin I (cTnl) 
levels in human serum and plasma using 
the Access 2 Immunoassay Systems to aid 
in the diagnosis of myocardial infarction. 

The Access AccuTnI+3 Calibrators are 
intended to calibrate the Access 
AccuTnI+3 assay for the quantitative 
determination of cardiac troponin I (cTnl) 
levels in human serum and plasma using 
the Access 2 Immunoassay Systems to aid 
in the diagnosis of myocardial infarction. 

The Access 2 Immunoassay System and the previ^ 
Access 2 Immunoassay System were compared., 

isly cleared version ofthe 

Similarities between the Access yimmunoassay System 
and the Predicate 

Characteristic 

Indication for Use 

Operating 
Principle 
Assay Type 

Detection 

Modules 

Predicate Device/ 
Access 2 Immunoassa /Sys tem 

K922823/AM(*7 
The Access 2 system is an in vitro 
diagnostic device used/for the 
quantitative, semi-qiulntitative, or 
qualitative determination of various 
analyte concentrations found in human 
body fluids. / 
Micro computer^ontroUed, random 
and continuous/access 
Enzyme immiyioassays 

Chemiluminescent 

Carousel, pipettor, analytical, fiuidic, 
electronic/systems computer/peripheral 

New Device 
Access 2 Immunoassay System 

same 

same 

same 

same 

same 
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Differences between the Access 2 Immunoassay System 
and the Predicate 

Characteristic 

Thermal algorithm 
capability 
Assay Protocol 
File (APF) 
Software 

Operating 
Temperature 

Predicate Device 
Access 2 Immunoassay System 

K922823/A007 
Not present 

AccuTnl APF 

Version 2.4-3.2 

18°C to 32°C ambient 

New Device 
Access 2 Immunoassay System 

Present 

AccuTnl APF with addition ofthe thermal 
algorithm and "U" command 
Version 3.3: added capability to implement 
the thermal algorithm and "U" Command; 
added result suppression when instrtiment 
intemal case temperature is outside 18° to 
36°C 
18°C to 28°C ambient 
18°C to 36°C instrument case temperature 
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Indicat ions for Use Form 

510(k) Number (if known): k121214 

Device Name: Access AccuTnl+3 Reagent and Calibrator for use on the 
Access 2 Immunoassay Systems 

Indications for Use: 

The Access AccuTnl+3 assay is a paramagnetic particle, 
chemiluminescent immunoassay for the quantitative determination of 
cardiac troponin I (cTnl) levels in human serum and plasma using tKe 
Access 2 Immunoassay Systems to aid in the diagnosis of myo9irdial 
infarction. 

The Access AccuTnl+3 Calibrators are intended to calibrafe the Access 
AccuTnl+3 assay for the quantitative determination of jeardiac troponin I 
(cTnl) levels in human serum and plasma using the Access 2 
Immunoassay Systems to aid in the diagnosis of jrtyocardial infarction. 

The Access 2 system is an in vitro diagnostidyeyice-t^ed for the 
quantitative, semi-quantitative, or qualitative^etermination of various 
analyte concentrations found in human biOgJy fluids. 

Prescription Use X 
(Part 21 CFR 801 Subpart AN 
D) 

Over-The-Counter Use 

(21 CFR 801 Subpart 
C) 

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON 
ANOTJHJSK PAGE IF NEEDED) 

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD) 

Division Sign-Off 

Office of In VitroyDiagnostic Device 

Evaluation and/Safety 

510(k) 
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^sERV,r f , j 

(4 DEPARTMENT OF HEALTH & HUMAN SERVICES ' M Plb 

July 17,2012 

blic Health Service 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Control Center WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

BECKMAN COULTER, INC. 
1000 LAKE HAZELTINE DR. 
CHASKA, MINNESOTA 55318-1084 
ATTN: VALYNDA MACHEN 

510k Number: K121214 

Product: ACCESS ACCUTNL REAGENT AND CAL 

Extended Until: 12/17/2012 

Based on your recent request, an extension of time has been granted for you to submit the additional information we 
requested. 

Ifthe additional information (AI) is not received by the "Extended Until" date shown above, your premarket 
notification will be considered withdrawn (21 CFR 807.87(1)). Ifthe submitter does submit a written request for an 
extension, FDA will permit the 510(k) to remain on hold for up to a maximum of 180 days from the date ofthe AI 
request. 

Ifyou have procedural questions, please contact the Division of Small Manufacturers Intemational and Consumer 
Assistance (DSMICA) at (301)796-7100 or at their toll-free number (800)638-2041, or contact the SlOk staff at 
(301)796-5640. 

Sincerely yours, 

Marjorie Shulman 
Director, 510(k) Program 
Premarket Notification Section 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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BECKMAN 
COULTER 

July 13, 2012 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 
ATTN: Paula Velasco Caposino, Ph.D 

f £>A CDRH DMC 

Jl̂ L I 6 2012 

deceived \<UO 

SUBJECT: K121214 Request for Extension 
Access AccuTnl on the Access 2 Immunoassay Systems 

Dear Dr. Caposino, 

Beckman Coulter, Inc. would like to request an extension for K121214 until December 17, 2012. 
This 180-day extension is needed to provide a comprehensive response to the FDA information 
request dated June 20, 2012. 

If you have any questions regarding this request, please contact me by telephone at (952) 368-
1383, by fax at (952) 368-7610, or by e-mail at vmachen@beckman.com. 

Sincerely yours. 

Valyndi Machen, CQA, RAC 
Group Manager Regulatory Affairs 
Beckman Coulter, Inc. 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, Minnesota 55318-1084 

Telephone: (952) 448-4848 
Internet: www.beckmancoulter.com 
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M E M O R A N D U M 

To: 
From: 
RE: 
Date: 

File 
Paula V. Caposino, Scientific Reviewer, DCTD/OIVD/CDRH/FDA 
kl21214 
June 20, 2012 

Based on discussion with Courtney Lias (Division Director, DCTD/OIVD), Jacqueline 
Wieneke (Medical Officer, OIVD/DCTD), Chava Zibman (Mathematical Statistician, 
OSB/DBS/DDB), Ruth Chesler (Associate Division Director, DCTD/OIVD), and my review 
ofthe submission, I recommend that we place kl 21214 on hold. The items listed below are 
needed to complete the review ofthe submission. 

1. Thermal Sensitivity: You performed 3 studies to assess the effect of ambient 
temperature on the AccuTnl assay performance. We have the following concems with 
your studies: 
a. Thermal Sensitivity-Impact on Low Dose Concordance/Agreement: Two hundred 

twenty lithium heparin plasma samples near the clinical cutoff were tested using 2 
reagent lots on 2 instruments at 18, 20, 22, 24, 26 and 28°C ± 2°C. Each sample was 
divided into 3 aliquots and tested at either 18, 22 and 26°C or 20, 24 and 28°C. At 
each temperature, each sample was run in replicates of 2. A McNemar analysis was 
performed to determine whether the number of mismatched comparisons was due to 
random scatter or a systematic difference. In addition, bias between low and high 
temperature was computed using a log-log regression fit. Your acceptance criteria 
were that the McNemar p-value must be non-significant (>0.05). Ifthe p-value is 
significant, concordance must be >90%. Bias at the cutoffs must be <0.0084. Please 
address the following: 
i. You concluded that, in all comparisons of measurements taken on the same 

sample at different temperatures (averaging the duplicates taken for each 
measurement), there was agreement in 91% ofthe cases in terms of whether the 

, values fell >0.03 or <0.03 ng/mL. According to our review of the data, of 604 
comparisons, both values were at or below the cutoff in 274 cases. Both were 
above the cutoff in 275 cases. In 2 cases, the value was above the cutoff when 
measured at the lower temperature but at or below the cutoff at the high 
temperature. In 53 cases, the measurement was at or below the cutoff when 
measured at the lower temperature but above the cutoff at the high temperature. 
The proportion of observations above 0.03 ng/mL varied by temperature as 
follows: 

temp 
% above cutoff 
temp 
% above cutoff 

18°C 
46.4(51/110) 

20°C 
42.7(47/110) 

22°C 
47.6 (39/82) 

24°C 
48.1(53/110) 

26°C 
55.5(61/110) 

28°C 
57.3(63/110) 

In the case of nearly all discrepancies, a sample was negative at the lower 
temperature and positive at the higher temperature. We performed further 
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analysis using Passing-Bablok regression. The estimates ofthe intercepts in 
these regression was always 0, but, for example, the slope in the comparison 
between measurements taken at 20 and 28°C was 1.46 wdth a 95% confidence 
interval of (1.36,1.54) and for measurements taken at 18 and 26°C the slope was 
1.33 with a 95% confidence interval of (1.26,1.40). Based on this analysis and 
the analysis provided in the table above, we have serious concems that higher 
temperatures consistently yielded higher troponin measurements. Therefore, we 
do not believe that the data provided demonstrates concordance across 
temperatures, 

ii. A p-value above 0.05 does not prove that there is no meaningftil bias. A more 
appropriate acceptance criteria would require that the study prove that the level 
of disagreement between measures taken at different temperatures be statistically 
significantly below a pre-specified clinically acceptable level. Confidence 
intervals (accounting for repeated measures on individual subjects) should be 
provided for all measures of agreement. 

Thermal Sensitivity-Robustness: This study used native plasma/serum, spiked 
plasma/serum and quality control materials at 10 different levels of troponin I, 2 
instruments and 6 ambient temperature conditions. Each sample was tested in 
replicates of 5 on each instrument and at each temperature condition. A calibration 
curve was established at each temperature condition on each instrument. The 
individual results were calculated from the calibration curve established at each 
temperature. A percent difference in the average dose at each temperature compared 
to the mean dose achieved at 25°C was calculated for each sample and plotted as a 
fimction of temperature. Your acceptance criteria were that the slope term of each 
linear fit is either not significant or significant but has an average slope < 0.010. 
Your results met your acceptance criteria since all slopes were significant but had an 
average slope < O.OIO. We do not know how to interpret this study since it was not 
performed as this device is intended to be used. While you claim that the instmment 
calibration is stable for 56 days (irrespective of ambient temperature), this study was 
performed by generating a calibration curve at each temperature tested. We are 
concemed that the test results obtained may be more accurate ifthe measurement is 
taken at the same temperature it was calibrated. Furthermore, we do not understand 
the rationale of your acceptance criteria. Therefore, we are concemed that this study 
design does not demonstrate that the thermal sensitivity issue has been resolved. 
Thermal Sensitivity—Impact on Cross-Temperature Method Comparison: This 
study tested 108 lithium heparin plasma patient samples in replicates of 2 at each of 
3 temperatures (18°C, 23°C and 28°C ± 2°C). The study was run on 2 instruments 
and 1 reagent lot. Individual sample results were calculated fi-om the calibration 
curve established at each temperature. These 6 results where averaged to determine 
the best estimate for each sample at each temperature. Using this best estimate, 
between-temperature calculation using a Passing-Bablok regression were performed 
as follows: 23°C vs 18°C, 23°C vs 28°C and 28°C vs I8°C. Your acceptance criteria 
was that the slope should be 1.00 ± 0.10; r > 0.95. As discussed above in lb, we do 
not know how to interpret this study since it was not performed as this device is 
intended to be used (i.e. generating calibration curves at each temperature is not the 
labeled procedure for this assay). We are also concemed that your proposed 
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acceptance criteria are too broad for the intent of this testing and ultimately that your 
study design does not demonstrate that the thermal sensitivity issue has been 
resolved, 

d. We are concemed that the criteria of ± 2°C for your temperature studies may be too 
broad for your thermal sensitivity studies. We recommend that you tighten this 
criteria for any new studies you perform. 

Based on the results ofthe "thermal sensitivity-impact on low dose 
concordance/agreement study, the LoQ studies (see item 5c below) and the linearity 
study (see item 6 below), we have serious concems that you have not resolved the 
temperature sensitivity issue of your assay. We believe that the unresolved temperature 
sensitivity issue affects the safe use of this device on patients. In order to address this 
deficiency, you need to solve the temperature sensitivity issue. Once you have solved 
the temperature sensitivity issue, please address the following deficiencies. You should 
address them in any new studies you perform. 

2. Intended Use: Your current intended use is "[t]he Access Accu Tnl assay is a 
paramagnetic particle, chemiluminescent immimoassay for the quantitative 
determination of cardiac troponin I (cTnl) levels in human senmi and plasma using the 
Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction. 
Cardiac troponin I determination aids in the risk stratification of patients with unstable 
angina or non-ST segment elevation acute coronary syndromes with respect to relative 
risk of mortality, myocardial infarction, or increase probability of ischemic events 
requiring urgent revascularization procedures." We have the following 
concems/recommendations: 
a. You have not provided data from a clinical study demonstrating that this assay aids 

in the stratification of patients with unstable angina or non-ST segment elevation 
acute coronary syndromes with respect to relative risk of mortality, myocardial 
infarction, or increase probability of ischemic events requiring urgent 
revascularization procedures. As we discussed under pre-IDE 1100255, a risk 
prediction claim will require additional studies. Therefore, at this time, it seems that 
you do not have evidence to support a prognostic claim. We recommend that you 
remove the prognosis claim from your intended use statement. 

b. Since we are not sure that the matrix comparison studies provided demonstrate that 
the lithium heparin plasma test results and the serum test results are identical, you 
may not be able to support your claim that this device can be used on both serum and 
lithium heparin plasma samples (see item 4). Please amend your intended use if 
necessary. 

3. Pivotal Clinical Trial: Please provide the following information regarding your clinical 
study: 
a. Poolability of investigation site data: Please address the following: 

i. On page 60, you examine whether AUC varies by site. Please explain what 
measurements were included in this analysis. That is, were all samples included? 
One sample per subject? You offer that you obtained a p-value of at least 0.19 
but do not explain what hypothesis was tested. Please provide this hypothesis. 
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Without knowing what hypothesis was tested on what data, FDA cannot assess 
the validity of your finding, 

ii. To further justify pooling by site for the efficacy analysis, please provide FDA 
with a calculation ofthe proportion of subjects with MI by site, with 95% 
confidence intervals. Please also provide estimates of sensitivity and specificity, 
by time from onset of symptoms, with 95% confidence intervals. Please perform 
the same analysis by time from hospital admission. 

Diagnostic sensitivity and specificity by time after symptom onset: Please provide 
the following: 
i. When a subject has more than 1 measurement <8 or >8 hours following the onset 

of symptoms, only 1 measurement is used in the analysis. How is it determined 
which measurement is included? Ideally, all available observations should be 
included in the analysis with adjustments made to accoimt for the correlation 
between repeat measurements made on individual subjects. See Emir et al's 
1998 paper in Statistics in Medicine "Analysis of repeated markers used to 
predict progression of cancer". Please discuss how your analysis reflects how 
this device will be used and how you will demonsfrate the clinical performance 
of your device in an unbiased manner, 

ii. Some clinicians may also want to see performance characteristic at < 12 hours 
and > 12 hours after symptom onset. Please provide this analysis if available. 

Diagnostic sensitivity and specificity by time after admission: Please address the 
following: 
i. When a subject has more than 1 observation in a given interval, were all 

observations included or only 1 ? According to our review of your data there 
were at least 60 cases in which a subject had more than 1 draw in a given 
interval. If all were included, you should adjust the analysis to account for 
correlation between those observations. If only 1 was included, please explain 
how the measurement used in the analysis was chosen. Please discuss how your 
analysis reflects how this device will be used and how you will demonstrate the 
clinical performance of your device in an imbiased maimer, 

ii. According to the line data, all 1929 subjects have draws at time zero. There are 
21 additional draws occurring between 0.1 and 0.9 hours after baseline. Are 
these 21 draws not included in the analyses? Are the 70 draws that occurred 
exactly 3 hours after baseline considered to be in the 1-3 or 3-6 bin? Similarly are 
the 38 draws that occurred at exactly 6 hours in the 3-6 hour bin or the 6-9 hour 
bin? There are another 70 draws taken more than 9 hours after baseline. Are 
these excluded from analyses? 

Confidence interval analysis: Particularly for smaller samples and for estimates of 
proportions close to 1, the Wald confidence intervals offer less accurate results than 
exact confidence intervals. For example, the 95% CI for sensitivity at 6-9 hours is 
[77.9-97.4] using the exact method. This is noticeably lower than the [82.0-99.4] 
that you calculated using Wald. Please repeat and report your analysis using exact 
confidence intervals for all confidence intervals regarding proportions. 
Inclusion criteria: You included patient presenting to the emergency room with 
chest pains occurring "at resf. What is your definition of "at rest"? Did you 
exclude patients presenting with chest pains following exercise or other sfressful 
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situations? If so, please justify why the exclusion of these patients did not bias the 
results from your clinical study and why you believe these patients are not part ofthe 
intended use population of your device, 

f Instrument calibration: Please describe the frequency at which the testing 
laboratories calibrated each instruments while they were determining the froponin 
results for the pivotal clinical trial, the mafrix comparison frial and the reference 
interval frial. 

4. Mafrix comparison study: You compared lithium heparin plasma and semm using native 
patient samples randomly selected from among the entire pivotal frial cohort. Lithium 
heparin plasma and semm results were determined on the Access 2 Instnmient in singlet, 
using 3 lots of reagents. A total of 107 matched samples were included in this analysis. 
You provided Passing Bablok regression analysis for samples ranging from 0.01 to 20 
ng/mL and for the subset of samples within the 107 samples that ranged from 0.01 to 5 
ng/mL. The results are as follow: 

Range (ng/mL) 
0.01-20 
0.01-5 

N 
107 
104 

Slope (95% CI) 
1.00(0.98-1.00) 
1.00(1.00-1.00) 

Intercept (95% CI) 
0.00 (0.00 - 0.00) 
0.00 (0.00 - 0.00) 

Correlation 
r=1.00 
r=1.00 

You concluded that excellent agreement was observed and that these results are similar 
to those reported in the analytical performance section. However, in the points to 
consider for Troponin 510(k) submission provided to you under pre-IDE 1100255 we 
recommended that as part of your pivotal clinical study, you collect and test specimens 
for each claimed sample mafrix to obtain clearance for multiple mafrices. We still 
recommend that you evaluate the serum samples from your pivotal clinical study to 
demonsfrate the clinical performance of your device (sensitivity, specificity, negative 
predictive value and positive predictive value) when serum samples are used at the pre-
specified cut-offs. 

Limits of detection: The limits of detection for the AccuTnl assay were assessed 
through a series of studies. However, most of these studies were not performed 
following the instmctions in the package insert. Importantly, while you claim that the 
instrument calibration is stable for 56 days, many of these studies were performed by 
generating a calibration curve for each run or at each temperature tested. Therefore, we 
have the following concems with your studies: 
a. Limit ofthe blank (LoB): You performed a standardized LoB study and a multi 

temperature LoB study. However, a calibration curve was generated with each nm 
for the standardized study and a calibration curve was generated with each run at 
each temperature for the multi temperature LoB study. Since both of these studies 
were not performed as the device is intended to be use, we carmot interpret your 
results. We do not believe that your study design supports the statement that the 
LoB is not affected by changes in ambient temperature across the operating range of 
IS^C to 28°C. Please provide new LoB studies following the exact instmctions in 
your package insert (particularly your calibration claim) to determine the LoB and to 
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support your claim that the LoB is not affected by changes in ambient temperature 
across the operating range of 18°C to 28°C. 
Limit of detection (LoD): You performed 2 studies to determine the LoD of your 
assay. The standardized study was comprised of 12 runs on 3 instnmients with 2 
reagent lots and 2 calibrator lots per instrument at each of 3 ambient temperatures. A 
calibration curve was generated with each nm. For the multi-temperature study, 5 
lithium heparin plasma samples were tested in replicates of 3 for each of 12 nms on 
3 instruments, 2 reagent lots and 2 calibrator lots at 18°C, 20°C, 22°C, 24°C, 26°C 
and 28°C (± 2°C for each temperature setting). A calibration curve was generated 
with each run, at each temperature. Since neither of these studies was performed as 
this device is intended to be used, we do not know how to interpret your results 
(please see lb for additional discussion regarding our concern with your calibration 
approach). Currently, your study design does not support the statement that the LoD 
is not affected by changes in ambient temperature across the operating range of 18°C 
to 28°C. You should repeat the LoD studies following the instmctions in your 
package insert (particularly your calibration claim). Please also closely follow the 
recommendation in CLSI EPl7 and provide the exact formula(s) used to determine 
the LoD. 
Limit of quantitation (LoQ): You performed 2 different experiments to determine 
the LoQ of your device. The standardized LoQ study was performed using 7 lithium 
heparin plasma samples with low levels of froponin. Each sample was tested in 
replicates of 3 for each nm. The study was performed on 3 instruments using 3 
reagent lots at 18°C, 28°C and NLC (defined as normal laboratory conditions ranging 
from 21°C to 25°C). A single calibration curve was generated at each temperature. 
For the multi temperature study, 7 samples were prepared and each sample was 
tested in replicates of 3 for each run. A total of 24 runs were completed using 3 
instmments, 2 reagent lots and 2 calibrator lots. A single calibration curve was 
generated at 24°C for this study. Because ofthe different calibration approaches, 
your experiments are difficult to interpret (see lb). From the precision profile you 
determined the concenfrations corresponding to a 10% and 20% total CV by 
interpolation. We do not concur with determining the LoQ based on interpolation of 
your data. According to our review of your data, from the standardized LoQ study, 
at 18°C the lowest value with a CV less than 10% is 0.026 ng/mL, at NLC it is 0.030 
ng/mL and at 28°C it is 0.044 ng/mL. Therefore, according to this data, your LoQ is 
0.044 at 10% CV (and 0.029 ng/mL for a CV less than 20%). Meanwhile, for the 
multi-temperature LoQ precision results the lowest value with a CV less than 20% 
and 10% is 0.027. Therefore your studies do not support your claim that the LoQ is 
0.03 ng/mL at 10% CV and 0.01 ng/mL at 20% CV. Furthermore, we are very 
concemed that your LoQ seems to differ depending on the temperature (i.e. 0.044 
ng/mL at 28°C, 0.030 ng/mL at NLC and 0.026 ng/mL at 18°C). We have serious 
concems that you have not resolved the thermal sensitivity issue since the LoQ of 
your device seems to depend on the ambient temperature (please refer to item 1). 
Once you have resolved your temperature sensitivity issue, please provide new LoQ 
studies following the exact instmctions in your package insert (particularly your 
calibration claim) to determine the LoQ for your device and to support your claim 
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that the LoQ is not affected by changes in ambient temperature across the operating 
rangeofl8°Cto28°C. 

d. Please clarify ifthe patient samples for the LoD and LoQ studies are spiked with 
exogenous froponin or ifthe patient samples are all natural, unmodified patient 
samples. We recommend that for your new LoD and LoQ studies, you should use 
natural, unmodified patient samples to determine your claims. 

e. Please also address the item listed in Id. 

6. Linearity: You performed 12 standardized studies to evaluate the linearity of your 
device. Four studies were performed at 18°C, 28°C and NLC (2 rC to 25°C) using 2 lots 
or reagents and 2 instruments. You used a synthetic mafrix (buffered bovine semm 
albumin) for your samples. The results of your linearity studies are summarized in the 
following table: 

Temp 
18°C 
18°C 
18°C 
18°C 
NLC 
NLC 
NLC 
NLC 
28°C 
28°C 
28°C 
28°C 

Reagent 
116677 
116677 
116678 
116678 
116677 
116677 
116678 
116678 
116677 
116677 
116678 
116678 

Instrument 
501007 
502884 
501007 
502884 
500616 
507310 
500616 
507310 
501007 
502884 
501007 
502884 

Slope 
0.8755 
0.8467 
0.8593 
0.8263 
0.9513 
0.9137 
0.9367 
0.9103 
1.127 
1.053 
1.122 
1.043 

intercept 
0.0014 
0.0002 
0.0000 
0.0000 
0.0005 
0.0008 , 
0.0003 
0.0007 
0.0010 
0.0004 
0.0014 
0.0003 

Your acceptance criteria are that the higher order ( 2"'* and S'**) term ofthe polynomial fit 
must be non-significant. If it is significant, the fit ofthe polynomial regression 
demonsfrating significance must have a bias at each sample tested of < 16% for doses > 
0.105 ng/mL or < 0.0168 ng/mL for doses < 0.105 ng/mL. Based on these results, you 
concluded that "all reagent pack lot and instrument combinations met the acceptance 
criteria for linearity at the 3 ambient temperature conditions tested and demonsfrates 
linearity across the measuring range". We do not concur with your conclusion. 
Specifically: 
a. Based on your data, the linearity varies depending on the temperature. Specifically: 

At 18''C, the slope of your experiments range from 0.8263 to 0.8755, at NLC, the 
slopes range from 0.9103 to 0.9513 and at 28°C, the slopes range from 1.053 to 
1.127 demonsfrating differences in the performance of this assay depending on the 
temperature. We have serious concems that you have not resolved the thermal 
sensitivity issue and the test results obtained using your device can differ depending 
on the ambient temperature (please refer to item 1). 

b. Furthermore, as we discussed under pre-IDE II00255/S002, we are concemed that 
your acceptance criteria are too broad for the intent of this testing. Once you resolve 
the temperature sensitivity issue, please perform new linearity studies. We 
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recommend that you tighten your acceptance criteria based on the medical needs of 
your proposed device. 

c. Since we do not know if a synthetic mafrix will mimic the performance of your 
device on patient samples, we recommend that you perform the studies using 
intended use patient samples (e.g. lithium heparin patient samples). 

d. Please also address the item listed in Id. 

7. Field Effectiveness Study: You performed intemal and extemal "Field Effectiveness" 
studies to assess the precision ofthe AccuTnl assay when used with the thermal 
algorithm on the Access 2 instruments. We have the following concems with your 
studies: 
a. For the intemal study, you used 5 cTnl commercial confrols. The ambient 

temperature ofthe lab cycled (from 18°C to 28 °C) to reflect the worst case thermal 
profile for Access AccuTnl customers. The acceptance criterion is defined as the 
variance ofthe thermal-algorithm-adjusted results for each sample on each 
instrument must be less than or equal to the imadjusted results. Precision ofthe 
thermal algorithm adjusted results for the samples on each instrument must be < 8% 
CV for concenfration > 0.105 ng/mL and < 0.0084 ng/mL standard deviation for 
concenfrations < 0.105 ng/mL. 
i. We are concemed that your acceptance criteria for normal froponin values and 

values around the medical decision point may be too broad. We recommend that 
you tighten these criteria based on the medical needs of this assay and also 
include acceptance criteria for temperature bias. 

ii. We also recommend that you include several natural patient samples in your field 
effectiveness studies. 

b. For the extemal study, you used 5 extemal sites that performed a multi-day precision 
study on Access 2 instruments using fri-level commercial quality confrol samples 
from 2 sources. Your acceptance criteria is that the variance ofthe adjusted results 
for each sample greater than the 10% CV LoQ acceptance criteria of 0.06 ng/mL 
must be less than or equal to the imadjusted results. Precision ofthe thermal 
algorithm adjusted results for the samples on each instrument must be < 8% CV for 
concenfration > 0.105 ng/mL and < 0.0084 ng/mL standard deviation for 
concentrations < 0.105 ng/mL. 
i. It seems that you did not monitor the temperature changes (if any) that occurred 

during this testing. In order for this field testing to demonsfrate that the solution 
to your thermal sensitivity issue is valid, you should make sure that temperature 
changes (encompassing your ambient temperature claim) occur during the course 
ofthe study and that those temperature changes are documented. 

ii. We are also concemed that your acceptance criteria for normal troponin values 
5 and values around the medical decision point may be too broad. We recommend 

that you tighten these criteria based on the medical needs of this assay and also 
include acceptance criteria for temperature bias. 

iii. We also recommend that you include several unmodified natural patient samples 
in your field effectiveness studies. 

8. Interference: We have the following concems with your study: 
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a. You investigated potential interfering substances at 18°C, 28°C and NLC (21°C to 
25°C) using 2 levels of interferent added to lithium heparin plasma pools containing 
< O.Olng/mL and 0.5 ng/mL froponin samples. Non interference was defined for 
froponin values > 0.105 ng/mL as a percent change < 10.0%. For normal samples, 
either the test sample must read less than or equal to the established 99* percentile 
URL (0.02); or, ifthe test samples exceed the established 99'*' percentile URL, the 
difference between the test and the confrol sample must be < 0.01 ng/mL. We are 
concemed that since the lower concenfration of froponin tested is below your LoQ, 
your results are difficult to interpret. Specifically, several individual replicates in the 
studies have higher froponin values than other replicates (which tend to have 
froponin values between 0 and 0.01 ng/mL). The following table lists the individual 
replicates: 

Compound 

CTS Auto-gloss 
Triglyceride-
Intralipid 
Hemoglobin 
Trimethoprim 
Phenytoin 

Acetaminophen 
Simvastatin 
Cinnarizine 
Heparin-Sodium 
Human serum 
albumin 

Temperature 

NLC 
NLC 

NLC 
NLC 
NLC 
NLC 
NLC 
28°C 
28°C 
28°C 
28°C 
28°C 

Treatment group 

CLS 
CLP 

TLP 
CLP 
TLP 
TLP 
CLS 
TLS 
CLS 
CLP 
CLP 
CLP 

Replicate 

10 
1 

7 
10 
5 
8 
7 
9 and 10 
7 
4 
4 
5 and 8 

Troponin result 
ng/mL 
0.0249 
0.1633 

0.0253 
0.0260 
0.8676 
0.0436 
0.0670 
0.035 
0.028 
0.051 
0.023 
0.022 

d. 

Furthennore, our review of your data indicates that phenytoin at 10 mg/dL at NLC 
significantly interfered with the performance of your assay since the mean ofthe 
freated group is 0.0915 (above the 99* percentile URL) and the unfreated samples 
have a mean of 0. We recommend that you perform additional interference studies 
with a low troponin sample that is closer to the cut-off of your assay and above your 
LoQ in order to substantiate your interference claims. 
We are also concemed that the acceptance criteria for the normal samples are too 
broad (according to our understanding, the allowable difference can be up to 50%). 
You should tighten your criteria when evaluating your new studies based on the 
medical needs of your assay. 
Furthermore, we are concemed that your sodium heparin interference claim could be 
misinterpreted by the end users as an anticoagulant claim. Since interference studies 
are not sufficient to claim a specific anticoagulant, we recommend that you remove 
sodium heparin from your interference claim. 
We recommend that you test a higher concenfration of triglycerides. Your predicate 
device tested 1000 mg/dL friglycerides while you tested 500 mg/dL. Please provide 
data evaluating at least 1000 mg/dL triglycerides on the performance of your device. 
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e. Please provide the rationale for the concenfrations you tested for ambroxol, biotin, 
cirmarizine, cocaine, fibrinogen, Low MW heparin, nystatin, oxytefracycline and 
simvastatin (i.e. are these therapeutic/endogenous or elevated or toxic?) Please see 
section 5.5 "Interferent Test Concenfrations" in "Interference Testing in Clinical 
Chemistry; Approved Guideline—Second Edition" for reconmiendations on 
appropriate test concenfrations. If necessary, please provide data from testing at 
additional concenfrations of these potential interfering compounds. 

f Please explain what CTS Auto-gloss is and why you evaluated this compound as a 
potential interferent. 

g. Please also address the item listed in Id. 

9. Cross reactivity: You investigated potential cross reactivity at 18°C, 28°C and NLC 
(21°C to 25°C). Potential cross-reactive substances were added to plasma pools at 2 
concentrations of cTnl (< O.Olng/mL and approximately 0.5 ng/mL froponin). For each 
possible cross-reactant tested, the froponin I concenfration (ng/mL) obtained for the 
spiked sample was compared to the froponin I concenfration obtained with the confrol 
sample and applied to the following formula: % cross reactivity = [(mean dose of spiked 
- mean dose of confrol)/amount of cross reactant spiked] X 100. You concluded that all 
percent cross reactivity is less than 1.00%. We are not sure we understand your study 
and conclusions. Specifically, CKMB and recombinant human froponin T seem to have 
significantly cross reacted with the assay (please see the table summarizing our review 
of your data): 

Compound 
CKMB 

Recombinant 
human troponin T 

Concentration tested 
1000 mg/dL 

1000 mg/dL 

Temperature 
IS-'C 

NLC 

28°C 

18°C 
NLC 
28°C 

Mean of control 
0.001 
0.673 
0 
0.654 
0 
0.657 
0.008 
0.002 
0.002 

Mean of treated 
1.044 
1.805 
0.704 
1.411 
0.583 
1.292 
0.128 
0.136 
0.133 

While we understand that you evaluated very high concenfrations of these compounds, 
the data provided do not substantiate your claim that the compounds you evaluated did 
not cross react with the assay. Therefore, please provide additional cross reactivity 
studies identifying the lowest level of each compound that did not cross-react with the 
performance of your assay. We recommend that you perform your new studies with a 
low froponin sample that is closer to the cut-off of your assay and above your LoQ in 
order to substantiate your cross reactivity claims, 
e. Please also address the item listed in Id. 

10. Precision: The precision ofthe AccuTnl assay was assessed through a series of studies. 
The first studies are standardized total precision studies performed at 18°C, 28°C and 

- NLC (21°C to 25°C). The standardized studies at 18°C and 28°C were performed 
intemally while the NLC study was performed externally. One instrument and 1 reagent 
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lot was used per study. A single calibration curve was generated at each temperature for 
each study. A multi-temperature study was also conducted over 14 days, 48 runs at 
18°C, 20°C, 22°C, 24°C, 26°C and 28°C (± 2°C for each temperafrire setting). One 
reagent lot and 1 instmment were used for this study. A single calibration curve was 
generated at 24 °C ± 2°C. The standardized studies and the multi-temperature study both 
used 3 commercial confrols, 1 recombinant cTNI-spiked lithium heparin plasma sample 
and 1 pooled lithium heparin plasma sample. We are concemed that your precision 
studies may underestimate the imprecision of your assay. Specifically, the multi-
temperature study used only 1 instrument and 1 reagent lot. Meanwhile, the 
standardized study design does not reflect the intended use of this device since the 
calibration sfrategy does not reflect the labeled instmctions for the assay (see lb for 
additional discussion). We recommend that you repeat your precision studies to closely 
reflect how the end user will utilize this device. We recomrriend that you include 
multiple reagent lots, multiple instruments and multiple temperatures closely following 
the labeled instmctions of your assay. You should also include a natural (unmodified) 
low-level patient sample with froponin values close to your cut-offs in order to 
determine the imprecision of your device on natural patient samples at the medical 
decision points. Please also address the issue identified in Id. 

11. HAMA/Heterophile antibody interference studies: You performed testing using a 
confrol reagent pack with the conjugate formulation containing blockers and a test 
reagent pack where the formulation did not contain blockers using 45 suspected HAMA 
or heterophile samples. The relative light unit output and doses were compared for the 
suspected HAMA/heterophile interferent samples from both the test and confrol pack. 
Your acceptance criterion is defined as "this study is intended to characterize blocker 
effectiveness". You conclude that all samples wdth insignificant, moderate and high 
reactivity were effectively suppressed by the blocking agents. We are not sure we 
understand your study. Specifically, you do not seem to have a predetermined 
performance goal to define no interference. Therefore, please provide a summary table 
ofthe doses obtained wdth the confrol and test reagents. Please also clearly define the 
performance goal that you pre-defined as demonsfrating no interference from 
HAMA/heterophile antibodies and provide evidence that you have met your pre
determined performance goals. 

12. Analytical Mafrix Comparison Studies: Please explain what features ofthe data led you 
to choose Passing-Bablok as opposed to, for example, Deming regression. How does the 
imprecision differ between the 2 mafrices? Please also address the item listed in Id. 

13. Algorithm: You have not provided detailed information about the algorithm you 
developed to resolve the ambient temperature sensitivity issue. Therefore, please 
provide more information about your algorithm. Please describe the algorithm, how it 
works and please discuss how the algorithm was developed. 

14. Dxl Intrument: The purpose of Appendix 5 is described as "this document contains 
generalized requirements for thermal monitoring on both Access 2 and Dxl." Appendix 
10 also discuses software requirements for the Dxl instrument. Meanwhile Appendix 13 
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page 5 states "since this implementation was done on Dxl originally and fully verified 
before being merged to Access 2, only performing regression unit tests." On page 8 of 
Appendix 13 you state "run regression tests on merged code from Dxl". Appendix 14, 
page 33 also lists "[mjerge calibration and result temperature calculation from Dxl." On 
page 94 of appendix 14 you list "merged from Dxl: Load new APF thermal data." On 
page 103 of appendix 14 you list "merge AP XML schema definition (XSD) file from 
Dxl branch." On page 120 of appendix 14 you list "merge thermal correction database 
updates from Dxl to Access 2 XP." We have the following recommendation and 
comment: 
a. All software verification and validation activities should be fiilly performed on the 

Access 2 instrument in order to market this instrument with this software. 
b. In the current submission, we have only reviewed the testing for the Access AccuTnl 

on the Access 2 Immunoassay System. 

15. Additional software: Appendix 7, 8, 9 and 10 discuss the NexStep configuration. This 
is described as a "configuration of Access instmments that allows the laboratory to 
network several Access instruments together to manage the instrument data, both results, 
supplies and setup information from one PC." Please be advised that in the current 
submission we have only reviewed the testing for the Access AccuTnl on the Access 2 
Immunoassay Systems using Access 2 3.3 software. 

16. lUO and IVD builds. On page 9 of Appendix 15 you state that selected Access 2 test 
procedures will be verified on the IVD version. The IVD version contains changes to 
update Help and language string files. The IVD systems software CD also has the 
ability to auto detect the operating system on which the software is being installed and 
automatically installs the correct package for the targeted operating system. Please note 
that you should verify and validate the exact IVD software version that you intend to 
market. Ifyou used the lUD software version in any ofthe clinical studies (reference 
interval trial, pivotal efficacy trial and matrix comparison frial), please justify why you 
believe validating the lUD software version also validates the clinical performance of 
the IVD software. 

17. Hardware: On page 7-2 you state "The case temperature sensor (thermistor) is the 
critical hardware component used to detect small changes in temperature, and has an 
accuracy specification of ± 0.2°C. This specification of ± 0.2°C was 100% verified by 
the supplier. Manufacturing release procedures for new instruments ensure that verified 
thermistors are installed." You will need to ensure that all instruments rurming this 
assay have the verified thermistors installed. 

18. Stability studies: Five studies were conducted to assess the stability ofthe Access 
AccuTnl reagent and calibration materials. We have the following concems and 
recommendations: 
a. Reagent pack real time stability: For the reagent pack real time stability, at each 

time point the mean value of each confrol was calculated. From this mean value a 
"Z" value was calculated as follows: Z = (observed dose-stated dose)/expected SD. 
You base your acceptance criteria on the Z value. For normal patient samples, all 
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values must be < 0.04 ng/mL. We do not understand why the Z value is used as the 
acceptance criteria. Please explain the significance ofthe Z value and why it is 
appropriate to demonsfrate acceptable stability for the confrol samples. We also do 
not understand why normal patient samples should all be < 0.04 ng/mL. It seems 
that normal patient samples should be less than the established 99 percentile ofthe 
normal population. Therefore, we have the following recommendations: 
i. We recommend that you add acceptance criteria for the precision and accuracy of 

each confrol sample at each time-point compared to time-point 0. Please keep in 
mind that since calculating means can potentially mask big differences in the 
performance of individual replicates, we do not believe that acceptable stability 
should be based on means. All replicates should fall within your pre-determined 
acceptance criteria, 

ii. Please make sure that you base your new acceptance criteria on the medical 
needs of this assay. 

b. Reagent Open Pack Stability: In order to determine acceptable open pack stability, 
mean doses for each sample at each time point were calculated. For samples < 0.105 
ng/mL, doses were scaled according to ± 125% ofthe expected SD to allow all data 
to be combined for analysis. Mean doses were plotted versus time and compared to 
baseline values. The best fit linear equation was calculated to estimate the percent 
dose change with 95% confidence intervals. Your acceptance criterion is that the 
fitted line must be within ± 10% from baseline. As discussed above, we do not 
concur with acceptance criteria based on mean. Furthermore we do not concur with 
scaling doses according to the expected SD. Please refer to item 18ai and 18aii 
above for our recommendations for your stability studies. 

c. Stored Calibration Curve Stability: In order to verify the 56 day stability ofthe 
stored calibration curve, mean doses for each sample at each time point were 
calculated. For samples < 0.105 ng/mL, doses were scaled according to ± 125% of 
the expected SD. Mean doses were plotted versus time and compared to baseline 
values. The best fit linear equation was calculated to estimate the percent dose 
change with 95% confidence intervals. Your acceptance criterion is that the fitted 
line must be within ± 10% from baseline. As discussed above, we do not concur 
with acceptance criteria based on mean and we do not concur with scaling doses 
according to the expected SD. Please refer to item 18ai and 18aii above for our 
recommendations for your stability studies. 

d. Calibrator Real Time Stability: To determine the real time stability ofthe 
calibrators, the mean value of each conttol was calculate and the Z value was 
calculated as described above in "a". You base your acceptance criteria for confrols 
on the Z value. For normal patient samples, all values must be < 0.04 ng/mL. As 
discussed above in "a), it seems that normal patient samples should be less than the 
established 99* percentile ofthe normal population. Please refer to item ISai and 
18aii above for our recommendations for your stability studies. 

e. Calibrator open vial stability: For the calibrator open vial stability, you propose to 
scale samples with doses < 0.105 ng/mL to ± 125% ofthe expected SD and plot the 
mean doses of all confrols versus time compared to baseline values. The best fit 
linear equation will be calculated to estimate the percent dose change with 95% 
confidence intervals. Your acceptance criterion is that the fitted line must be within 
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± 10% from baseline. Please refer to item 18ai and 1 Saii above for our 
recommendations for your stability studies. 

19. Device calibrators: It seems that the calibrators for use with the device may not have 
been previously cleared. They may be cleared with this submission. If this is the case, 
according to our guidance document on calibrators found at: 
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Guidanc 
eDocuments/ucm0928Q 1 .pdf vou should provide a complete and detailed description of 
the protocol and procedures for the value assignment process and the validation process 
for the calibrators (see Section IV b-e ofthe guidance on calibrators referenced above). 
Furthermore, please specify what confrols and calibrators were used during the value 
assignment procedure. Please describe how the assigned values were verified to be 
accurate. Independent confrols should be included wdth each value determination run in 
order to validate the results. Please also describe the fraceability of your calibrators. 

20. Labeling: In addition to the labeling changes requested in the items above, please 
address the following. Please send updated labeling with your response. 
a. Clinical Sensitivity and Specificity. Please remove all data obtained using cut-offs 

that were not pre-specified. You should only provide clinical performance data for 
your pre-specified cut-offs (e.g. 0.02 and 0.03). You should also include the PPV 
and NPV of your assay at the different time points and at the different hours after 
symptom onset in the labeling. 

b. Please remove the information about Risk Sfratification for NSTEMI/UA Patients. 
Please refer to 19a for additional discussion. 

c. We recommend that you remove the "method comparison" information from the 
labeling. As discussed in the points to consider for Troponin 510(k) submissions 
provided to you under pre-IDE 1100255, a method comparison study that evaluates 
your test compared to a predicate device is not necessary. It is also not necessary to 
use the predicate device in your clinical study. We will review the cleared clinical 
performance of your predicate device to your clinical performance to determine 
whether your device is substantially equivalent. We are also concemed that the 
method comparison data is not clinically useful. 

21. Please submit a new 510(k) summary with your response. 

Reviewer Name and Signature: 

oCaposino, Ph.D. Paula Velasco Caposino, 
FDA/CDRH/OIVD/DCTD 
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E - 3 ) N O A N S W E R E-4i N O F A C S I M I L E C O N N E C T I O N 

D E P A R T M E N T O F HEAXTTH & H U M A N SERVICES Food and Drug Administration 

10903 Now Hempshlro Avenue 
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Beckman CouJter, Inc. 
c/o Valynda Miaohen, C Q A . RA.C 
Cjroup Manager , Regulatory Affairs 
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Chaska M N 55318 

Re; k l 2 1 2 1 4 
Trade N a m e : Access AccuTnl on the Access 2 Imraxjnoasaay Systems 
Dated: April 20 . 2012 
Received; April 2 3 . 2012 

Dear Valynda Machen: 

"We have revievved your Section 510(k:) premarket notification of intent to market the 
device referenced above. "We cannot determine i f the device is substantially equivalent to 
a legally marketed predicate device based solely on the information you provided. To 
complete the revievv of your submission, •NVC require the follo-wing information: 

1. Thermal Sensitivity: You performed 3 studies to assess the eJCfect of anibicnt 
temperature on the AccuTnl assay performance. We have the following concems 
with your studies: 
a_ Thermal Sensitivity-Impact on L o w Dose Concordance/Agreement: T-wo hundred 

twenty l i thium heparin plasma samples near the clinical cutoff were tested using 2 
reagent lots on 2 instruments at 18. 20, 22 . 24, 26 and 28°C db 2°C, Each sample 
was divided into 3 aliquots and tested at either 18, 22 and 26''C or 20 , 24 and 
28°C, At each temperature, each sample vvas run in replicates of 2 . A McNemar 
analysis v/as performed to determine v/hether the number of mismatched 
comparisons was due to random scatter or a systematic difference. In addition, 
bias between low and high temperature was computed using a log-log regression 
fit. Your acceptance criteria were that the McNemar p-value mus t be non
significant CSiO.OS). If tbft p-value is significant, concordance mus t be 5:90?^. Bias 
at the cutoffs must be <0.0084. Please address the following: 
i. You concluded that, in all comparisons of measurernents taken on the same 

sample at different temperatures (averaging the duplicates taken for each 
measuxement). there wa$ agreement in 91 % of the Cases in terms of whether 
the values fell >-0.03 or <0.03 ng/mL. According to our review o f t h e data, of 
604 comparisons, both values were at or belo-w^ the cutoff in 274 cases. Bo th 
Were above the cutoff in 275 cases. In 2 cases, the value was above the cutoff 
when measured at the lower temperature but at or belovv' the cutoff at the high 
temijerature. In 53 cases, the measurement was at or be low the cutoff AVhen 
measured at the lower temperature but above the cutoff at the high 
temperature. The proportion of observations above 0.03 ng/n\L varied by 
temperature as follows: 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Food and Drug Administration 

10903 New Hampshire Avenue 
Silver Spring, MD 20993 

Beckman Coulter, Inc. 
c/o Valynda Machen, CQA, RAC 
Group Manager, Regulatory Affairs 
1000 Lake Hazeltine Drive IUM 2 0 2012 
Chaska MN 55318 

Re: kl21214 
Trade Name: Access AccuTnl on the Access 2 Immunoassay Systems 
Dated: April 20, 2012 
Received: April 23, 2012 

Dear Valynda Machen: 

We have reviewed your Section 510(k) premarket notification of intent to market the 
device referenced above. We cannot determine ifthe device is substantially equivalent to 
a legally marketed predicate device based solely on the information you provided. To 
complete the review of your submission, we require the following information: 

1. Thermal Sensitivity: You performed 3 studies to assess the effect of ambient 
temperature on the AccuTnl assay performance. We have the following concems 
with your studies: 
a. Thermal Sensitivity-Impact on Low Dose Concordance/Agreement: Two hundred 

twenty lithium heparin plasma samples near the clinical cutoff were tested using 2 
reagent lots on 2 instruments at 18, 20, 22, 24, 26 and 28°C ± 2°C. Each sample 
was divided into 3 aliquots and tested at either 18, 22 and 26°C or 20, 24 and 
28°C. At each temperature, each sample was run in replicates of 2. A McNemar 
analysis was performed to determine whether the number of mismatched 
comparisons was due to random scatter or a systematic difference. In addition, 
bias between low and high temperature was computed using a log-log regression 
fit. Your acceptance criteria were that the McNemar p-value must be non
significant (>0.05). Ifthe p-value is significant, concordance must be >90%. Bias 
at the cutoffs must be <0.0084. Please address the following: 
i. You concluded that, in all comparisons of measurements taken on the same 

sample at different temperatures (averaging the duplicates taken for each 
measurement), there was agreement in 91% of the cases in terms of whether 
the values fell >0.03 or <0.03 ng/mL. According to our review ofthe data, of 
604 comparisons, both values were at or below the cutoff in 274 cases. Both 
were above the cutoff in 275 cases. In 2 cases, the value was above the cutoff 
when measured at the lower temperature but at or below the cutoff at the high 
temperature. In 53 cases, the measurement was at or below the cutoff when 
measured at the lower temperature but above the cutoff at the high 
temperature. Theproportionof observations above 0.03 ng/mL varied by 
temperature as follows: 
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temp 
% above cutoff 
temp 
% above cutoff 

18°C 
46.4(51/110) 

20°C 
42.7(47/110) 

22°C 
47.6 (39/82) 

24°C 
48.1(53/110) 

26°C 
55.5(61/110) 

28°C 
57.3(63/110) 

In the case of nearly all discrepancies, a sample was negative at the lower 
temperature and positive at the higher temperature. We performed further 
analysis using Passing-Bablok regression. The estimates ofthe intercepts in 
these regression was always 0, but, for example, the slope in the comparison 
between measurements taken at 20 and 28°C was 1.46 with a 95% confidence 
interval of (1.36, 1.54) and for measurements taken at 18 and 26°C the slope 
was 1.33 with a 95% confidence interval of (1.26, 1.40). Based on this 
analysis and the analysis provided in the table above, we have serious 
concems that higher temperatures consistently yielded higher troponin 
measurements. Therefore, we do not believe that the data provided 
demonstrates concordance across temperatures, 

ii. A p-value above 0.05 does not prove that there is no meaningful bias. A more 
appropriate acceptance criteria would require that the study prove that the 
level of disagreement between measures taken at different temperatures be 
statistically significantly below a pre-specified clinically acceptable level. 
Confidence intervals (accounting for repeated measures on individual 
subjects) should be provided for all measures of agreement. 

b. Thermal Sensitivity-Robustness: This study used native plasma/serum, spiked 
plasma/serum and quality control materials at 10 different levels of troponin 1,2 
instruments and 6 ambient temperature conditions. Each sample was tested in 
replicates of 5 on each instrument and at each temperature condition. A 
calibration curve was established at each temperature condition on each 
instrument. The individual results were calculated fi'om the calibration curve 
established at each temperature. A percent difference in the average dose at each 
temperature compared to the mean dose achieved at 25°C was calculated for each 
sample and plotted as a function of temperature. Your acceptance criteria were 
that the slope term of each linear fit is either not significant or significant but has 
an average slope < 0.010. Your results met your acceptance criteria since all 
slopes were significant but had an average slope < 0.010. We do not know how to 
interpret this study since it was not performed as this device is intended to be 
used. While you claim that the instrument calibration is stable for 56 days 
(irrespective of ambient temperature), this study was performed by generating a 
calibration curve at each temperature tested. We are concemed that the test 
results obtained may be more accurate ifthe measurement is taken at the same 
temperature it was calibrated. Furthermore, we do not understand the rationale of 
your acceptance criteria. Therefore, we are concemed that this study design does 
not demonstrate that the thermal sensitivity issue has been resolved. 

c. Thermal Sensitivity—Impact on Cross-Temperature Method Comparison: This 
study tested 108 lithium heparin plasma patient samples in replicates of 2 at each 
of 3 temperatures (18''C, 23°C and 28°C ± 2°C). The study was run on 2 
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instruments and 1 reagent lot. Individual sample results were calculated fi'om the 
calibration curve established at each temperature. These 6 results where averaged 
to determine the best estimate for each sample at each temperature. Using this 
best estimate, between-temperature calculation using a Passing-Bablok regression 
were performed as follows: 23°C vs 18°C, 23°C vs 28°C and 28°C vs 18°C. Your 
acceptance criteria was that the slope should be 1.00 ± 0.10; r > 0.95. As 
discussed above in lb, we do not know how to interpret this study since it was not 
performed as this device is intended to be used (i.e. generating calibration curves 
at each temperature is not the labeled procedure for this assay). We are also 
concemed that your proposed acceptance criteria are too broad for the intent of 
this testing and ultimately that your study design does not demonstrate that the 
thermal sensitivity issue has been resolved, 

d. We are concemed that the criteria of ± 2°C for your temperature studies may be 
too broad for your thermal sensitivity studies. We recommend that you tighten 
this criteria for any new studies you perform. 

Based on the results ofthe "thermal sensitivity-impact on low dose 
concordance/agreement study, the LoQ studies (see item 5 c below) and the linearity 
study (see item 6 below), we have serious concems that you have not resolved the 
temperature sensitivity issue of your assay. We believe that the unresolved 
temperature sensitivity issue affects the safe use of this device on patients. In order to 
address this deficiency, you need to solve the temperature sensitivity issue. Once you 
have solved the temperature sensitivity issue, please address the following 
deficiencies. You should address them in any new studies you perform. 

2. Intended Use: Your current intended use is "[t]he Access Accu Tnl assay is a 
paramagnetic particle, chemiluminescent immunoassay for the quantitative 
determination of cardiac troponin I (cTnl) levels in human semm and plasma using 
the Access 2 Immimoassay Systems to aid in the diagnosis of myocardial infarction. 
Cardiac troponin I determination aids in the risk stratification of patients with 
unstable angina or non-ST segment elevation acute coronary syndromes with respect 
to relative risk of mortality, myocardial infarction, or increase probability of ischemic 
events requiring urgent revascularization procedures." We have the following 
concems/recommendations: 
a. You have not provided data fi"om a clinical study demonstrating that this assay 

aids in the stratification of patients with unstable angina or non-ST segment 
elevation acute coronary syndromes with respect to relative risk of mortality, 
myocardial infarction, or increase probability of ischemic events requiring urgent 
revascularization procedures. As we discussed under pre-IDE 1100255, a risk 
prediction claim will require additional studies. Therefore, at this time, it seems 
that you do not have evidence to support a prognostic claim. We recommend that 
you remove the prognosis claim firom your intended use statement. 

b. Since we are not sure that the matrix comparison studies provided demonstrate 
that the lithium heparin plasma test results and the serum test results are identical, 
you may not be able to support your claim that this device can be used on both 
serum and lithium heparin plasma samples (see item 4). Please amend your 
intended use if necessary. 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 4 - Cindy McGuire (kl21214) 

Pivotal Clinical Trial: Please provide the following information regarding your 
clinical study: 
a. Poolability of investigation site data: Please address the following: 

i. On page 60, you examine whether AUC varies by site. Please explain what 
measurements were included in this analysis. That is, were all samples 
included? One sample per subject? You offer that you obtained a p-value of 
at least 0.19 but do not explain what hypothesis was tested. Please provide 
this hypothesis. Without knowing what hypothesis was tested on what data, 
FDA cannot assess the validity of your finding. 

ii. To further justify pooling by site for the efficacy analysis, please provide FDA 
with a calculation ofthe proportion of subjects with MI by site, with 95% 
confidence intervals. Please also provide estimates of sensitivity and 
specificity, by time from onset of symptoms, with 95% confidence intervals. 
Please perform the same analysis by time from hospital admission. 

b. Diagnostic sensitivity and specificity by time after symptom onset: Please 
provide the following: 
i. When a subject has more than 1 measurement <8 or >8 hours following the 

onset of symptoms, only 1 measurement is used in the analysis. How is it 
determined which measurement is included? Ideally, all available 
observations should be included in the analysis with adjustments made to 
account for the correlation between repeat measurements made on individual 
subjects. See Emir et al's 1998 paper in Statistics in Medicine "Analysis of 
repeated markers used to predict progression of cancer". Please discuss how 
your analysis reflects how this device will be used and how you will 
demonstrate the clinical performance of your device in an unbiased manner. 

ii. Some clinicians may also want to see performance characteristic at < 12 hours 
and > 12 hours after symptom onset. Please provide this analysis if available. 

c. Diagnostic sensitivity and specificity by time after admission: Please address the 
following: 
i. When a subject has more than 1 observation in a given interval, were all 

observations included or only 1? According to oiir review of your data there 
were at least 60 cases in which a subject had more than 1 draw in a given 
interval. If all were included, you should adjust the analysis to account for 
correlation between those observations. If only 1 was included, please explain 
how the measurement used in the analysis was chosen. Please discuss how 
your analysis reflects how this device will be used and how you will 
demonstrate the clinical performance of your device in an unbiased manner. 

ii. According to the line data, all 1929 subjects have draws at time zero. There 
are 21 additional draws occurring between 0.1 and 0.9 hours after baseline. 
Are these 21 draws not included in the analyses? Are the 70 draws that 
occurred exactly 3 hours after baseline considered to be in the 1-3 or 3-6 bin? 
Similarly are the 38 draws that occurred at exactly 6 hours in the 3-6 hour bin 
or the 6-9 hour bin? There are another 70 draws taken more than 9 hours after 
baseline. Are these excluded from analyses? 
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f 

Confidence interval analysis: Particularly for smaller samples and for estimates 
of proportions close to 1, the Wald confidence intervals offer less accurate results 
than exact confidence intervals. For example, the 95% CI for sensitivity at 6-9 
hours is [77.9-97.4] using the exact method. This is noticeably lower than the 
[82.0-99.4] that you calculated using Wald. Please repeat and report your analysis 
using exact confidence intervals for all confidence intervals regarding 
proportions. 
Inclusion criteria: You included patient presenting to the emergency room with 
chest pains occurring "at rest". What is your definition of "at rest"? Did you 
exclude patients presenting with chest pains following exercise or other stressful 
situations? If so, please justify why the exclusion of these patients did not bias 
the results from your clinical study and why you believe these patients are not part 
ofthe intended use population of your device. 
Instrument calibration: Please describe the frequency at which the testing 
laboratories calibrated each instruments while they were determining the froponin 
results for the pivotal clinical frial, the mafrix comparison frial and the reference 
interval frial. 

Matrix comparison study: You compared lithium heparin plasma and serum using 
native patient samples randomly selected from among the entire pivotal frial cohort. 
Lithium heparin plasma and serum results were determined on the Access 2 
Instrument in singlet, using 3 lots of reagents. A total of 107 matched samples were 
included in this analysis. You provided Passing Bablok regression analysis for 
samples ranging from 0.01 to 20 ng/mL and for the subset of samples within the 107 
samples that ranged from 0.01 to 5 ng/mL. The results are as follow: 

Range (ng/mL) 
0.01-20 
0.01 - 5 

N 
107 
104 

Slope (95% CI) 
1.00(0.98-1.00) 
1.00(1.00-1.00) 

Intercept (95% CI) 
0.00 (0.00 - 0.00) 
0.00 (0.00 - 0.00) 

Correlation 
r=1.00 
r=1.00 

You concluded that excellent agreement was observed and that these results are 
similar to those reported in the analytical performance section. However, in the 
points to consider for Troponin 510(k) submission provided to you under pre-IDE 
1100255 we recommended that as part of your pivotal clinical study, you collect and 
test specimens for each claimed sample mafrix to obtain clearance for multiple 
matrices. We still recommend that you evaluate the serum samples from your pivotal 
clinical study to demonsfrate the clinical performance of your device (sensitivity, 
specificity, negative predictive value and positive predictive value) when serum 
samples are used at the pre-specified cut-offs. 

Limits of detection: The limits of detection for the AccuTnl assay were assessed 
through a series of studies. However, most of these studies were not performed 
following the instmctions in the package insert. Importantly, while you claim that the 
instrument calibration is stable for 56 days, many of these studies were performed by 
generating a calibration curve for each run or at each temperature tested. Therefore, 
we have the following concems with your studies: 
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a. Limit ofthe blank (LoB): You performed a standardized LoB study and a multi 
temperature LoB study. However, a calibration curve was generated with each 
run for the standardized study and a calibration curve was generated with each run 
at each temperature for the multi temperature LoB study. Since both of these 
studies were not performed as the device is intended to be use, we carmot interpret 
your results. We do not believe that your study design supports the statement that 
the LoB is not affected by changes in ambient temperature across the operating 
range of 18°C to 28°C. Please provide new LoB studies following the exact 
instmctions in your package insert (particularly your calibration claim) to 
determine the LoB and to support your claim that the LoB is not affected by 
changes in ambient temperature across the operating range of 18°C to 28°C. 

b. Limit of detection (LoD): You performed 2 studies to determine the LoD of your 
assay. The standardized study was comprised of 12 runs on 3 instruments with 2 
reagent lots and 2 calibrator lots per instrument at each of 3 ambient temperatures. 
A calibration curve was generated with each run. For the multi-temperature 
study, 5 lithium heparin plasma samples were tested in replicates of 3 for each of 
12 runs on 3 instruments, 2 reagent lots and 2 calibrator lots at 18°C, 20°C, 22°C, 
24°C, 26°C and 28°C (± 2''C for each temperature setting). A calibration curve 
was generated with each mn at each temperature. Since neither of these studies 
was performed as this device is intended to be used, we do not know how to 
interpret your results (please see lb for additional discussion regarding our 
concem with your calibration approach). Currently, your study design does not 
support the statement that the LoD is not affected by changes in ambient 
temperature across the operating range of 18°C to 28°C. You should repeat the 
LoD studies following the instmctions in your package insert (particularly your 
calibration claim). Please also closely follow the recommendation in CLSI EPl7 
and provide the exact formula(s) used to determine the LoD. 

c. Limit of quantitation (LoQ): You performed 2 different experiments to determine 
the LoQ of your device. The standardized LoQ study was performed using 7 
lithium heparin plasma samples with low levels of froponin. Each sample was 
tested in replicates of 3 for each nm. The study was performed on 3 instruments 
using 3 reagent lots at 18°C, 28°C and NLC (defined as normal laboratory 
conditions ranging from 2 r C to 25°C). A single calibration curve was generated 
at each temperature. For the multi temperature study, 7 samples were prepared 
and each sample was tested in replicates of 3 for each run. A total of 24 runs 
were completed using 3 instruments, 2 reagent lots and 2 calibrator lots. A single 
calibration curve was generated at 24°C for this study. Because ofthe different 
calibration approaches, your experiments are difficult to interpret (see lb). From 
the precision profile you determined the concenfrations corresponding to a 10% 
and 20% total CV by mterpolation. We do not concur with determining the LoQ 
based on interpolation of your data. According to our review of your data, from 
the standardized LoQ study, at 18°C the lowest value with a CV less than 10% is 
0.026 ng/mL, at NLC it is 0.030 ng/mL and at 28°C it is 0.044 ng/mL. Therefore, 
according to this data, your LoQ is 0.044 at 10% CV (and 0.029 ng/mL for a CV 
less than 20%). Meanwhile, for the multi-temperature LoQ precision results the 
lowest value with a CV less than 20% and 10% is 0.027. Therefore your studies 
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d. 

e. 

do not support your claim that the LoQ is 0.03 ng/mL at 10% CV and 0.01 ng/mL 
at 20% CV. Furthermore, we are very concemed that your LoQ seems to differ 
depending on the temperature (i.e. 0.044 ng/mL at 28°C, 0.030 ng/mL at NLC and 
0.026 ng/mL at 18°C). We have serious concems that you have not resolved the 
thermal sensitivity issue since the LoQ of your device seems to depend on the 
ambient temperature (please refer to item 1). Once you have resolved your 
temperature sensitivity issue, please provide new LoQ studies following the exact 
instmctions in your package insert (particularly your calibration claim) to 
determine the LoQ for your device and to support your claim that the LoQ is not 
affected by changes in ambient temperature across the operating range of 18°C to 
28°C. 
Please clarify ifthe patient samples for the LoD and LoQ studies are spiked with 
exogenous froponin or ifthe patient samples are all natural, unmodified patient 
samples. We recommend that for your new LoD and LoQ studies, you should use 

'natural, unmodified patient samples to determine your claims. 
Please also address the item listed in Id. 

Linearity: You performed 12 standardized studies to evaluate the linearity of your 
device. Four studies were performed at 18°C, 28''C and NLC (21°C to 25°C) using 2 
lots or reagents and 2 instruments. You used a synthetic mafrix (buffered bovine 
semm albumin) for your samples. Theresultsofyour linearity studies are 
summarized in the following table: 

Temp 
18°C 
18°C 
18°C 
18°C 
NLC 
NLC 
NLC 
NLC 
28°C 
28°C 
28°C 
28°C 

Reagent 
116677 
116677 
116678 
116678 
116677 
116677 
116678 
116678 
116677 
116677 
116678 
116678 

Instrument 
501007 
502884 
501007 
502884 
500616 
507310 
500616 
507310 
501007 
502884 
501007 
502884 

Slope 
0.8755 
0.8467 
0.8593 
0.8263 
0.9513 
0.9137 
0.9367 
0.9103 
1.127 
1.053 
1.122 
1.043 

intercept 
0.0014 
0.0002 
0.0000 
0.0000 
0.0005 
0.0008 
0.0003 
0.0007 
0.0010 
0.0004 
0.0014 
0.0003 

Your acceptance criteria are that the higher order ( 2"'' and 3'̂ ) term ofthe polynomial 
fit must be non-significant. If it is significant, the fit ofthe polynomial regression 
demonsfrating significance must have a bias at each sample tested of < 16% for doses 
> 0.105 ng/mL or < 0.0168 ng/mL for doses < 0.105 ng/mL. Based on these results, 
you concluded that "all reagent pack lot and instrument combinations met the 
acceptance criteria for linearity at the 3 ambient temperature conditions tested and 
demonsfrates linearity across the measuring range". We do not concur with your 
conclusion. Specifically: 
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a. Based on your data, the linearity varies depending on the temperature. 
Specifically: At 18°C, the slope of your experiments range from 0.8263 to 
0.8755, at NLC, the slopes range from 0.9103 to 0.9513 and at 28°C, the slopes 
range from 1.053 to 1.127 demonsfrating differences in the performance of this 
assay depending on the temperature. We have serious concems that you have not 
resolved the thermal sensitivity issue and the test results obtained using your 
device can differ depending on the ambient temperature (please refer to item 1). 

b. Furthermore, as we discussed under pre-IDE I100255/S002, we are concemed 
that your acceptance criteria are too broad for the intent of this testing. Once you 
resolve the temperature sensitivity issue, please perform new linearity studies. 
We recommend that you tighten your acceptance criteria based on the medical 
needs of your proposed device. 

c. Since we do not know if a synthetic mafrix will mimic the performance of your 
device on patient samples, we recommend that you perform the studies using 
intended use patient samples (e.g. lithium heparin patient samples). 

d. Please also address the item listed in Id. 

7. Field Effectiveness Study: You performed intemal and extemal "Field Effectiveness" 
studies to assess the precision ofthe AccuTnl assay when used with the thermal 
algorithm on the Access 2 instruments. We have the following concems with your 
studies: 
a. For the intemal study, you used 5 cTnl commercial confrols. The ambient 

temperature ofthe lab cycled (from 18°C to 28 °C) to reflect the worst case 
thermal profile for Access AccuTnl customers. The acceptance criterion is 
defined as the variance ofthe thermal-algorithm-adjusted results for each sample 
on each instrument must be less than or equal to the unadjusted results. Precision 
ofthe thermal algorithm adjusted results for the samples on each instrument must 
be < 8% CV for concenfration > 0.105 ng/mL and < 0.0084 ng/mL standard 
deviation for concenfrations < 0.105 ng/mL. 
i. We are concemed that your acceptance criteria for normal froponin values 

and values around the medical decision point may be too broad. We 
recommend that you tighten these criteria based on the medical needs of this 
assay and also include acceptance criteria for temperature bias. 

ii. We also recommend that you include several natural patient samples in your 
field effectiveness studies. 

b. For the extemal study, you used 5 extemal sites that performed a multi-day 
precision study on Access 2 instruments using fri-level commercial quality confrol 
samples from 2 sources. Your acceptance criteria is that the variance ofthe 
adjusted results for each sample greater than the 10% CV LoQ acceptance criteria 
of 0.06 ng/mL must be less than or equal to the unadjusted results. Precision of 
the thermal algorithm adjusted results for the samples on each instrument must be 
< 8% CV for concenfration > 0.105 ng/mL and < 0.0084 ng/mL standard 
deviation for concenfrations < 0.105 ng/mL. 
i. It seems that you did not monitor the temperature changes (if any) that 

occurred during this testing. In order for this field testing to demonsfrate that 
the solution to your thermal sensitivity issue is valid, you should make sure 
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n. 

111. 

that temperature changes (encompassing your ambient temperature claim) 
occur during the course ofthe study and that those temperature changes are 
documented. 
We are also concemed that your acceptance criteria for normal froponin 
values and values around the medical decision point may be too broad. We 
recommend that you tighten these criteria based on the medical needs of this 
assay and also include acceptance criteria for temperature bias. 
We also recommend that you include several unmodified natural patient 
samples in your field effectiveness studies. 

Interference: We have the following concems with your study: 
a. You investigated potential interfering substances at 18°C, 28°C and NLC (2 rC to 

25°C) using 2 levels of interferent added to lithium heparin plasma pools 
containing < O.Olng/mL and 0.5 ng/mL froponin samples. Non interference was 
defined for froponin values > 0.105 ng/mL as a percent change < 10.0%. For 
normal samples, either the test sample must read less than or equal to the 
established 99*̂  percentile URL (0.02); or, ifthe test samples exceed the 
established 99*** percentile URL, the difference between the test and the confrol 
sample must be < 0.01 ng/mL. We are concemed that since the lower 
concenfration of froponin tested is below your LoQ, your results are difficult to 
interpret. Specifically, several individual replicates in the studies have higher 
froponin values than other replicates (which tend to have froponin values between 
0 and 0.01 ng/mL). The following table lists the individual replicates: 

Compound 

CTS Auto-gloss 
Triglyceride-
Intralipid 
Hemoglobin 
Trimethoprim 
Phenytoin 

Acetaminophen 
Simvastatin 
Cinnarizine 
Heparin-Sodium 
Human serum 
albumin 

Temperature 

NLC 
NLC 

NLC 
NLC 
NLC 
NLC 
NLC 
28°C 
28°C 
28°C 
28°C 
28°C 

Treatment group 

CLS 
CLP 

TLP 
CLP 
TLP 
TLP 
CLS 
TLS 
CLS 
CLP 
CLP 
CLP 

Replicate 

10 
1 

7 
10 
5 
8 
7 
9 and 10 
7 
4 
4 
5 and 8 

Troponin result 
ng/mL 
0.0249 
0.1633 

0.0253 
0.0260 
0.8676 
0.0436 
0.0670 
0.035 
0.028 
0.051 
0.023 
0.022 

Furthermore, our review of your data indicates that phenytoin at 10 mg/dL at 
NLC significantly interfered with the performance of your assay since the mean 
ofthe freated group is 0.0915 (above tiie 99* percentile URL) and the unfreated 
samples have a mean of 0. We recommend that you perform additional 
interference studies with a low froponin sample that is closer to the cut-off of your 
assay and above your LoQ in order to substantiate your interference claims. 
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b. 

c. 

d. 

e. 

g-

We are also concemed that the acceptance criteria for the nonnal samples are too 
broad (according to our understanding, the allowable difference can be up to 
50%). You should tighten your criteria when evaluating your new studies based 
on the medical needs of your assay. 
Furthermore, we are concemed that your sodium heparin interference claim could 
be misinterpreted by the end users as an anticoagulant claim. Since interference 
studies are not sufficient to claim a specific anticoagulant, we recommend that 
you remove sodium heparin from your interference claim. 
We recommend that you test a higher concenfration of triglycerides. Your 
predicate device tested 1000 mg/dL friglycerides while you tested 500 mg/dL. 
Please provide data evaluating at least 1000 mg/dL friglycerides on the 
performance of your device. 
Please provide the rationale for the concenfrations you tested for ambroxol, biotin, 
cinnarizine, cocaine, fibrinogen. Low MW heparin, nystatin, oxytefracycline and 
simvastatin (i.e. are these therapeutic/endogenous or elevated or toxic?) Please 
see section 5.5 "Interferent Test Concenfrations" in "Interference Testing in 
Clinical Chemistry; Approved Guideline—Second Edition" for recommendations 
on appropriate test concenfrations. If necessary, please provide data from testing 
at additional concenfrations of these potential interfering compounds. 
Please explain what CTS Auto-gloss is and why you evaluated this compound as 
a potential interferent. 
Please also address the item listed in Id. 

9. Cross reactivity: You investigated potential cross reactivity at 18°C, 28°C and NLC 
(2l°C to 25°C). Potential cross-reactive substances were added to plasma pools at 2 
concenfrations of cTnI(< 0.01 ng/mL and approximately 0.5 ng/mL froponin). For 
each possible cross-reactant tested, the froponin I concenfration (ng/mL) obtained for 
the spiked sample was compared to the froponin I concenfration obtained with the 
confrol sample and applied to the following formula: % cross reactivity = [(mean 
dose of spiked - mean dose of confrol)/amount of cross reactant spiked] X 100. You 
concluded that all percent cross reactivity is less than 1.00%. We are not sure we 
understand your study and conclusions. Specifically, CKMB and recombinant human 
froponin T seem to have significantly cross reacted with the assay (please see the 
table summarizing our review of your data): 

Compound 
CKMB 

Recombinant 
human troponin T 

... 

Concentration tested 
1000 mg/dL 

1000 mg/dL 

Temperature 
18°C 

NLC 

28°C 

18°C 
NLC 
28°C 

Mean of control 
0.001 
0.673 
0 
0.654 
0 
0.657 
0.008 
0.002 
0.002 

Mean of treated 
1.044 
1.805 
0.704 
1.411 
0.583 
1.292 
0.128 
0.136 
0.133 
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While we understand that you evaluated very high concenfrations of these 
compounds, the data provided do not substantiate your claim that the compounds you 
evaluated did not cross react with the assay. Therefore, please provide additional 
cross reactivity studies identifying the lowest level of each compound that did not 
cross-react with the performance of your assay. We recommend that you perform 
your new studies with a low froponin sample that is closer to the cut-off of your assay 
and above your LoQ in order to substantiate your cross reactivity claims, 
e. Please also address the item listed in Id. 

10. Precision: The precision ofthe AccuTnl assay was assessed through a series of 
studies. The first studies are standardized total precision studies performed at 18°C, 
28°C and NLC ( 2 r c to 25°C). The standardized sfridies at 18°C and 28''C were 
performed intemally while the NLC study was performed extemally. One instrument 
and 1 reagent lot was used per study. A single calibration curve was generated at 
each temperature for each study. A multi-temperature study was also conducted over 
14 days, 48 runs at 18°C, 20°C, 22°C, 24°C, 26°C and 28°C (± 2°C for each 
temperature setting). One reagent lot and 1 instrument were used for this study. A 
single calibration curve was generated at 24 °C ± 2°C. The standardized studies and 
the multi-temperature study both used 3 commercial confrols, 1 recombinant cTNI-
spiked lithium heparin plasma sample and 1 pooled lithium heparin plasma sample. 
We are concemed that your precision studies may underestimate the imprecision of 
your assay. Specifically, the multi-temperature study used only 1 instrument and 1 
reagent lot. Meanwhile, the standardized study design does not reflect the intended 
use of this device since the calibration sfrategy does not reflect the labeled 
instmctions for the assay (see lb for additional discussion). We recommend that you 
repeat your precision studies to closely reflect how the end user will utilize this 
device. We recommend that you include multiple reagent lots, multiple instruments 
and multiple temperatures closely following the labeled instmctions of your assay. 
You should also include a natural (unmodified) low-level patient sample with 
froponin.values close to your cut-offs in order to determine the imprecision of your 
device on natural patient samples at the medical decision points. Please also address 
the issue identified in Id. 

11. HAMA/Heterophile antibody interference studies: You performed testing using a 
confrol reagent pack with the conjugate formulation containing blockers and a test 
reagent pack where the formulation did not contain blockers using 45 suspected 
HAMA or heterophile samples. The relative light unit output and doses were 
compared for the suspected HAMA/heterophile interferent samples from both the test 
and confrol pack. Your acceptance criterion is defined as "this study is intended to 
characterize blocker effectiveness". You conclude that all samples with insignificant, 
moderate and high reactivity were effectively suppressed by the blocking agents. We 
are not sure we understand your study. Specifically, you do not seem to have a 
predetermined performance goal to define no interference. Therefore, please provide 
a summary table ofthe doses obtained with the confrol and test reagents. Please also 
clearly define the performance goal that you pre-defined as demonsfrating no 
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interference from HAMA/heterophile antibodies and provide evidence that you have 
met your pre-determined performance goals. 

12. Analytical Mafrix Comparison Studies: Please explain what features ofthe data led 
you to choose Passing-Bablok as opposed to, for example, Deming regression. How 
does the imprecision differ between the 2 matrices? Please also address the item 
listed in Id. 

13. Algorithm: You have not provided detailed information about the algorithm you 
developed to resolve the ambient temperature sensitivity issue. Therefore, please 
provide more information about your algorithm. Please describe the algorithm, how 
it works and please discuss how the algorithm was developed. 

14. Dxl Intrument: The purpose of Appendix 5 is described as "this document contains 
generalized requfrements for thermal monitoring on both Access 2 and Dxl." 
Appendix 10 also discuses software requirements for the Dxl instrument. Meanwhile 
Appendix 13 page 5 states "since this implementation was done on Dxl originally and 
fully verified before being merged to Access 2, only performing regression unit 
tests." On page 8 of Appendix 13 you state "run regression tests on merged code 
from Dxl". Appendix 14, page 33 also lists "[mjerge calibration and result 
temperature calculation from Dxl." On page 94 of appendix 14 you list "merged from 
Dxl: Load new APF thermal data." On page 103 of appendix 14 you list "merge AP 
XML schema definition (XSD) file from Dxl branch." On page 120 of appendix 14 
you list "merge thermal correction database updates from Dxl to Access 2 XP." We 
have the following recommendation and comment: 
a. All software verification and validation activities should be fiilly perfonned on 

the Access 2 instrument in order to market this instrument with this software. 
b. In the current submission, we have only reviewed the testing for the Access 

AccuTnl on the Access 2 Immunoassay System. 

15. Additional software: Appendix 7, 8, 9 and 10 discuss the NexStep configuration. 
This is described as a "configuration of Access instruments that allows the laboratory 
to network several Access instruments together to manage the instrument data, both 
results, supplies and setup information from one PC." Please be advised that in the 
current submission we have only reviewed the testing for the Access AccuTnl on the 
Access 2 Immunoassay Systems using Access 2 3.3 software. 

16. lUO and IVD builds. On page 9 of Appendix 15 you state that selected Access 2 test 
procedures will be verified on the IVD version. The IVD version contains changes to 
update Help and language sfring files. The IVD systems software CD also has the 
ability to auto detect the operating system on which the software is being installed 
and automatically installs the conect package for the targeted operating system. 
Please note that you should verify and validate the exact IVD software version that 
you intend to market. Ifyou used the lUD software version in any ofthe clinical 
studies (reference interval trial, pivotal efficacy trial and mafrix comparison trial). 
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please justify why you believe validating the lUD software version also validates the 
clinical performance ofthe IVD software. 

17. Hardware: On page 7-2 you state "The case temperature sensor (thermistor) is the 
critical hardware component used to detect small changes in temperature, and has an 
accuracy specification of ± 0.2°C. This specification of ± 0.2°C was 100% verified 
by the supplier. Manufacturing release procedures for new instruments ensure that 
verified thermistors are installed." You will need to ensure that all instruments 
running this assay have the verified thermistors installed. 

18. Stability studies: Five studies were conducted to assess the stability ofthe Access 
AccuTnl reagent and calibration materials. We have the follo\ying concems and 
recommendations: 
a. Reagent pack real time stabilify: For the reagent pack real time stability, at each 

time point the mean value of each confrol was calculated. From this mean value a 
"Z" value was calculated as follows: Z = (observed dose-stated dose)/expected 
SD. You base your acceptance criteria on the Z value. For normal patient 
samples, all values must be < 0.04 ng/mL. We do not understand why the Z value 
is used as the acceptance criteria. Please explain the significance ofthe Z value 
and why it is appropriate to demonsfrate acceptable stability for the confrol 
samples. We also do not understand why normal patient samples should all be < 
0.04 ng/mL. It seems that normal patient samples should be less than the 
established 99* percentile ofthe normal population. Therefore, we have the 
following recommendations: 
i. We recommend that you add acceptance criteria for the precision and 

accuracy of each confrol sample at each time-point compared to time-point 0. 
Please keep in mind that since calculating means can potentially mask big 
differences in the performance of individual replicates, we do not believe that 
acceptable stability should be based on means. All replicates should fall 
within your pre-determined acceptance criteria. 

ii. Please make sure that you base your new acceptance criteria on the medical 
needs of this assay. 

b. Reagent Open Pack Stability: In order to determine acceptable open pack 
stability, mean doses for each sample at each time point were calculated. For 
samples < 0.105 ng/mL, doses were scaled according to ± 125% ofthe expected 
SD to allow all data to be combined for analysis. Mean doses were plotted versus 
time and compared to baseline values. The best fit linear equation was calculated 
to estimate the percent dose change with 95% confidence intervals. Your 
acceptance criterion is that the fitted line must be within ± 10% from baseline. As 
discussed above, we do not concur with acceptance criteria based on mean. 
Furthermore we do not concur with scaling doses according to the expected SD. 
Please refer to item 18ai and 18aii above for our recommendations for your 
stability studies. 

c. Stored Calibration Curve Stability: In order to verify the 56 day stability ofthe 
stored calibration curve, mean doses for each sample at each time point were 
calculated. For samples < 0.105 ng/mL, doses were scaled according to ± 125% 
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ofthe expected SD. Mean doses were plotted versus time and compared to 
baseline values. The best fit linear equation was calculated to estimate the percent 
dose change with 95% confidence intervals. Your acceptance criterion is that the 
fitted line must be within ± 10% from baseline. As discussed above, we do not 
concur with acceptance criteria based on mean and we do not concur with scaling 
doses according to the expected SD. Please refer to item 18ai and 18aii above for 
our recommendations for your stability studies. 

d. Calibrator Real Time Stability: To determine the real time stability ofthe 
calibrators, the mean value of each confrol was calculate and the Z value was 
calculated as described above in "a". You base your acceptance criteria for 
confrols on the Z value. For normal patient samples, all values must be < 0.04 
ng/mL. As discussed above in "a), it seems that normal patient samples should be 
less than the established 99* percentile ofthe normal population. Please refer to 
item 18ai and 18aii above for our recommendations for your stabilify studies. 

e. Calibrator open vial stabilify: For the calibrator open vial stability, you propose 
to scale samples with doses < 0.105 ng/mL to ± 125% ofthe expected SD and 
plot the mean doses of all confrols versus time compared to baseline values. The 
best fit linear equation will be calculated to estimate the percent dose change with 
95% confidence intervals. Your acceptance criterion is that the fitted line must be 
within ± 10% from baseline. Please refer to item 18ai and 18aii above for our 
recommendations for your stability studies. 

19. Device calibrators: It seems that the calibrators for use with the device may not have 
been previously cleared. They may be cleared with this submission. If this is the 
case, according to our guidance document on calibrators found at: 
http://vs^ww.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Guid 
anceDocuments/ucm092801.pdf vou should provide a complete and detailed 
description ofthe protocol and procedures for the value assignment process and the 
validation process for the calibrators (see Section IV b-e ofthe guidance on 
calibrators referenced above). Furthermore, please specify what confrols and 
calibrators were used during the value assignment procedure. Please describe how 
the assigned values were verified to be accurate. Independent confrols should be 
included with each value determination run in order to validate the results. Please 
also describe the fraceability of your calibrators. 

20. Labeling: In addition to the labeling changes requested in the items above, please 
address the following. Please send updated labeling with your response. 
a. Clinical Sensitivity and Specificity. Please remove all data obtained using cut

offs that were not pre-specified. You should only provide clinical performance 
data for your pre-specified cut-offs (e.g. 0.02 and 0.03). You should also include 
the PPV and NPV of your assay at the different time points and at the different 
hours after symptom onset in the labeling. 

b. Please remove tiie information about Risk Sfratification for NSTEMI/UA 
Patients. Please refer to 19a for additional discussion. 

c. We recommend that you remove the "method comparison" information from the 
labeling. As discussed in the points to consider for Troponin 510(k) submissions 
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provided to you under pre-IDE 1100255, a method comparison study that 
evaluates your test compared to a predicate device is not necessary. It is also not 
necessary to use the predicate device in your clinical study. We will review the 
cleared clinical performance of your predicate device to your clinical performance 
to determine whether your device is substantially equivalent. We are also 
concemed that the method comparison data is not clinically useful. 

21. Please submit a new 510(k) summary with your response. 

Once we receive your response to the above deficiencies regarding your 510(k) 
submission, please be advised that there may be additional issues that arise after further 
review of your submission. 

The deficiencies identified above represent the issues that we believe need to be 
resolved before our review of your 510(k) submission can be successfully completed. 
In developing the deficiencies, we carefully considered the statutory criteria as defined 
in Section 513(i) ofthe Federal Food, Dmg, and Cosmetic Act (Act) for determining 
substantial equivalence of your device. 

You may not market this device imtil you have provided adequate information 
described above and requfred by 21 CFR 807.87(1), and you have received a letter from 
FDA allowing you to do so. Ifyou market the device without conforming to these 
requirements, you will be in violation ofthe Act. You may, however, disfribute this 
device for investigational purposes to obtain clinical data if needed to establish 
substantial equivalence. Clinical investigations of this device must be conducted in 
accordance with the investigational device exemption (IDE) regulations (21 CFR 812). 

Ifthe information, or a request for an extension of time, is not received within 30 days, 
we will consider your premarket notification to be withdrawn and your submission will 
be deleted from our system. Ifyou submit the requested information after 30 days it 
will be considered and processed as a new 510(k)(21 CFR 807.87(1)); therefore, all 
information previously submitted must be resubmitted so that your new 510(k) is 
complete. For guidance on 510(k) actions, please see our guidance document entitled, 
"Guidance for Industry and FDA Staff: Interactive Review for Medical Device 
Submissions: 510(k)s, Original PMAs, PMA Supplements, Original BLAs, and BLA 
Supplements" at www.fda.gov/cdrh/ode/guidance/1655.html. 

Ifthe submitter does submit a written request for an extension, FDA will permit the 
510(k) to remain on hold for up to a maximum of 180 days from the date ofthe 
additional information request. 

The purpose of this document is to assist agency staff and the device industry in 
understanding how various FDA and industry actions that may be taken on 510(k)s 
should affect the review clock for purposes of meeting the Medical Device User Fee 
and Modernization Act. You may review this document at 
http://wvyw.fda.gov/cdrh/mdufijia/guidance/1219.html. 
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The requested information, or a request for an extension of time, should reference your 
above 510(k) number and should be submitted in duplicate to: 

Food and Dmg Adminisfration 
Center for Devices and 

Radiological Health 
Document Mail Center - W066 - G609 
10903 New HampsMre Avenue 
Silver Spring, Maryland 20993-0002 

Ifyou have any questions conceming the contents ofthe letter, please contact Paula 
Velasco Caposino at (301) 796-6160. Ifyou need information or assistance 
conceming the IDE regulations, please contact the Division of Small Manufacturers, 
Intemational and Consumer Assistance at its toll-free number (800) 638-2041 or at 
(301) 796-7100, or at its Intemet address 
http://www.fda.gov/cdrh/industrv/support/index.html. 

Sincerely yours. 

-pv/ 
Courtney H. Lias, Ph.D. 
Dfrector 
Division of Chemistry and Toxicology 
Office of/« Vitro Diagnostic Device 

Evaluation and Safety 
Center for Devices and Radiological Health 
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cc: DMC-510(k) Staff 
OIVD Reviewer - Paula Velasco Caposino (DCTD) 
D.O. 

Div/Branch Last Name Date Div/Branch Last Name Date 
o\\/nif)orr) 
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(4- Food and Drug Administration 
Office of Device Evaluation & 
Office of In Vitro Diagnostics 

C O V E R S H E E T M E M O R A N D U M 

From: Reviewer Name 

Subject: 510(k) Number 

fttalft \i. Cftposi'nD 
-Ki7j2>r^ 

To: The Record 

fix Please list CTS decision code ^ 
D Refused to accept (Note: this is considered the first review cycle, See Screening Checklist 

http://eroom.fda.aov/eRoomReQ/Files/CDRH3/CDRHPremarketNotification510kProqram/0 5631/Screenina%20Checklist%207% 
202%2007.doc) 

JHT Hold (Additional Information or Telephone Hold). 
n Final Decision (SE, SE with Limitations, NSE (select code below), Withdrawn, etc.). 

Not Substantially Equivalent (NSE) Codes 

NSE for lack of predicate 
NSE for new intended use 
NSE for new technology that raises new questions of safety and effectiveness 
NSE for new intended use AND new technology raising new questions of safety and 

effectiveness 
NSE for lack of performance data 
NSE no response 
NSE for lack of performance data AND no response 
NSE pre-amendment device call for PMAs (515i) 
NSE post-amendment device requires PMAs 
NSE for new molecular entity requires PMA 
NSE for transitional device 

n 
n 
a 
D 

n 
D 
n 
D 
D 
n 
D 

NO 
NI 
NQ 
NU 

NP 
NS 
NL 
NM 
NC 
NH 
TR 

Please complete the following for a final clearance decision (i.e., SE, SE with Limitations, etc.): 

Indications for Use Page 

510(k) Summary/510(k) Statement 

Attactt IFU 

Attach Summary 

Must be present for a Final Decision 

Must be present for a Final Decision 

Truthful and Accurate Statement 

Is the device Class III? 

If yes, does firm include Class III Summary? 

Does firm reference standards? 
(If yes, please attach form from http://wvtfw.fda.qov/opacom/morechoices/fdaforms/FDA-
3654.pdf) 

Is this a combination product? 
. (Please specify category ^see 

http://eroom.fda.qov/eRoomRea/Files/CDRH3/CDRHPremarketNotification51 OkProqram/0 413b/CO 
MBINATION%20PRODUCT%20ALGORITHM%20(REVISED%203-12-03VDOC 

Is this a reprocessed single use device? 
(Guidance for Industry and FDA Staff - MDUFMA - Validation Data in 510(k)s for ; 
Reprocessed Single-Use Medical Devices, http://www.fda.qov/cdrh/ode/quidance/1216.htmn I 

Is this device intended for pediatric use only? j 

Is this a prescription device? (If both prescription & OTC, check both boxes.) I 

Did the application include a completed FORM FDA 3674, Certification vvith Requirements of 
ClinicalTrials.gov Data Bank? 
Is clinical data necessary to support the review of this 510(k)? 
For United States-based clinical studies only: Did the application include a completed FORM 
FDA 3674, Certification with Requirements of ClinicalTnals.gov Data BanK? (If study was 
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# 

conducted in the United States, and FORM FDA 3674 was not included or incomplete, then 
applicant must be contacted to obtain completed form.) 

Does this device include an Animal Tissue Source? 

All Pediatric Patients age<=21 

Neonate/Newbom (Birth to 28 days) 

Infant (29 days-< 2 years old) 

Child (2 years -< 12 years old) 

Adolescent (12 years-< 18 years old) 

Transitional Adolescent A (18 - <21 years old) Speciai considerations are being given to this 
group, different from adults age > 21 (different device design or testing, different protocol 
procedures, etc.) 

Transitional Adolescent B (18 -<= 21; No special considerations compared to adults => 21 years 
old) 

Nanotechnology 

Is this device subject to the Tracking Regulation? (MedicalDevice Tracking Contact OC. 
Guidance, http://wvtfw.fda.qov/cdrh/comp/ouidance/169.html) 

Regulation Number Class* Product Code 

{*lf unclassified, see 510{k) Staff) 
Additional Product-C 

^ C - - 9 6 ( 7 > / ^ l ^ 
(Branch Chief)̂  ; (Branch Code) (Date) 

Final Revievif: 
(Division Director) (Date) 
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510(k) "SUBSTANTIAL EQUIVALENCE" 
DECISION-MAKING PROCESS 

New Device is Compared to 
Marketed Device * 

.0 i © 
0 

Descriptive Information Does New Device Have Same 
about New or Marketed Indication Statement? 
Device Requested as Needed 

YES 

NO 
— • 

i 
New Device Has Same Intended 

Use and May be "Substantially Equivalent" 

© „ 
Does New Device Have Same 
Technological Characteristics, NO 
e.g. Design, Materials, etc.? 

YES © i n 

I 
NO 

NO 

Are the Descriptive 
Characteristics Precise Enough 

to Ensure Equivalence? A — 

— Are Perfonnance Data 

Available to"Asses Equivalence? 

YES 

Perfonnance 
Data Required 

iO 

YES 

Performance Data Demonstrate 
Equivalence? 

NO 

-KX 

Do the Differences Alter the Intended 
Therapeutic/Diagnostic/etc. Effect YES 

(in-Deciding, May Consider Impact ori 
Safety and Effectiveness)?** 

Not Substantially 
Rquivalent Detemiination 

YES 

To © 

0 
Could the New 
Characteristics 
Affect Safety or-
Effectiveness? 

NO 

_Q 

"Substantially Equivalenf 
Determination 

NO 

New Device Has 
New Intended Use 

o 

© 
Do the New Characteristics 

• Raise New Types of Safety YES ^ Q 
or Effectiveness Questions? 

© 
NO 

Do Accepted Scientific 
MethodsExist for -

Assessing Effects of 
the New Characteristics? 

NO 

© YES 

Are Performance Data Available 
To Assess Effects of New 

Characteristics? ••* 

NO 

YES 

C D ' 
Performance Data Demonstrate 

Equivalence? •< 
YES NO 

To © 

S10(k) Submissions compare new devices to madceted devices. FDA requests additional infonnation ifthe relationship between 
maiketed and "predicate" (pre-Amendments or reclsissified post-Amendments) devices is unclear. 

This decision is nonnally based on descriptive in&nnation alone, but limited testing informaticn is sometimes required. . 

Data maybe in the 510(k), other S10(k)s, the Center's classification files, or the literature. 
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# 
510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION 

QUICK REVIEW DECISION MEMO 

Reviewer: Paula Caposino 

510(k)#:kl21214 
510(k) Holder: Beckinan Coulter 
Device Name: Access AccuTnl Reagent and Calibrator for use on the Access 2 Immunoassay Systems 

Regulation Number: 21 CFR § 862.1215 
Regulation Name: Creatine phosphokinase/creatine kinase or isoenzymes test system 
Regulatory Class: Class II 
Product Code: MMI 

ASSESSMENT SUMMARY 

Tlie initial assessment sliould be completed within one week of being assigned a new Traditional 
510(k) submission. Send completed forms to Frances Daniel (Frances.Daniel(^da.hhs.gov), who is 
collecting data to evaluate the pilot Triage program. ' 

Quick Review Criteria 

1. The division has review experience and knowledge of expected device 
performance 

2. An extensive consult is not required 

3. TPLC checklist does not raise new postmarket issues 

4. Quick Review checklist only raises minor issues 

5. Division Concurrence 

Yes 

X 

No 

X 

Comments (optional): 

Note: If an answer to 1 or 2 is "No ", you do not need to complete the rest ofthe table or checklists. 
You can delete sections ofthe document that were not completed and use the traditional review 
template. Add the completed portion of this document to the record file of this submission. 

Ifthe answers to 1...4 are all "Yes ", first obtain management concurrence for a "quick " review and 
then email the sponsor (see the TriageProgramSummary.doc for email templates). Note a 510(k) 
Summary is also required for Quick Review, but it can be obtained and/or revised interactively. 
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Medical Officer Consultation 

510(k) number: kl21214 
Sponsor: Beckman-Coulter 
Name of device: 

Scientific Reviewer: 
Paula Caposino, PhD 
FDA/CDRH/OIVD 

Medical Officer: 
Jacqueline Wieneke, MD 
FDA/CDRH/OIVD 

Date: June 15,2012 

Reason for Consultation: 

Clinical questions: 

• Does the clinical study population support the intended use 

• Is the device safe to use for the intended use 

Intended use: The Access AccuTnl assay is a paramagnetic particle chemiluminescent 

immunoassay for the quantitative determination of cardiac troponin I (cTnl) levels in human 

serum and plasma using the Access 2 Immunoassay System to aid in the diagnosis of myocardial 

infarction. 

Cardiac troponin I determination aids in the risk stratification of patient with unstable angina or 

non-ST segment elevation acute coronary syndromes with respect to relative risk of mortality, 

myocardial infarction or increase probability of ischemic events requiring urgent 

revascularization procedures. 

Clinical Comments: 

1. Intended use: 

• Sponsor did not submit new data to support a risk stratification claim. Therefore FDA 

will review only the diagnostic claim. 

• Very broad claim: no intended use population indicated 
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o Upon review of lUs of other cleared devices, this is consistent 

2. Clinical studies: 

• Reference Interval Trial to determine 99* percentile of normal. Upper Reference Limit 

(URL): acceptable study design 

o The analysis determined the 99* percentile URL to be 0.02 ng/mL (95% CI: 

0.01-0.05 ng/mL) 

• Feasibility Study to determine cut-off values for diagnosis of MI to be validated in the 

pivotal trial: acceptable study design 

o The analysis determined that a cutoff of 0.03 mg/ml would yield 95% sensitivity; 

therefore an estimated cutoff of 0.03 ng/mL (95% CI: 0.02-0.04 ng/mL) is 

proposed for validation in the pivotal trial 

• Pivotal Trial for clinical performance: 

o Study population relative to intended use population (p 9-36 and 9-39) 

• The study evaluates "all comers" presenting to Emergency Depts (ED) 

with chest pain or equivalent ischemic symptoms suggestive of ACS 

• I assume the test will be used in other patient settings such as 

patients presenting to physician offices with ACS symptoms and 

patients in hospital for other reasons, i.e. post-op patients, who 

develop ACS symptoms. These types of patient settings are not 

evaluated in this clinical study. 

• There is no specific intended use population indicated in the lU 

statement 

o As indicated earlier, this is consistent with other cleared 

devices 

o Inclusion criteria (p 9-39) 

• Presentation to ED chest pain occurring "at rest" 

• What is the definition of "at rest"? 

• What about patients presenting with chest pain following 

exercise or other stressful situations? 

• Were any patients excluded based on this criterion? 

o Number of subjects by site and diagnosis (p 9-45) 

• I notice that 2 ofthe original sites (03, 05) have been left out 

• What is the reason for eliminating these sites from the analysis? 
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• 

o Performance estimates: Sensitivity, Specificity NPV and PPV (note.- my 

comments on performance criteria are based on the reported statistical analysis 

taken at face value. I have not seen the actual data and have not seen the 

biostatician 's comments on the validity ofthe analysis.) 

• I do note that a significant portion ofthe original 253 adjudicated MI 

patients are lost by the 6-9 hour time period. The study protocol calls for: 

A minimum of 3 blood draws within 24 hours of presentation is 
desirable (collected at presentation and at every standard-of-care 
follow-up draw). However, 2 blood draws are acceptable when 
immediate intervention is required per standard-of-care, and a 3rd 
draw could not be obtained without delaying treatment. (Restricting 
the study to only those subjects with >3 samples would lead to 
selection bias by eliminating the majority of Ml patients who receive 
timely reperfusion therapy per the American Heart Association's "Get 
With The Guidelines"recommendations.) 

• I recognize that some patients did not get subsequent draws due to 

diagnosis and treatment or discharge; however, there seems to be a 

significant deviation from the protocol as it appears that the majority 

ofthe patients did not get the "minimum of 3 blood draws" as per the 

study design. I believe it would be prudent to examine the data to 

determine how these patients were evaluated and treatment/discharge 

decisions were determined. 

• With that said, I will comment on the available statistical data as 

reported by the sponsor. 

• Performance estimates are reported using time intervals 

• after presentation to ED: baseline, 1-3 hours, 3-6 hours, 6-9 

hours 

• after symptom onset: < 8 hours and > 8 hours after symptom 

onset 

o Some clinicians may also want to see performance 

characteristics at < 12 hours and > 12 hours after 

symptom onset 

o The American College of Emergency physicians 

(ACEP) recommends serial froponin measurements if 

patient presents < 8 hours after symptom onset; a single 
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negative froponin measured > 8 hours (8-12 hours) after 

symptom onset may be used to rule out MI in the 

Emergency Dept in the context ofthe patient's clinical 

presentation and history. (Fesmire FM. Ann Emerg Med 

2006;48:270-301). 

o Keep in mind, patients' estimates of symptom timing 

may not be totally reliable. 

Cut ofifs: 0.02 ng/mL vs. 0.03 ng/mL 

• 0.02 ng/mL is the 99* percentile cut off; as per the "points to 

consider", a suitable cut off should be based on the 99* 

percentile of normal (URL) 

• The sponsor's analysis determined that a cutoff of 0.03 mg/ml 

would yield 95% sensitivity; therefore an estimated cutoff of 

0.03 ng/mL (95% CI: 0.02-0.04 ng/mL) is proposed for 

validation in the pivotal frial 

• What is the CV at each of these cut-offs: does the device achieve 

the required maximum 10% CV allowable at each of these cut

offs? 

• Why has the firm chosen the 0.03 ng/ml cut-off rather than the 

99* percentile cut-off, 0.02 ng/mL (which yields 98% 

sensitivity), as suggested in the point to consider? 

Sponsor should clarify: Were the performance estimates determined 

using both the serum and lithium heparin samples? I only see one set of 

data and no indication ifthe results are from the serum or plasma 

samples. They did perform mafrix comparison study but do we require 

clinical validation of both mafrices for froponin? 
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Sensitivity, Specificity NPV and PPV: time after presentation to ED 

Baseline 

Tnl 
cutoff f>) 

ng/mL 

0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
92.1 
87.4 
77.1 
65.B 
59.7 

n/N 

233/253 
221/253 
195/253 
166/253 
151/253 

95% Cl 
88.8-95.4 
83.3-91.4 
71.9-82.3 
59.8-71.5 
53.6-65.7 

Specificity 

% 

84.3 
89.3 
93.9 
95.6 
97.0 

n/N 

1412/1675 
1495/1675 
1572/1675 
1602/1675 
1625/1675 

95% Cl 

82.6-86.0 
87.8-90.7 
92.7-95.0 
94.7-96.6 
96.2-97.8 

0.10 
0.20 
0.30 
0.40 
0.50 

44.7 
30.8 
24.1 

20.2 
178 

113J^53 

78/253 
61/253 
51/253 
45/253 

38.5-50.8 
25.1 - 36.5 
18.8-29.4 
15.2-25.1 
13.1-22.5 

98.6 
99.4 
99.6 
99.6 
99.6 

1651/1675 
1665/1675 
1669/1675 
1669/1675 
1669/1675 

98.0-99.1 
99.0-99.8 
99.4 - 99.9 
99.4-99.9 
99.4-99.9 

1-3 Hours 

Tnl 
cutoff i>) 

ng/mL 

0.02 
G.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
98.4 
96.0 
89.5 
80.6 
74.2 

n/N 
122/124 
119/124 
111/124 
100/124 
92/124 

95% Cl 

96.2- 100.0 
92.5-99.4 
94.1-94.9 
73.7-87.6 
66.5-81.9 

Specificity 

% 

85.5 
89.4 
93.5 
95.8 
97.0 

n/N 

867/1014 
907/1014 
948/1014 
971/1014 
994/1014 

95% Cl 
83.3-87.7 
87.6-91.3 
92.0-95.0 
94.5-97.0 
96.0-98.1 

0.10 
0.20 
0.30 
G.40 
0.50 

54.0 
42.7 
33.1 
28.2 
25.0 

67/124 
53/124 
41/124 
35/124 
31/124 

45.3-62.8 
34.0-51.4 
24.8-41.3 
20.3-36.1 
17.4-32.6 

98.8 
gg.4 
99.5 
99.6 
99.7 

1002/1014 
1008/1014 
1009/1014 
1010/1014 
1011/1014 

98.2-99.5 
98.9-99.9 
99.1-99.9 
99.2- 100.0 
99.4- 100.0 
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3-6 Hours 

Tnl 
cutoff (&) 

ng/mL 
0.02 
D.D3 
0.04 
0.05 
0.06 

Sensitivity 

% 
98.1 
94.9 
87.3 
79.0 
72.0 

n/N 

154/157 
149/157 
137/157 
124/157 
113/157 

95% Cl 
95.9-100.0 
91.5-96.3 
82.0-92.5 
72.6-B5.4 
64.9-79.0 

Specificity 

% 

81.0 
86.7 
93.0 
95.0 
96.4 

n/N 
762^41 
816/041 
875/941 
894/941 
907/941 

95% Cl 
78.5-83.5 
84.5-88.9 
91.4-94.6 
93.6-96.4 
95.2-97.6 

0.10 
0.20 
0.30 
0.40 
0.50 

54.8 
41.4 
32.5 
29.3 
27.4 

86/157 
65/157 
51/157 
46/157 
43/157 

47.0-62.6 
33.7-49.1 
25.2-39.8 
22.2-36.4 
20.4-34.4 

98.3 
99.3 
99.6 
99.6 
99.6 

925/941 
934/941 
937/941 
937/941 
937/941 

97.5-99.1 
98.7-99.8 
99.2- 100.0 
98.2- 100.0 
99.2- 100.0 

6-S Hours 

Tnl 
cutof f^) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 

93.0 
90.7 
90.7 
86.0 
79 1 

n/N 
40/43 
39/43 
39/43 
37/43 
34/43 

95% Cl 

95.4- 100.0 
82.0-99.4 
92.0-99.4 
75.7-96.4 
66.9-91.2 

Specificity 

% 
76.4 
87.0 
93.1 
94.7 
95.9 

n/N 

188/246 
214/246 
229/246 
233/246 
236/246 

95% Cl 
71.1-81.7 
82.B-91.2 
89.9-96.3 
91.9-97.5 
93.5-98.4 

0.10 
0.20 
0.30 
0.40 
0.50 

74.4 
53 5 
44.2 
41.9 
34.9 

32/43 
23/43 
19/43 
18/43 
15/43 

61.4-87.5 
38.6-6B.4 
29.3-59,0 
27.1-56.6 
20.6-49.1 

98.4 
98.8 
98.8 
99.2 
99.2 

242/246 
243/246 
243/246 
244/246 
244/246 

96.8- 100.0 
97.4- 100.0 
97.4-100.0 
98.1 - 100.0 
98.1 - 100.0 
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Table below shows previous cleared devices with corresponding Se and 

Sp(K 110851 which was NSEM) 

Submission 
Number 

Kit 0851 

K080269 
(k030286) 

K082699 

k063243 

k062838 

K060875 
(k041811) 

kl00130 

Test Name 

Alere Cardio3 

Alere 
CardioProfilER 

Elecsys Roche Tnl 

bioMerieux 
VIDAS 

Ortho Vitrus 

Abbott AxSYM 

Mitsubishi 
PathFast 

Cut-off 
(ng/mL) 

0.022 

0.4 

0.3 

0.11 

0.12 

0.4 

0.03 

Tune 
(hours) 

0 
6 

0-6 
6-12 
12-24 

0-6 
6-12 
>12 

0-6 
4-12 

0-6 
6-12 
12-24 

0-6 
6-12 
12-24 

0-2 
2-6 

6-12 

Sensitivity 

73% 
83% 

65% 
72% 
93% 

81% 
85% 
91% 

70% 
97% 

70% 
iB9% 
90% 

60% 
78.6% 
?i.7% 

73.6% 
93.1% 
91.7%' 

Specificity 

96% 
95% 

100% 
97% 
95% 

98% 
99% 
96% 

96% 
96% 

96% 
94% 
94% 

97.4% 
96.1% 
98.3% 

92.7% 
93.1% 
91.6% 

For time c^erpresentation to ED sensitivity is comparable (and in some 

cases better, i.e. at baseline) to the previously cleared devices; however 

specificity is significantly sacrificed 

Cutoff 
0.02 ng/mL 

0.03 ng/mL 

Hours After Admission 
Baseline 
1-3 Hours 
3-6 Hours 
6-9 Hours 
Baseline 
1-3 Hours 
3-6 Hours 
6-9 Hours 

Sensitivity 
92% 
98% 
98% 
93% 
87% 
96% 
95% 
91% 

Specificity 
84% 
86% 
81% 
76% 
89% 
89% 
87% 
87% 
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NPV is good (allowing reasonable rule out in ER) but PPV is 

significantly lower leading to more people being held in ED 

unnecessarily (a significant percentage of people with positive results 

actually do not have disease) 

Results for ROC Cutoff (0.03 ng/mL) 

Time After 
Admission 

Baseline 
1-3 hours 
3-6 hours 
6-9 hours 

Positive Predictive Value f^) 

PPV (95% Cl) 
55.1 (50.2-60.0) 
52.7(46.1-59.2) 
544(48.5-60.3) 
54.9(434-66.5) 

n/N 
221/401 
119/226 
149/274 
39/71 

Negative Predictive Value (%) 

NPV(95%CI) 
97.9(97.2-98.6) 
99.5(99.0-99.9) 
99.0(984-99.7) 
98.2(964-99.9) 

n/N 
1495/1527 
907/912 
816/824 
214/218 

Results for URL (0.02 ng/mL) -

Time After 
Admission 

Baseline 
1-3 hours 
3-6 hours 
6-9 hours 

Positive Predictive Value (%) 

PPV (95% Cl) 
47.0(42.6-514) 
454(394-51.3) 
46.2(40.9-51.6) 
40.8(31.1-50.5) 

n/N 
233/496 
122/269 
154/333 
40/98 

Negative Predictive Value (%) 

NPV (95% Cl) 
98.6(98.0-99.2) 
99.8(99.5- 100.0) 
99.6(99.2-100.0) 
984(96.7-100.0) 

n/N 
1412/1432 
867/869 
762/765 
188/191 

Need to discuss this trade-off with Review team 

« High NPV limits the risk of inappropriately discharging a 

patient, i.e. with a high NPV the clinician can be reasonably 

certain that a patient with a negative test is not having MI; thus, 

the clinician is confident in ruling out diagnosis of MI 

• On the other hand, the lower PPV means that there is a 

significant number of patients who will unnecessarily be kept in 

hospital due to a positive test when they actually do not have MI 

• From a risk-benefit standpoint, with the use of troponin as an aid 

in the diagnosis in MI, a high NPV is of more importance than a 

high PPV (i.e. the clinical consequences of a false negative result 

are more severe than the consequences of a false positive result); 
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this device appears to achieve appropriate NPV at both cut 

points: 0.02 ng/mL and 0.03 ng/mL 

Sensitivity, Specificity NPV and PPV: time after symptom onset 

• Keep in mind that this time interval is more difficult to 

determine with certainty since patients' estimates of symptom 

onset are not always reliable 

• None-the-less, based on the reported statistical analysis, similar 

comments (as those made in regard to "time after presentation to 

ED") on sensitivity, specificity NPV and PPV can be made 

Cutoff 

0.02 ng/mL 

0.03 ng/mL 

Hours After 
Symptom Onset 

< 8 Hours 
> 8 Hours 
< 8 Hours 
> 8 Hours 

Sensitivity (95% Cl) 

96% (94-99) 
97% (94-99) 
92% (87-96) 
94% (91-98) 

Specificity (95% Cl) 

83% (81-86) 
82% (79-84) 
89% (87-91) 
87% (85-89) 

• Sensitivity is acceptable with loss of specify 

• I do not see NPV and PPV reported for this time interval 

• Method comparison study: not necessary as per points to consider 

o I have no specific comments 

• Matrix comparison: defer comments (analytical performance) 
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Date: June 15,2012 

From: Chava Zibman, PhD (Mathematical Statistician) 

DBS/OSB/CDRH 

Subject: Statistical Review for K121214, Access Tnl on the Access 2 Immunoassay 

System, by Beckman Coulter 

To: Paula Caposino 

DCTD/OIVD/CDRH 

Background 
This is a statistical review of^l212_14 rega-ding the Access Tnl assay (for Troponin) by , - (Deleted; 
Beckman Coulter. Pre-IDE 1100255 was first submitted for the pivotal study of this assay 
in March 2010. No IDE was submitted. A major concem regarding this device is that its 
performance changes according to the temperature ofthe room in which the assay in 
analyzed. This review is concemed with the pivotal study, the sample matrix comparison, 
and the thermal sensitivity (impact on low dose) concordance study. 

Indications for use 

The Access AccuTnl assay is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (cTnl) levels in human serum and 
plasma using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial 
infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with unstable 
angina or non-ST segment elevation acute coronary syndromes with respect to relative risk 
of mortality, myocardial infarction, or increased probability of ischemic events requiring 
urgent revascularization procedures. 

The Access AccuTnl Calibrators are intended to calibrate the Access AccuTnl assay for 
the quantitative determination of cardiac troponin I (cTnl) levels in human serum and 
plasma using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial 
infarction. Cardiac troponin I determination aids in the risk stratification of patients with 
unstable angina or non-ST segment elevation acute coronary syndromes with respect to 
relative risk of mortality, myocardial infarction, or increased probability of ischemic events 
requiring urgent revascularization procedures. 

The Access 2 system is an in vitro diagnostic device used for the quantitative, semi
quantitative, or qualitative determination of various analyte concentrations found in human 
body fluids. 
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Pivotal Study 

Study Objectives 

• To evaluate the AccuTnl assay as an aid in the diagnosis of myocardial infarction (MI) in 
patients presenting to the Emergency Department (ED) with chest pain or equivalent 
ischemic symptoms suggestive of Acute Coronary Syndromes (ACS) (intended use 
population, "allcomers"). 
• To assess the 99th percentile Upper Reference Limit (URL) 
• To validate the pre-specified cutoff from the Feasibility Trial 
• To calculate diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non-
MI correctly diagnosed) over time from serial blood draws. Positive and negative 
predictive values will also be reported. 

Note: The protocol for this study does not appear to offer any pre-specified primary 
endpoints, study hypotheses, or success criteria. 

It is important to pre-specijy endpoints and a statistical hypothesis before a study is 
conducted. Ifthe investigators in a study, do not pre-specijy the hypothesis before the 
study, there is the risk that any endpoints analyzed in the final analysis were chosen jrom a 
large pool of possible endpoints. This leads to the possibility that the investigator chose 
the most desirable results out of several possibilities and that the strength of those results 
occurred by chance. 

The efficacy analysis was performed using plasma samples. A matrix comparison study 
was performed to compare plasma and serum measurements. 

Study Design 

Fourteen sites were included. The sponsor sought a geographically diverse group of 
primary care hospital-associated emergency departments (EDs) to participate in the study. 

The study evaluated all adult patients presenting to the ED with chest pain or equivalent 
ischemic symptoms suggestive of ACS. 1,929 consecutive subjects were enrolled over the 
course of a year. Specimen testing was then performed at four extemal laboratories. 

The clinical endpoint was diagnosis of MI (based on the Universal Definition of 
Myocardial Infarction). The froponin assay used for diagnosis of patients at each site was 
a FDA-cleared Tnl assay which was the standard of care at each institution. 

Investigators blinded to the AccTnl assay results adjudicated each subject's diagnosis to 
determine who had actually experience an MI. 

The sponsor justified pooling across sites by asserting that all sites followed identical 
protocols, and all samples were tested using the same protocol. The sponsor found that 
efficacy was consistent across sites. 
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AccuTnl results were determined on the Access 2 Instrument in singlet using 3 lots of 
reagent. 

Statistical Analysis 

• To evaluate the clinical performance ofthe AccuTnl assay. 
Sensitivity (% MI correctly diagnosed) and Specificity (% Non-MI cortectly diagnosed) 
were determined for serial time intervals (up to nine hours)after symptom onset and after 
admission to the hospital. 95% Confidence Intervals were computed. The following 
potential cutoffs were 
evaluated: 

o The 99th percentile Upper Reference Limit (URL): 0.02 ng/mL 
o The cutoff derived from ROC curve analysis ofthe Feasibility Trial results: 0.03 
ng/mL (95% CI range 0.01 to 0.04 ng/mL) (Sensidvity 95.5% [84.5 - 99.4]) 
o Mild to moderate elevations of froponin: Cutoffs from 0.02 to 0.50 ng/mL 

• Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were 
also generated for serial time intervals. 95% Confidence Intervals were computed. 
• Positive predictive value (PPV) and negative predictive value (NPV) are also reported. 
• Statistical analyses were performed using SAS System software (version 9.2), with a p 
value less than 0.05 indicating statistical significance. All statistical comparisons were 
two-tailed, and performed using Fisher's Exact test for dichotomous variables, and t-test, 
ANOVA, or Wilcoxon test for continuous variables depending upon data disfribution and 
normality. 

Note: This review is concerned only with results based on the 0.03 ng/mL cutoff. 

Results of Pivotal Study 

The study included 1929 subjects on whom 4625 blood draws were taken. 253 subjects 
were determined by the adjudication committee to have had an MI. 

Data were first analyzed according to whether a draw occurred <8 hours or >8 hours after 
the onset of symptoms. 

There were 1158 unique subjects who had observations taken within 8 hours ofthe onset 
of symptoms. 165 of these had MI. Within these observations, the AUC was 0.96 with a 
95% CI of [0.95-0.97]. At the 0.03 ng/mL cutoff, sensitivity was estimated at 91.5% with 
a CI of [87.3, 95.8]. Specificity was estimated at 89.1% with a CI of [87.2, 91.1]. 

There were 1272 unique subjects who had observations taken at least 8 hours following the 
onset of symptoms. 159 of these had MI. Within these observations, the AUC was 0.96 
with a 95% CI of [0.94-0.98]. At the 0.03 ng/mL cutoff, sensitivity was estimated at 
94.3% with a CI of [90.7, 97.9]. Specificity was estimated at 86.8% with a CI of [84.8, 
88.8]. 
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Positive predictive value (PPV) and negative predictive value NPV) are provided in the 
table below: 

Results for ROC Cutoff (0.03 ng/mL) 

Time After 
Symptom 

Onset 
< 8 hours 
> B hours 

Positive Predictive Value (%) 

PPV (95% Cl) 
58.3(52.3-64.3) 
50.5(44.8-56.2) 

n/N 
151/259 
150/297 

Negative Predictive Value (%) 

NPV (95% Cl) 
98.4(97.6-99.3) 
99.1 (98.5-99.7) 

n/N 
885/899 
966/975 

Note: TTie sponsor correctly comments that PPV and NPV are dependent on prevalence of 
Ml. Populations with different rates of Ml will demonstrate different PP V and NP V 
values. 

Jtjuestion for sponsor:^ According to the sponsor, when a subject has more than one 
observation <8 or >8 hows following the onset of symptoms, only one observation is used 
in the analysis. How is it determined which observation is included?Ideally, all available 
observations should be included in the analysis wiih adjustments made to account for the 
correlation between repeat measurements made on individual subjects. See Emir et al's 
1998 paper in ̂ Xatisiics in Medicine^ "Analysis of repeated markers used to predict 
profession of cancer^'. 

The sponsor claims that no difTerence in efTtcacy AUCs were seen between sites and offers 
that a p value >0.19 was obtained. 

Question for sponsor: On page 60, you examine whether AUC varies by site. Please 
explain what observations were included in this analysis. That is, was it all samples? One 
sample per subject? You offer that you obtained a p-value of at least 0.19 but do not 
explain what hypothesis was tested Please provide this hypothesis. Without knowing 
what hypothesis was tested on what data, FDA cannot assess the validity of your finding. 

To further Justify pooling by site for the efficacy analysis, please provide FDA with a 
calculation ofthe proportion of subjects with MI by site, with 95% corfidence intervals. 
Please also provide estimates of sensitivity and specificity, by time from onset of symptoms, 
with 95% confidence intervals. Please perform the same analysis by time from hospital 
admission. 

FOI malted; Font: Times New 
Roman, 12 pt 

Foinwtled; Heading 3, Space 
Before: 0 pt. After: 0 pt, 
Hyphenate, Tabs: Not at 0* 

FonnBtled: Font: Times New 
Roman, 12 pt. Not Bold 

FuniMtted! Font: Times New 
Roman, 12 pt. Not Bold, Not Italic 

ForaiBtted: Font: Times New 
Roman, 12 pt. Not Bold 

Formatted: Font: Times New 
Roman, 12 pt. Not Bold, Italic 

Fw matted; Font: Times New 
Roman, 12 pt. Not Bold 

Data were also analyzed according to whether blood draws occun-ed at baseline, 1-3 hours, 
3-6 hours, or 6-9 hours following hospital admission. 

Questions for sponsor: When a subject has more than one observation in a given 
interval, were all observations included or only one? As far as I can tell, there were at 
least 60 cases in which a subject had more than one draw in a given interval If all were 
included, the sponsor should adjust the analysis to account for correlation between those 
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observations. If only one was included, the sponsor should explain how that observation 
was selected. 

According to the line data, all 1929 subjects have draws at time zero. There are 21 
additional draws occurring between 0.1 and 0.9 hours after baseline. Are these 21 draws 
not included in the analyses? Are the 70 draws that occurred exactly 3 hours after 
baseline considered to be in the 1-3 or 3-6 bin? Similarly are the 38 draws that occurred 
at exactly 6 hours in the 3-6 hour bin or the 6-9 hour bin? There are another 70 draws 
taken more than 9 hours after baseline. Are these excluded jrom analyses? 

Not all subjects had blood draws taken in all intervals. As per standard of care, subjects 
who were diagnosed (correctly or not) as having or not having an MI did not have fiirther 
measurements taken. Some subjects had intervals without observations followed by 
intervals in which observations were obtained. For instance 82 subjects only had 
observations at baseline and at 6-9 hours. By my estimate, over 30% ofthe subjects had 
intervals with no values in between intervals with missing values. 

Question for sponsor: There is substantial variation in the number of subjects tested at 
each time interval Please explain how the population of subjects evaluated at each time 
interval is representative ofthe intended use population at that time interval Please also 
examine how many subjects are missing a value in between observations (for example, 
have observations at baseline and 6-9 hours only) and explain why these missing values 
occurred. 

Efficacy results, by time since hospital admission are illustrated in the tables below. 

Area Under the Curve, by time since admission 

Hours after admission 
Baseline 
1-3 hours 
3-6 hours 
6-9 hours 

AUC (95% CI) 
0.94 (0.92, 0.95) 
0.97 (0.96, 0.98) 
0.96 (0.95, 0.98) 
0.94 (0.89, 0.99) 

Sensitivity and Specificity with the 0.3 ng/mL cutoff, by time since admission 

Hours 
after 
admission 
Baseline 
1-3 hours 
3-6 hours 
6-9 hours 

Sensitivity 
% 

87.4 
96.0 
94.9 
90.7 

n/N 

221/253 
119/124 
149/197 
39/43 

95% CI 

83.3-91.4 
92.5-99.4 
91.5-98.3 
82.0-99.4 

Specificity 
% 

89.3 
89.4 
86.7 
87.0 

n/N 

1495/1675 
907/1014 
816/941 
214/246 

95% CI 

87.8-90.7 
87.6-91.3 
84.5-88.9 
82.8-91.2 
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Note: Particularly for smaller samples and for estimates of proportions close to I, the 
Wald confidence intervals offer less accurate morefavorcd>le results than exact corfidence 
intervals. For example, the 95% Clfor sensitivity at 6-9 hours is [77.9-97.4J using the 
exact method This is noticeably lower than the [82.0-99.4J calculated by the sponsor 
using Wald Vie sponsor should repeat their analysis using exact confidence intervals for 
all confidence intervals regarding proportions. 

Results for ROC Cutoff (0.03 ng/mL) 

Time After 
; Admission 

Baseline 
1-3 hours 
3-6 hours 
6-9 hours 

PosMve Predictive Value (%) 

PPV (95% Cl) 
55.1 (50.2-6G.Q) 
52.7(46.1-59.2) 
54.4(48.5-60.3) 
54.9(43.4-66.5) 

n/N 
221/401 
119/226 
149/274 
39^1 

Negative Predictive Value (%) 

NPV (95% Cl) 
97.9(97.2-98.6) 
99.5(99.0-99.9) 
99.0(98.4-99.7) 
98.2(96.4-99.9) 

n/N 
1495/1527 
907/912 
816/824 
214/218 

Sample Matrix Comparison 
I reviewed section 8.10 ofthe submission and its associated data. In this study, samples 
were taken from 103 subjects. Samples were measured in replicate using both serum and 
lithium heparin plasma at temperatures of 18, 23, and 28 degrees Celsius. Thus there were 
103*2*2*3=1236 measurements taken. Troponin values in this range spanned from 0.006 
to 77.961 

The sponsor took the averages for each pair of replicates and performed a Passing-Bablok 
regression comparing the matrices at each temperature. Passing-Bablok is a form of 
regression that unlike ordinary least squares regression, accounts for the presence of 
measurement en*or in measurements made by each matrix. , 

The sponsor obtained the following results for the intercepts. 1 was able to replicate this 
analysis. 

Deleted: Tlw snalyiis ben ntumes «n 
couil TTwrnTit of mcuuroQcal ora* 
within each matriii. 

Table 62: LitI 

Temperature 

18'C 
23"C 
281: 

lium Heparin Plasma vs. Serum Comparison 
Dose Range 

Cne/mL) 
Low 
0.006 
0.007 
0.006 

HlRh 
77.961 
71.841 
66.761 

Slope 

1.03 
1.02 
1.04 

95% a 

Lower 
1.02 
0.99 
1.01 

Upper 
1.06 
1.04 
1.06 

r-valuc 

0.99 
0.99 
0.99 

n 

103 
103 
103 

The sponsor did not ofTer intercepts, but I obtained an intercept of 0.00 (9S% Cl I-O.Ol, 
0.00]) for the comparison at all three temperatures. 

Using only the first ofthe two replicates for each measurement 1 obtain: 

Temperature | Pose Range | Slope 95% CI N Inter 95% CI 
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18° 
23° 
28° 

(ne/mD 
Low 
0.006 
0.007 
0.007 

High 
79.956 
71.906 
65.543 

1.04 
1.01 
1.04 

Lower 
1.02 
0.99 
1.01 

Upper 
1.06 
1.05 
1.06 

103 
103 
103 

-cept 

0.00 
0.00 
0.00 

Lower 
-0.01 
-0.01 
-0.01 

Upper 
0.00 
0.00 
0.00 

Using only the second ofthe two replicates for each measurement. 1 obtain: 

Temperature Dose Range 
(ng/mL) 

Low High 

Slope 95% CI 

Lower UpE 
er 

N Inter 
-cept 

95% CI 

Lower Upper 

18° 0.006 75.966 1.03 1.01 1.06 103 0.00 -0.01 0.00 
23c 0.007 71.776 1.02 1.00 1.05 103 0.00 0.00 0.00 
28° 0.005 67.979 1.04 1.02 1.05 103 0.00 -0.01 0.00 

Figures depicting the relationships between measurements taken using each matrix at each 
temperature are below in the sponsor's figures 8, 9, and 10. 

Scatter Plot with Passing & Bablok Fit 
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Figure 8: Passing-Bablok Plot, 18°C; LithiumHeparin Plasma vs. Serum, 
concentrations in ng/mL 
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Scatter Plot wl tn Passing & Bablok Fit 

80 

70 

60 • 

1 50 

?40 

< 
30 

20 

10 

0 • 

y y 
/ 

y 
^ , 

__ . 

' " }^ 

X 

r. 

- . 

: ' • • " . ^ 

vy 
/ ' 

-Passing's BabloK.d) 
ru 

.(.OOO + 1.02«) • • 

•20 40- • .60 
A v g U H s p 

Figure 9: Passing-Bablok Plot, 23°C, Lithium Heparin Plasma vs. Serum, 
concentrations in ng/mL 
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Figure 10: Passing-Bablok Plot, 28°C, Lithium Heparin Plasma vs. Serum, 
concentrations in ng/m L 

Question for sponsor: Please explain how the samples used in the matrix comparison 
study were chosen out ofthe general study population. 

Note to OIVD: ,lt_may be worthwhile to observe the matrix comparison in specific ranges^ 
particularly near the cutoff value. If OIVD is concerned with the difference between 
results obtained using ordinary least squares regression versus Passinz-Bablok. we should 
ask the sponsor to explain what features ofthe data led them to choose Passins-Bablok as 

Deleted: My exploratory analysis 
suggests lhal Ihe regression results do not 
change noticeably when higher troponin 
levels are removed from analysis, but il 
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opposed to. for example. Demins resression. We should also ask them how (as seen in 
each matrix comparison study) imprecision differs between the two matrices. 

Thermal Sensitivity—Impact on Low Dose Concordance/Agreement 

ITiis study is presented in section 8.13 of the submission. I also reviewed the line data. 

In this study, 220 lithium plasma samples near the cutoff were tested using two reagent 
pack lots (one per subject). Half the samples were tested in duplicate at room temperatures 
of 18,22, and 26 degrees Celsius. The remaining samples were tested, also in duplicate, at 
20, 24, and 28 degrees. There would therefore be 660 observations if there were no 
missing values, but 28 values at 22 degrees are missing. Analysis was performed after 
averaging the duplicate measurements together. 

According to the sponsor: 
A McNemar analysis was performed to determine whether the number of 
mismatched comparisons was due to random scatter or a systematic difference. 
For this analysis, a p-value >0.05 represents random variability (non-significant). 
If p was <0.05 (significant), concordance was evaluated. In addition, bias between 
low and high temperature was computed using a log-log regression fit. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the McNemar p-value must be 
non-significant (>0.05). Ifthe p-value is significant, concordance must be >90%. 
Bias at the cutoffs must be <0.0084 (SD specification). 

Comments to sponsor: A p-value above 0.05 does not prove that there is no meaningful 
bias. A more appropriate acceptance criteria would require that the study prove that the 
level of disagreement between measures taken at different temperatures be statistically 
significantly below a pre-specified clinically acceptable level Confidence intervals 
(accounting for repeated measures on individual subjects) should be provided for all 
measures of agreement. 

The sponsor found that, in all comparisons of measurements taken on the same sample at 
different temperatures (averaging die duplicates taken for each measurement), there was 
agreement in 91% ofthe cases in terms of whether the values fell >0.03 or <0.03 ng/mL. 

Of 604 comparisons, both values were at or below the cutoff in 274 cases. Both were 
above the cutoff in 275 cases. In two cases, the value was above the cutoff when measured 
at the lower temperature but at or below the cutoff at the high temperature. In 53 cases, the 
measurement was at or below the cutoff when measured at the lower temperature but 
above the cutoff at the high temperature. 

I performed further analysis using Passing-Bablok regression. The estimates ofthe 
intercepts in these regression was always 0, but, for example, the slope in the comparison 
between measurements taken at 20 and 28 degrees was 1.46 with a 95% confidence 
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interval of (1.36, 1.54). Higher temperatures consistently yielded higher troponin 
measurements. 

The proportion of observations above 0.03 varies by temperature as follows (recall that 
samples were tested at 18,22, and 26 degrees or at 20,24, and 28 degrees). As previously 
observed, in the case of nearly all discrepancies, a sample was negative at the lower 
temperature and positive at the higher temperature. 

temp 
% above cutoff 

18 Celsius 
46.4(51/110) 

22 Celsius 
47.6 (39/82) 

26 Celsius 
55.5(61/110) 

temp 
% above cutoff 

20 Celsius 
42.7(47/110) 

24 Celsius 
48.1(53/1101 

28 Celsius 
57.3(63/1101 

I do not believe that the assay demonstrates concordance across temperatures. 

Ifyou have any questions about this review, please contact me at (301) 796-5325 or at 

chava.zibman(a),fda.hhs.gov. 

Camment [a l ] : Did you try using 
Flsher-Freeman-Halton 
(generalization of Fisher's Exact 
Test to more than 2 categories) 
to test for significance? If the 
results are significantly different 
across temperatures, then this 
bolsters the case that 
temperature matters. It would 
help if the fractions used to 
obtain these percentages were 
presented in these tables. 
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Caposino, Paula 

From: Zibman, Chava 
Isent: Tuesday, June 19, 2012 4:22 PM 
To: Caposino, Paula 
Subject: RE: Regression of the thermal concordance data 

all using Passing-Bablok 

18 vs 22 slope: 1.16 (95% Confidence interval [1.11,1.22]) intercept: 0.00 [0.00,0.00] 
18 vs 26 slope 1.33[1.26, 1.40] intercept: 0.00 [-0.01, 0.00] 
22 vs 26 slope 1.17 [1.12,1.22] intercept: 0.00 [-0.01, 0.00] 
20 vs 24 slope 1.24[1.20, 1.28] intercept: 0.00 [0.00, 0.00] 
20 vs 28 slope 1.46 [1.37,1.54] intercept: 0.00 [-0.01, 0.00] 
24 vs 28 slope 1.17 [1.13,1.21] intercept: 0.00 [0.00, 0.00] 

From: Caposino, Paula 
Sent: Tuesday, June 19, 2012 3:08 PM 
To: Zibman, Chava 
Subject: Regression of the thermal concordance data 

Dear Chava, 
Do you have the other slopes for these comparisons? It may make our case stronger to include all ofthe 

analysis? 

We performed further analysis using Passing-Bablok regression. The estimates ofthe intercepts in these 
regression was always 0, but, for example, the slope in the comparison between measurements taken 
at 20 and 28 degrees was 1.46 with a 95% confidence interval of (1.36, 1.54). Based on this analysis 
and the analysis provided in the table above in laii, we have serious concems that higher 
temperatures consistently yielded higher troponin measurements. Therefore, we do not believe that 
the data provided demonstrates concordance across temperatures. 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIVD, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301)796-6160 
Fax. (301)847-8513 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED. 
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTL\L, AND PROTECTED 

' FROM DISCLOSURE BY LAW. Ifyou are not the addressee, or a person authorized to deliver the document to 
the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action based 
on the content of this communication is not authorized. Ifyou have received this document in error, 
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immediately notify the sender by e-mail or phone. 
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Caposino, Paula 

From: Zibman, Chava 

Sent: Monday, June 18, 2012 4:01 PM 

To: Caposino, Paula 

Subject: final draft Statistical Review for K121214, Access Tnl on the Access 2 Immunoassay System, 
by Beckman Coulter 

Attachments: CZ_review_K121214 FINAL.doc 

Attached is my final draft. 

I still maintain that Passing-Bablok is appropriate for the matrix comparison study, and Arkendra, my acting 
team leader, agrees. That said, if you are concerned, you should ask the sponsor how the data meet the 
assumptions that Passing-Bablok regression calls for. The precisions using serum and lithium heparin look 
comparable in the study I looked at, but it may be worth looking at the precisions as measured in the other 
matrix comparison study in order to get a better sense of what form of regression is called for. 

Chava 

6/20/2012 
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Caposino, Paula 

From: Zibman, Chava 

Sent: Monday, June 18, 2012 10:40 AM 

To: Caposino, Paula 

Subject: RE: matrix comparison results 

yes 

From: Caposino, Paula 
Sent: Monday, June 18, 2012 10:39 AM 
To: Zibman, Chava 
Subject: RE: matrix comparison results 

for singlicate too? 

From: Zibman, Chava 
Sent: Monday, June 18, 2012 10:39 AM 
To: Caposino, Paula 
Subject: RE: matrix .comparison results 

The intercepts are almost always estimated at zero with a 95% Cl of (-0.01, 0.00). I can add them to the tables. 

From: Caposino, Paula 
Sent: Monday, June 18, 2012 10:38 AM 
To: Zibman, Chava 
Subject: RE: matrix comparison results 

what about intercepts 

From: Zibman, Chava 
Sent: Monday, June 18, 2012 10:37 AM 
To: Caposino, Paula 
Subject: matrix comparison results 

The results don't change much according to whether one or both replicates are used. I added these analyses to 
my review draft. 

Averaging the two replicates: 

Table 62: Lithium Heparin Plasma vs. SeiiunComparison 

Temperature 

i8°e 
23°G 
28^^ 

Dose Range 
(na/mL) 

Low 
0.006 
0.007 
0.006 

High 
77.961 
71.841 
66;76ll 

Slope 

1.05X 
t^Z 
1.04 

95%c;i 

jLbwcr'; 
^1:02^-;. 
0.99; 

_ XQisj; 

Upper 
- mo6'' . 

1;04 
1.06 

r-valuc 

0.99 
0.99 
0.99 

ri 

losr 
103 
103 

6/20/2012 
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Using only the first ofthe two replicates for each measurement, I obtain: 

Page 2 of 2 

Temperature 

18° 
23° 
28° 

Dose Range 
(ng/mL) 

Low 
0.006 
0.007 
0.007 

High 
79.956 
71.906 
65.543 

Slope 

1.04 
1.01 
1.04 

95% CI 

Lower 
1.02 
0.99 
LOI 

Upper 
1.06 
1.05 
1.06 

N 

103 
103 
103 

Using only the second of the two replicates for each measurement, 1 obtain: 

Temperature 

18° 
23° 
28° 

Dose Range 
(ng/mL) 

Low 
0.006 
0.007 
0.005 

High 
75.966 
71.776 
67.979 

Slope 

1.03 
1.02 
1.04 

95% CI 

Lower 
1.01 
1.00 
L02 

Upper 
1.06 
1.05 
1.05 

N 

103 
103 
103 

6/20/2012 
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Caposino, Paula 

From: Callaghan, Jim 

Sent: Friday, June 15, 2012 10:09 AM 

To: Caposino, Paula 

Subject: RE: [CTS ALERT] Consult CON 129426 is coming due [June 15, 2012] 

Attachments: New software and hardware review issues. 

Paula 

I am closing this out. I looked at the open software review issues of lUO version verses IVD 3.3 release version 
and unresolved anomalies this is what I came up with. 

Additional work items were created for issues identified during 
verification and validation testing. These work items were corrected, 
verified and closed in software release 3.3 or deferred to a future release. 
Work items generated during formal testing were closed with code 
correction, closed with no code change or deferred to a fixture release and 
listed in the unresolved anomalies list. The additional work items are 
described in the Access 2 3.3 Software Testing and Software Validation 
Summary. 

They have completed testing based on the lUO build to the IVD build and completed verification of work items 
to close out release version of 3.3. I looked at the remaining anomalies and concur with their assessment that 
they do not impact safety and effectiveness. The other issues we discussed and you put together in email 
attached, for details on algorithms, tested instruments.... Still are at issue. 

Jim 

From: CDRH Center Tracking System [mailto:cdrhcts@cdrh.fda.gov] 
Sent: Friday, June 15, 2012 6:16 AM 
To: Callaghan, Jim 
Subject: [CTS ALERT] Consult CON129426 is coming due [June 15, 2012] 

June 15, 2012 This consult is conning due [June 15, 2012] in the Center Tracking System 
(CTS) : 

Consult Number CON 129426 

Consult Type Instrumentation 

Parent Document 
# 

Kl21214 

Requestor Paula Velasco Caposino 

Requestor Home CDRH\OIVD\DCTD\CTXB 

Consult Home CDRH\OIVD\DCTD\CHTB 

6/20/2012 
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Consultant James Callaghan 

Due Date June 15, 2012 

You may visit the Center Tracking System (CTS) at: http://webapps.cdrh.fda.gov/division-
tracking for more information. 

Please contact Paula Velasco Caposino [PW] at paula.caposino@fda.hhs.gov or 301-796-
6160 ifyou have any questions or comments. 

This is an automated e-mail. Please do not reply to this message. 

6/20/2012 
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C a p o s i n o , Pau la 

^ ^ r o m : 
^ B s e n t : 
^ T o : 

Subject: 

Follow Up Flag: 
Due By: 
Flag Status: 

Attachments: 

Caposino, Paula 
Tuesday, June 05, 2012 7:02 PM 
Callaghan, Jim 
New software and hardware review issues. 

Follow up 
Wednesday, June 06, 2012 4:00 PM 
Red 

Document2.doc 

Document2.doc (25 
KB) 

Please see my revised software and hardware issues based on my understanding of todays meeting for your files. 

Thanks for your help with this. 
Paula 
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Software and Hardware Issues: 

X. Algorithm: You have not provided detailed infonnation about the algorithm. 
Therefore, please provide more infonnation about your algorithm. Please describe 
the algorithm, how it works and please discuss how the algorithm was developed. 

X. Dxl Intmment: Thepurposeof Appendix 5 is described as *1his document contains 
generalized requirements for thennal monitoring on both Access 2 and Dxl." 
Appendix 10 also discuses software requirements for the Dxl instrument Meanwhile 
Appendix 13 page S states "since this implementation was done on Dxl originally and 
fully verified before being merged to Access 2, only performing regression unit 
tests." On page 8 of Appendix 13 you state "run regression tests on merged code 
from Dxl". Appendix 14, page 33 also lists "Merge calibration and result 
temperature calculation from Dxl." On page 94 of appendix 14 you list "merged from 
Dxl: Load new APF thermal data" On page 103 of appendix 14 you list "merge AP 
XML schema definition (XSD) file from Dx] branch." On page 120 of appendix 14 
you list "merge thermal correction database updates from Dxl to Access 2 XP." 

a. All software verification and validation activities need to be fully performed on 
the Access 2 instrument in order to market this instrument with this software. 

b. In the current submission, we have only reviewed the testing for the Access 
AccuTnl on the Access 2 Inmiunoassay System. 

X. Additional software: Appendix 1, 8,9 and 10 discuss the NexStep configuration. 
This is described as a "configuration of Access instruments that allovra the laboratory 
to network several Access instruments together to manage the instrument data, both 
results, supplies and setup infonnation from one PC." Please be advised that in the 
current submission we have only reviewed the testing for the Access AccuTnl on the 
Access 2 Immunoassay Systems using Access 2 3.3 software. 

X. Testing on other assays: In the description of your software testing (page 6-27 to 6:-
28), you state "This testing verifies the cEqiability ofthe Access 2 system software 
version 3.3 to: apply an algorithm to adjust the dose result for thermally sensitive 
assays and the capability to run a "LP* Command introduced in specific assay protocol 
files." On page 6-23 you descn'be testing as "verifies that the thermal algoritlun 
implementation has not impacted other assay types. Perform test case TSTI-
(quantitative results)." On page 6-26, you describe testing as "verifies the input and 
output of quantitative, semi quantitative and qualitative assays for both thermal and 
non-thermal controlled assays." On pages 6-32 to 6-34 you provide a description of 
testing using a selected mix of assays. You state "the cumulative implementation of 
software features in Access 2 3.3 software did not impact the ability ofthe system to 
generate precise and accurate assay results." Appendix 22 provides results from 
testing usmg QC material on a group of assays. In the cunent submission, we have 
only reviewed the testing for the Access AccuTnl on the Access 2 Immunoassay^ 
Systems. We have not reviewed the data provided to validate the performance of any 
other assay. However, be advised that we do not concur with only testing QC 
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samples, or only testing a select group of assays. You will need to robustly validate 
the performance of all assays with the new software.' | 

X. lUO and IVD builds. On page 9 of Appendix 15 you state that selected Access 2 tesl 
procedures will be verified on the IVD version. The IVD version contains changes to 
update Help and language string files. The IVD systems software CD also has the 
ability to auto detect the operating system on which the software is being installed 
and automatically installs the correct package for the targeted operating system. We 
do not agree with this approach. Please verify and validate the exact IVD software 
version that you intend to market. Ifyou used tiie lUD software version in any ofthe 
clinical studies (reference interval trial, pivotal efficacy trial and matrix comparison 
trial), please justify why you believe validating the lUD software version also 
validates the clinical performance ofthe IVD software. 

X. Hardware: On page 7-2 you state "The case temperature sensor (thermistor) is the 
critical hardware component used to detect small changes in temperature, and has an 
accuracy specification of ± 0.2°C. This specification of ± 0.2*'C was 100% verified 
by the supplier. Manufacturing release procedures for new instruments ensure that 
verified thermistors are installed." You will need to ensure that all instruments 
running this assay have the verified thermistors installed. 

For the file but not for Beckman: 

Comment [p i ] : Add thii u file but 
not to Bcckmm. 
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Caposino, Paula 

»From: Wieneke, Jacqueline 

Sent: Friday, June 15, 2012 4:13 PM 
To: Caposino, Paula 
Subject: RE: k121214 Beckman Tnl (Medical consult - JAW) 
Attachments: 51 OK Beckman cTnl Med consult JAW (final) June 15, 2012.doc 

Hi Paula, please find attached my clinical comments. I think it will be helpful when we have a chance to see the statistical 
comments and if necessary, I can revise or add to it. 
If you have any questions or need me to clarify anything please just let me know. This is the first troponin 51 OK I have 
worked on so I may not pick up on all of the issues. 

Thanks! Jackie 

jlOK Beckman cTnl 
Med consult... 

Jacqueline Wienebe, MD 
Medical Officer, Pathologist, Office of In-Vltro Diagnostics 
ph:301-796-6174 
jacqueline.wienebe@fda.hhs.gou 

FDA, White Oab Campus 
10903 New Hampshire Ave. 

.Bldg66, RmS661 
' Silver Spring, MD 20993 

This email message contains privileged and confidential information intended only for the use ofthe individual (s) or entity named above. Ifyou are 
not the intended recipient, you are hereby notified that any use, dissemination, distribution, or copying of this message or its content is strictly 
prohibited. Ifyou have received this message in error, please notify sender immediately and destroy the message without making a copy. Thank you. 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Wednesday, June 06, 2012 9:44 AM 

To: Caposino, Paula 

Cc: Chuck Willand; Scott T Cundy; Valynda Machen; Kurtis R Bray 

Subject: RE: K121214 request for clinical data analysis clarification 

Hello Dr. Caposino 

The samples for the Matrix Comparison study are included on the clinical trial'data diskette. Those samples used 
for the study have both serum and plasma results. 107 samples were included in the Matrix Comparison study. 

Please let me know ifyou need additional information to identify these samples. 

Thanks 
Cindy 

"Caposino, Paula" <Paula.Caposlno@fda.hhs.gov> 

06/05/2012 05:13 PM 

'Cindy McGuire' <cmcguire@beckman.com> 

cc Chuck Wiiiand <CWIIIand@beckman.com>, Scott T Cundy 

<STCundy@beckman.com>, Valynda Machen <vmachen@beckman.com> 

Subject RE: K121214 request for ciinical data analysis clarification 

Hi Cindy, 
Did you ever get me the raw data for the Matrix Comparison Study presented as part ofthe clinical trial (p. 9-96)? 
Thanks, 
Paula 

6/20/2012 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Monday, June 04, 2012 2:55 PM 

To: Caposino, Paula 

Cc: Chuck Wlland; Scott T Cundy; Valynda Machen 

Subject: RE: K121214 request for clinical data analysis clarification 

Attachments: K121214 Response to Clinical Data Analysis Questions - June 4 2012.pdf 

Hello Dr. Caposino, 

Attached is the response from BEC regarding the clinical data analysis information you requested. 

Please let me know ifyou have any questions. 

Regards, 

Cindy 

The server made the following annotations 

This message contains information that may be privileged or confidential and is the property of 
Beckman Coulter, Inc. It is intended only for the person to whom it is addressed. Ifyou are not the 
intended recipient, you are not authorized to read, print, retain, copy, disseminate, distribute or use this 
message or any part thereof. Ifyou receive this message in error, please notify the sender immediately 
and delete all copies of this message. 

6/20/2012 
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BECKMAN 
COUUER 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIVD, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301) 796-6160 
Fax. (301)847-8513 

RE: K121214 request for clinical data analysis clarification 

Dear Dr. Caposino, 

As requested, Beckman Coulter is providing the responses to your questions below: 

/. Adjudicator Panel Diagnosis: The adjudication panel diagnosed 253 Mis while the 
site diagnosed J 71 Mis (20 of which were adjudicated as non MI). Please provide the 
following: 

a. Did the adjudication panel review the same clinical information that the site panel 
reviewed? 

Beckman Coulter^s Response: 
Yes, the adjudication panel reviewed the same clinical information that the site 
panel reviewed. As shown in section 9.10.4.1 ofthe submission, the overall 
observed agreement between adjudicators and sites is very high (94% (151 + 1656 
/1929)). 

Adjudicator Panel 
Diagnosis 

Ml 
Non-MI 

She Diagnosis 

Ml 
151 (8%) 

20(1%) 
171 (9%) 

NonJlAI 
102 (5%) 

1656 (66%) 
1758 (91%) 

253 (13%) 
1676 (87%) 

1929 

This phenomenon - differences between site and adjudicated diagnoses - has 
previously been reported in the literature (more Mi's are diagnosed by 
adjudication panels than by sites). In fact, the adjudicators informed us during the 
training visits that they typically see -75% agreement between adjudicators and 
sites for pharmaceutical trials in which they have previously served as 
adjudicators. Some level of discrepant diagnoses was expected as the objective of 
a centralized adjudication panel is to ensure consistency across sites and reduce 
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the chance of bias as much as possible, whereas sites take physicians as they are 
without standardization through training. Because ofthe benefits of standardized 
central adjudication, and consistent with FDA recommendations, we used the 
adjudicated results in our primary endpoint analyses. 

Did they have any additional/differing information? 

Beckman Coulter's Response: 
No, there was no difference in the information they received. The Universal 
Definition of MI (Thygesen et al. Circulation 2007; 116:2634-2653) was supplied 
to both sites and adjudicators, but clinicians also use their own judgment in 
determining an MI diagnosis since the universal definition does not cover all 
scenarios and all patient medical histories. The adjudicators told us that they tend 
to be more conservative when in doubt (diagnosing MI more often) since the 
patient was not directly visible to them. 

b. Can you identify the sites at which the discordant diagnoses were found? 

Beckman Coulter's Response: 
Discordant diagnoses were observed at all sites. 

c. How many draws did these 102 patients provide? 

Beckman Coulter's Response: 
The 102 patients diagnosed as Non-MI by the sites and Ml by the adjudicators 
had an average of 2.5 draws each (256 total draws). The American College of 
Emergency Physicians (ACEP) guideline recommends that a single negative 
troponin measured >8 hours after symptom onset may be used to rule out Ml. 
Despite this standard practice, all efforts were made in this study to obtain 
multiple serial draws per patient prior to discharge. Inclusion of this group of 
patients (Non-MI with few draws) in the study is of vital importance in order to 
prevent subject selection bias since this group represents a majority ofthe 
intended use population in clinical practice (-90% of patients presenting with 
chest pain are non-MI, and the objective ofthe ED physician is to rapidly triage 
and rule out MI in order to discharge these patients and focus on higher-risk 
patients). 

2. Sensitivity and Specificity tables: While we understand that some patients diagnosed 
with MI may not have provided additional blood draws once they were diagnosed, we do 
not understand your sensitivity and specificity tables. Specifically, please provide the 
following information for the tables at the different blood draw time points (a-d) and for 
the tables at the different times since the onset of symptoms (e andf): 
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a. At baseline there are 1928 subjects listed (1675 + 253) instead of 1929. Please 
correct or clarify. 

Beckman Coulter's Response: 
One patient had insufficient volume to test for the baseline sample and therefore 
was not included in the dataset. 

b. At 1-3 hours, there are 124 MI patients and 1014 non MI patients. Please explain 
what happened to the missing 132 MI patients (253-124) and the missing 662 (1676-
1014) non MI patients. 
c. At 3-6 hours, there are 157 MI patients and 941 non MI patients. Please explain 
why there are more MI patients at 3-6 hours than at 1-3 hours? Please explain what 
happened to the missing 96 MI patients (253-157) and the missing 735 non MI patients 
(1676-941). 
d. At 6-9 hours, there are 43 MI patients and 246 non MI patients. Please explain 
what happened to the missing 210 MI patients (253-43) and to the missing 1430 non MI 
patients (1676-246). 

Beckman Coulter's Response (for b, c and d): 

There are not missing patients. The differences in the numbers are the result of 
the aspects ofthe trial design discussed below. 

General Comment Concerning Both Time from Admission and Time from 
Symptom Onset Data 
Please refer to the following paragraph from Section 9.10.4.9 ofthe submission: 

Note: N's do not add to the total number of subjects due to serial draws -
with samples from a single subject in multiple time intervals. If more than 
one draw was obtained for a particular subject within any specific time 
interval, the analysis included only one sample per subject per time 
interval. Thus, a single subject can appear in multiple time intervals but no 
more than once in each time interval. In addition, time from symptom 
onset was in some instances unavailable. 

The analysis included only one sample per subject per time interval in order to 
meet statistical assumptions of independence of observations, and to prevent 
preferential weighting of frequently sampled subjects over subjects with few 
samples. 

Response Concerning Time from Admission Data 
The current standard of care for the majority of Non-MI subjects is to obtain 1-2 
draws, per ED guidelines. The same is true for MI subjects (2 draws are 
common; current guidelines emphasize timely reperfusion therapy within 90 
minutes). In the "troponin era," prolonged serial blood samples are no longer 
collected as done 15 years ago as this would potentially harm patients by 
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preventing immediate intervention and does not reflect the current management of 
patients. 

The clinical trial design discussed during pre-IDE discussions with FDA noted: 
A minimum of 3 blood draws within 24 hours of presentation is desirable 
(collected at presentation and at every standard-of-care follow-up draw). 
However, 2 blood draws are acceptable when immediate intervention is 
required, per standard-of-care, and a 3rd draw could not be obtained 
without delaying treatment. (Restricting the study to only those subjects 
with >3 samples would lead to selection bias by eliminating the majority 
of MI patients who receive timely reperfusion therapy per the American 
Heart Association's "Get With The Guidelines" recommendations.) 

The Universal Definition of MI guidelines recommend a baseline draw and a 
second draw at 6-9 hours. Literature studies are now recommending an earlier 
draw prior to 6-9 hours in order to obtain an earlier MI diagnosis, but a consensus 
on timing has not yet been reached. In order to obtain a representative study 
population diagnosed and treated per current standard of care, some patient 
samples fell within the 1-3 hour window, some within the 3-6 hour window, and 
some within both windows. BEC's troponin 1 results are nearly identical for these 
time frames. These time frames could have been combined in the analysis, but we 
felt it was important to present data in systematic, regular intervals over time as it 
shows that BEC's troponin I performance is excellent very early on, and it 
addresses all current methods of patient management. Sites obtained study 
samples at all standard of care draws, and results were analyzed per the 
predefined time windows specified in the study protocol. More frequent and 
earlier samples are obtained in the ED when the physician is concemed with the 
patient's medical history or the results ofthe first draw, and we included these 
draws in the study analysis. 

e. At less than 8 hours since symptom onset the total number of MI patients is 165 and 
the non MI patients is 993. Where are the missing 88 MI patients (253-165) and the 
missing 683 patients (1676-993)? 

Beckman Coulter's Response: 
These patients presented to the ED >8 hours after symptom onset. Therefore, all 
study samples for these patients are >8 hours after symptom onset. 

The comments above for (b) (c) and (d) also apply here. 
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/ At more than 8 hours after symptom onset, there are 159 MI patients and 1113 non 
MI patients. Where are the missing 94 MI patients (253-159)? Where are the missing 
563 non MI patients (1676-1113)? 

Beckman Coulter's Response: 
Many of these patients presented to the ED <8 hours after symptom onset, and 
were sampled, treated or discharged before >8 hours had elapsed. 

The comments above for (b) (c) and (d) also apply here. 

Please contact me ifyou have any questions regarding the information in this response. I 
can be reached directly at 952-368-1142 or at my email address. 

Regards, 

Cindy McGuire 
Senior Regulatory Specialist 
Beckman Coulter 
Chaska, MN 55318 
cmcguire@beckman.com 

Beckman Coulter, Inc. Telephone: (952) 448-4848 
1000 Lake Hazeltine Drive www.beckmancoulter.com 
Chaska, MN 55318-1084 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Monday, June 04, 2012 11:09 AM 

To: Caposino, Paula 

Cc: Chuck Willand; Scott T Cundy; Valynda Machen 

Subject: RE: K121214 request for protocol clarification - part 2 - clinical analysis questions 

Hello Dr. Caposino 

Beckman Coulter will have the response to you by 3pm Eastern time, if not earlier, today. 

Once again, I apologize for the delay. 

Cindy 

"Caposino, Paula" <Paula.Caposlno@fda.hhs.gov> j o 
'Cindy McGuire' <cmcguire@beckman.com> 

06/04/2012 08:19 AM 
cc Scott T Cundy <STCundy@beckman.com>, Chuck Willand 

<CWilland@beckman.com>, Valynda Machen <vmachen@beckman.com> 

Subject RE: K121214 request for protocol clarification - part 2 

Dear Cindy, 
Thanks for the email. When can I expect your response? 
Paula 

From: Cindy McGuire [mailto:cmcguire@beckman.com] 
Sent: Friday, June 01, 2012 5:34 PM 
To: Caposino, Paula 
Cc: Scott T Cundy; Chuck Willand; Valynda Machen 
Subject: RE: K121214 request for protocol clarification - part 2 

Hello Dr. Caposino, 

I am contacting you to let you know that you can expect Beckman Coulter's response to your clinical analysis 
questions on Monday, June 4, 2012. We need some more time to get additional input from our clinical group to 
finalize our response. 

I apologize that we did not meet you request date of today, June 1, 2012. 

Regards, 
Cindy 

"Caposino, Paula" <Paula.Caposlno@fda.hlis.gov> 
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05/31/2012 12:34 PM To „ Cindy McGuire' <cmcguire@beckman.com> 

Subject RE: K121214 request for protocol clarification - part 2 

Thank you so much. 

Paula 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Friday, June 01, 2012 10:37 AM 

To: Caposino, Paula 

Cc: Scott T Cundy; Chuck Willand; Valynda Machen 

Subject: RE: K121214 request for raw data - interference and cross-reactivity studies 

Attachments: K121214 data request June 1 2012.pdf; IF Sub and Cross Reactants Raw Data.xis 

Hello Dr, Caposino 

Attached is the response from BEC for the raw data for the interference studies and the cross reactivity studies 
information you requested. 

Please let me know ifyou have any questions. 

I also wanted to confirm that you received the diskettes with the clinical data. 

Thanks, 
Cindy 

The server made the following aimotations 

This message contains information that may be privileged or confidential and is the property of 
Beckman Coulter, Inc. It is intended only for the person to whom it is addressed. Ifyou are not the 
intended recipient, you are not authorized to read, print, retain, copy, disseminate, distribute or use this 
message or any part thereof. Ifyou receive this message in error, please notify the sender immediately 
and delete all copies of this message. 
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BECKMAN 
COULTER 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIVD, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301) 796-6160 
Fax. (301)847-8513 

RE: K121214 request for raw data and protocol clarification 

Dear Dr. Caposino, 

As requested, Beckman Coulter is proving a response to your request below: 
Do you thinl< you can provide the raw data for the interference studies and the cross reactivity 
studies? 

Beckman Coulter's response: 
The raw data for the interference and analytical specificity studies (Study 8.8) and the 
cross-reactivity studies (Study 8.9) are attached to this e-mail message as an Excel file. 

The interference and analytical specificity and cross-reactivity studies were based on 
CLSI EP7-A and were completed at each of three different temperature conditions (18°C, 
28°C and normal laboratory conditions (NLC) which ranged from 21.8°C to 25.3°C). 
One lot of reagent packs was used. All substances were tested at each ofthe three 
temperature conditions. Each tab ofthe attached Excel workbook contains the data for the 
individual study performed at the particular temperature. 

For the testing done at 18°C: 
• 3 instruments were used (same three as 28°C testing), 
• 4 total calibrations; 
• testing took place on 11 different days (not consecutive) 

For the testing done at NLC: 
• 3 instruments were used (different instruments from those used for 18°C and 

28°C testing), 
• 3 total calibrations; 
• testing took place on 11 different days (not consecutive) 

For the testing done at 28°C: 
• 3 instruments were used (same three as 18°C testing), 
• 5 total calibrations; 
• testing took place on 14 different days (not consecutive) 
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Please contact me ifyou have any questions regarding the information in this response. I 
can be reached directly at 952-368-1142 or at my email address. 

Regards, 

Cindy McGuire 
Senior Regulatory Specialist 
Beckman Coulter 
Chaska, MN 55318 
cmcguire@beckman.com 

Beckman Coulter, Inc. Telephone: (952)448-4848 
1000 Lake Hazeltine Drive www.beckmancoulter.com 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Thursday, May 31, 2012 1:33 PM 

To: Caposino, Paula 

Cc: Valynda Machen; Scott T Cundy; Chuck Willand 

Subject: RE: K121214 request for protocol clarification - part 2 

Hello Dr. Caposino, 

I wanted to let you know that I am working with our clinical studies scientist to provide the answers to your 
questions. I will send you our response as soon as possible. 

Thanks 
Cindy 

"Caposino, Paula" <Paula.Caposlno@fda.lilis.gov> JQ 
'Cindy McGuire' <cmcguire@beckman.com> 

cc 
05/31/2012 11:10 AM Subject RE: K121214 request for protocol clarification - part 2 

Dear Cindy, 
Thank you for your continued help with this submission. While I wait for the clinical data, please 
provide the following information: 

1. Adjudicator Panel Diagnosis: The adjudication panel diagnosed 253 Mis while the site diagnosed 
171 Mis (20 of which were adjudicated as non MI). Please provide the following: 
a. Did the adjudication panel review the same clinical information that the site panel reviewed? Did 
they have any additional/differing information? 
b. Can you identify the sites at which the discordant diagnoses were found? 
c. How many draws did these 102 patients provide? 

2. Sensitivity and Specificity tables: While we understand that some patients diagnosed with MI may 
not have provided additional blood draws once they were diagnosed, we do not understand your 
sensitivity and specificity tables. Specifically, please provide the following information for the tables at 
the different blood draw time points (a-d) and for the tables at the different times since the onset of 
symptoms (e and f): 
a. At baseline diere are 1928 subjects listed (1675 + 253) instead of 1929. Please correct or clarify. 
b. At 1-3 hours, there are 124 MI patients and 1014 non MI patients. Please explain what happened 
to the missing 132 MI patients (253-124) and the missing 662 (1676-1014) non MI patients. 
c. At 3-6 hours, there are 157 MI patients and 941 non Ml patients. Please explain why there are 
more MI patients at 3-6 hours than at 1-3 hours? Please explain what happened to the missing 96 MI 

6/20/2012 
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patients (253-157) and the missing 735 non MI patients (1676-941). 
d. At 6-9 hours, there are 43 MI patients and 246 non MI patients. Please explain what happened to 
the missing 210 MI patients (253-43) and to the missing 1430 non MI patients (1676-246). 
e. At less than 8 hours since symptom onset the total number of MI patients is 165 and the non MI 
patients is 993. Where are the missing 88 MI patients (253-165) and the missing 683 patients (1676-
993)? 
f. At more than 8 hours after symptom onset, there are 159 Ml patients and 1113 non MI patients. 
Where are the missing 94 MI patients (253-159)? Where are the missing 563 non MI patients (1676-
1113)? 

Please provide this information to me as soon as possible (preferably by the end of this week). 

Thank you very much for your help. 

Regards, 

Paula 

6/20/2012 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Wednesday, May 30, 2012 4:17 PM 

To: Caposino, Paula 

Cc: Kurtis R Bray; Scott T Cundy; Chuck Willand 

Subject: Fw: K121214 request for protocol clarification - part 2 

Hello Dr. Caposino, 

I need to correct my statement below -1 misspoke... 

"Both the serum and the plasma results are provided for each sample." - Only the matrix comparison study 
samples include both serum and plasma results. 

I apologize if this caused any confusion. 

Thanks, 
Cindy 

— Fonwarded by Cindy McGuire/RD/US/BCI on 05/30/2012 03:11 PM — 

Cindy McGulre/RD/US/BCI To "Caposino, Paula" <Paula.Caposino@fda htis.gov> 

cc Kurtis R Bray/RD/US/BCI@BCI, Scott TCundy/RD/US/BCI@BCI, Chuck 

05/30/2012 03:02 PM Willand/EXT/US/BCI@BCI 

Subject pg. pyy. K121214 request for protocol clarification - part 2 L i n k 

Hello Dr. Caposino 

You are correct - the diskette I sent last week does not have the clinical trial data on it. 

I will make copies of the clinical trial diskette and FedEx them to you today. 

Both the serum and the plasma results are provided for each sample. 

Let me know if there is anything else you need. 

Thanks, 
Cindy 

"Caposino, Paula" <Paula.Caposino@fda.hhs.gov> To .^- .. . . ^ , . = . . . , 
'Cindy McGuire <cmcguire@beckman.com> 
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05/30/2012 02:28 PM Subject RE: FW: K121214 request for protocol clarification - part 2 

Hi Cindy, 
Thanks for the quick response. Unfortunately, I never received that diskette and I don't think that data was 
included in the diskettes that you sent to me last week correct? 
Thanks, 
Paula 

I would also appreciate the matrix comparison data from the pivotal study too. 

Let me know how we can proceed. 

From: Cindy McGuire [mailto:cmcguire@beckman.com] 
Sent: Wednesday, May 30, 2012 3:20 PM 
To: Caposino, Paula 
Subject: RE: FW: K121214 request for protocol clarification - part 2 

Hello Dr. Caposino, 

The patient data for the pivotal trial was included with the hard copy submission on a diskette titled : Access 
AccuTnl on the Access 2 Immunoassay System Pivotal and Reference interval trial data sets. 

Please let me know if you need another copy of this diskette or if the information you are looking for was not on 
that diskette. 

Thanks, 
Cindy 

"Caposino, Paula" <Paula.Caposino@fda.hhs.gov> 

05/30/2012 12:19 PM 
To 'Cindy McGuire' <cmcguire@beckman.com> 

Subject RE: FW: K121214 request for protocol clarification - part 2 

Dear Cindy, 
Thanks again for the email. One question, do you have access to the patient data for the pivotal trial? We need 
the AccuTnl assay results for each draw for each patient, the attending physicians' diagnosis and final diagnosis 
for each patient in the pivotal trial. 
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Thanks, Paula 

From: Cindy McGuire [mailto:cmcguire@beckman.com] 
Sent: Wednesday, May 30, 2012 11:16 AM 
To: Caposino, Paula 
Cc: Scott T Cundy; Valynda Machen 
Subject: RE: FW: K121214 request for protocol clarification - part 2 

Hello Dr, Caposino 

I will have the data for the interference and cross reactivity studies for you on Friday, June 1. Please let me know 
if this date is acceptable? 

I was planning to provide the calibration frequency and study duration information as well. Please let me know if 
that is not needed. 

Regards, 
Cindy 

"Caposino, Paula" <Paula.Caposlno@fda.hhs.gov> 

05/29/2012 01:48 PM 
To 'Cindy McGuire' <cmcguire@beckman.com> 

Subject RE: FW: K121214 request for protocol clarification - part 2 

Dear Cindy, 
Thank you for the information. Do you think you can provide the raw data for the interference studies and the 
cross reactivity studies? 
Thank you very much. 
Regards, 
Paula 

6/20/2012 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Thursday, May 24, 2012 2:41 PM 

To: Caposino, Paula 

Cc: Chuck Willand; Scott T Cundy; Valynda Machen; Jennifer D Tibodeau 

Subject: RE: FW: K121214 request for protocol clarification - part 2 

Attachments: K121214 data request May 24 2012.pdf; 8.1 LoB raw data.xis; 8.2 LoD raw data.xis; 8.3 LoQ 
raw data.xis; 8.4 Precision raw data.xis; 8.5 Linearity raw data.xis; 8.10 Sample Matrix 
Access2 raw data.xis 

Hello Dr. Caposino 

The information for the analytical testing you needed to complete your review of K121214 is attached below. 

This response contains the information you requested for question 2. 

2. Please also provide the raw data for the limit of blank, limit of detection, limit of quantitation, 
precision, linearity, and sample matrix comparison studies. For these studies, please also provide a 
protocol describing how long the instruments were equilibrate at each temperature. Also, please include 
a description of how you validated that each instrument had reached the assigned temperature. Please 
provide this information to me as soon as possible. Again, I prefer clearly labeled excel files if at all 
possible. 
One more request, for item 2 (i.e. limit of blank, limit of detection, limit of quantitation, precision, 
linearity, and sample matrix comparison studies), please also describe over how many days each 
experiment was performed. 

Please contact me if you have any questions or additional requests. 

Regards, 
Cindy 

The server made the following aimotations 

This message contains information that may be privileged or confidential and is the property of 
Beckman Coulter, Inc. It is intended only for the person to whom it is addressed. Ifyou are not the 
intended recipient, you are not authorized to read, print, retain, copy, disseminate, distribute or use this 
message or any part thereof Ifyou receive this message in error, please notify the sender immediately 
and delete all copies of this message. 
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BECKMAN 
COULTER 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIVD, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301)796-6160 
Fax. (301)847-8513 

RE: K121214 request for raw data and protocol clarification 

Dear Dr. Caposino, 

As requested, Beckman Coulter is providing a response to your request below: 

2. Please also provide the raw data for the limit of blank, limit of detection, limit 
of quantitation, precision, linearity, and sample matrix comparison studies. 

For these studies, please also provide a protocol describing how long the 
instruments were equilibrated at each temperature. 

Also, please include a description of how you validated that each instrument 
had reached the assigned temperature. Please provide this information to me 
as soon as possible. Again, I prefer clearly labeled excel files if at all 
possible. 

One more request, for item 2 (i.e. limit of blank, limit of detection, limit of 
quantitation, precision, linearity, and sample matrix comparison studies), 
please also describe over how many days each experiment was performed. 

Beckman Coulter's response: 
2. The raw data for the limit of blank, limit of detection, limit of quantitation, 

precision, linearity, and sample matrix comparison studies are attached to this 
e-mail message as individual Excel files. 

As stated in BEC's previous response dated May 22, 2012, there was not a 
separate protocol used for equilibrating the instrument at each temperature. 
Prior to beginning each temperature controlled study, each instrument was 
allowed to equilibrate a minimum of one hour. The equilibration instructions 
were part ofthe Verification Plan / Protocol. 
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8.1 Limit of Blank Study 
Temperature Equilibration 
For the "Limit of Blank" I8°C study described in section 8.1.1, all runs 
were completed at 18°C +/- 2°C so no equilibration time between runs 
was necessary. 

For the "Limit of Blank" normal laboratory conditions (NLC) study 
described in section 8.1.1, all runs were completed at the normal operating 
temperature ofthe laboratory between 18°C and 28°C so no equilibration 
time was necessary. 

For the "Limit of Blank" 28°C study described in section 8.1.1, all runs 
were completed at 28°C +/- 2°C so no equilibration time between runs 
was necessary. 

For the "Limit of Blank" multi-temperature study described in section 
8.1.2, instruments were allowed to equilibrate a minimum of one hour per 
temperature set point, per the Verification Plan/Protocol. 

Instrument Temperature Validation 
For the "Limit of Blank" 18°C study, ambient temperature set points were 
validated to be within +/- 2°C ofthe target using a calibrated thermometer 
placed at each instrument prior to initiation of testing for each run. 

For the "Limit of Blank" NLC study, ambient temperature was validated 
to be within the target range (between 18°C and 28°C) using a calibrated 
thermometer placed at each instrument prior to initiation of testing for 
each run. 

For the "Limit of Blank" 28°C study, ambient temperature set points were 
validated to be within +/- 2°C ofthe target using a calibrated thermometer 
placed at each instrument prior to initiation of testing for each run. 

For the "Limit of Blank" multi-temperature study, ambient temperature set 
points were validated to be within +/-2°C ofthe target set point using a 
calibrated thermometer placed at each instrument prior to initiation of 
testing at each ambient temperature set point. 

Duration of Studv and Calibration Frequency 
The "Limit of Blank" study at 18°C described in section 8.1.1 was 
performed on three instruments, two reagent pack lots, and two calibrator 
lots over two days. The assay was calibrated for each individual run, and 
12 runs were completed. 
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The "Limit of Blank" study at NLC described in section 8.1.1 was 
performed on three instruments, two reagent pack lot's, and two calibrator 
lots over two days. The assay was calibrated for each individual run, and 
12 runs were completed. 
The "Limit of Blank study at 28°C described in section 8.1.1 was 
performed on three instruments, two reagent pack lots, and two calibrator 
lots over two days. The assay was calibrated for each individual run, and 
12 runs were completed. 

The "Limit of Blank" multi-temperature study described in section 8.1.2 
was performed at six temperature set points (18°C, 20°C, 22°C, 24°C, 
26°C, and 28°C). The study was performed on three instruments, two 
reagent pack lots, and two calibrator lots over three days. The assay was 
calibrated for each individual run, and 12 runs were completed (two runs 
per temperature). 
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8.2 Limit of Detection Study 
Temperature Equilibration 
For the "Limit of Detection" 18°C study described in section 8.2.1, all 
runs were completed at 18°C +/- 2°C so no equilibration time between 
runs was necessary. 

For the "Limit of Detection" NLC study described in section 8.2.1, all 
runs were completed at the normal operating temperature ofthe laboratory 
between 18°C and 28°C so no equilibration time was necessary. 

For the "Limit of Detection" 28°C study described in section 8.2.1, all 
runs were completed at 28°C +/- 2°C so no equilibration time between 
runs was necessary. 

For the "Limit of Detection" multi-temperature study described in section 
8.2.2, instruments were allowed to equilibrate a minimum of one hour per 
temperature set point, per the Verification Plan/Protocol. 

Instrument Temperature Validation 
For the "Limit of Detection" 18°C study, ambient temperature setpoints 
were validated to be within +/- 2°C ofthe target using a calibrated 
thermometer placed at each instrument prior to initiation of testing for 
each run. 

For the "Limit of Detection" NLC study, ambient temperature was 
validated to be within the target range (between 18°C and 28°C) using a 
calibrated thermometer placed at each instrument prior to initiation of 
testing for each run. 

For the "Limit of Detection" 28°C study, ambient temperature set points 
were validated to be within +/- 2°C ofthe target using a calibrated 
thermometer placed at each instrument prior to initiation of testing for 
each run. 

For the "Limit of Detection" multi-temperature study, ambient 
temperature set points were validated to be within +/-2°C ofthe target set 
point using a calibrated thermometer placed at each instrument prior to 
initiation of testing at each ambient temperature set point. 

Duration of Study and Calibration Frequency 
The "Limit of Detection" study at 18°C described in section 8.2.1 was 
performed on three instruments, two reagent pack lots, and two calibrator 
lots over two days. The assay was calibrated for each individual run, and 
12 runs were completed. 
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The "Limit of Detection" study at NLC described in section 8.2.1 was 
performed on three instruments, two reagent pack lots, and two calibrator 
lots over two days. The assay was calibrated for each individual run, and 
12 runs were completed. 

The "Limit of Detection" study at 28°C described in section 8.2.1 was 
performed on three instruments, two reagent pack lots, and two calibrator 
lots over two days. The assay was calibrated for each individual run, and 
12 runs were completed. 

The "Limit of Detection" multi-temperature study described in section 
8.2.2 was performed at six temperature set points (18°C, 20°C, 22°C, 
24°C, 26°C, and 28°C). The study was performed on three instruments, 
two reagent pack lots, and two calibrator lots over three days. The assay 
was calibrated for each individual run, and 12 runs were completed (two 
runs per temperature). 
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8.3 Limit of Quantitation Study 
Temperature Equilibration 
For the "Limit of Quantitation" 18°C study described in section 8.3.1, all 
runs were completed at 18°C +/- 2°C so no equilibration time between 
runs was necessary. 

For the "Limit of Quantitation" NLC study described in section 8.3.1, all 
runs were completed at the normal operating temperature ofthe laboratory 
between 18°C and 28°C (actual achieved temperature range = 21°C to 
25°C) so no equilibration time was necessary. 

For the "Limit of Quantitation" 28°C study described in section 8.3.1, all 
runs were completed at 28°C +/- 2°C so no equilibration time between 
runs was necessary. 

For the "Limit of Quantitation" multi-temperature study described in 
section 8.3.2, instruments were allowed to equilibrate a minimum of one 
hour per temperature set point, per the Verification Plan/Protocol. 

Instrument Temperature Validation 
For the "Limit of Quantitation" 18°C study, ambient temperature set 
points were validated to be within +/- 2°C ofthe target using a calibrated 
thermometer placed at each instrument prior to initiation of testing for 
each run. 

For the "Limit of Quantitation" NLC study, ambient temperature was 
validated to be within the target range (between 18°C and 28°C) using a 
calibrated thermometer placed at each instrument prior to initiation of 
testing for each run. 

For the "Limit of Quantitation" 28°C study, ambient temperature set points 
were validated to be within +/- 2°C ofthe target using a calibrated 
thermometer placed at each instrument prior to initiation of testing for 
each run. 

For the "Limit of Quantitation" multi-temperature study, ambient 
temperature set points were validated to be within +/-2°C ofthe target set 
point using a calibrated thermometer placed at each instrument prior to 
initiation of testing at each ambient temperature set point. 

Duration of Studv and Calibration Frequency 
The "Limit of Quantitation" 18°C study described in section 8.3.1 was 
performed at one temperature set point (18°C +/- 2°C) over 11 days on 
three instruments. Three reagent lots were used to perform this testing 
(one reagent lot per instrument). A single calibration curve was generated 
at 18°C +/-2°C prior to starting testing on each instrument. 
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The "Limit of Quantitation" NLC study described in section 8.3.1 was 
performed over 10 days on three instruments. Three reagent lots were 
used to perform this testing (one reagent lot per instrument). A single 
calibration curve was generated prior to starting testing on each 
instrument. 

The "Limit of Quantitation" 28°C study described in section 8.3.1 was 
performed at one temperature set point (28°C +/- 2°C) over 11 days on 
three instruments. Three reagent lots were used to perform this testing 
(one reagent lot per instrument). A single calibration curve was generated 
at 28°C +/-2°C prior to starting testing on each instrument. 

The "Limit of Quantitation" multi-temperature study described in section 
8.3.2 was performed at six temperature set points (18°C, 20°C, 22°C, 
24°C, 26°C, and 28°C) over 12 days on three instruments. Three reagent 
lots were used to perform this testing (one reagent lot per instrument). A 
single calibration curve was generated at 24°C +/-2°C prior to starting 
testing on each instrument. 
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8.4 Precision Study 
Temperature Equilibration 
For the "Precision" 18°C study described in section 8.4.1, all runs were 
completed at 18°C +/- 2°C so no equilibration time between runs was 
necessary. 

For the "Precision" NLC study described in section 8.4.1, all runs were 
completed at the normal operating temperature ofthe laboratory between 
18°C and 28°C (actual achieved temperature range = 20°C to 24°C) so no 
equilibration time was necessary. 

For the "Precision" 28°C study described in section 8.4.1, all runs were 
completed at 28°C +/- 2°C so no equilibration time between runs was 
necessary. 

For the "Precision" multi-temperature study described in section 8.4.2, 
instruments were allowed to equilibrate a minimum of one hour per 
temperature set point, per the Verification Plan/Protocol. 

Instrument Temperature Validation 
For the "Precision" 18°C study, ambient temperature set points were 
validated to be within +/- 2°C ofthe target using a calibrated thermometer 
placed at each instrument prior to initiation of testing for each run. 

For the "Precision" NLC study, ambient temperature was validated to be 
within the target range (between 18°C and 28°C) using a calibrated 
temperature recorder placed at each instrument prior to initiation of testing 
for each run. 

For the "Precision" 28°C study, ambient temperature set points were 
validated to be within +/- 2°C ofthe target using a calibrated thermometer 
.placed at each instrument prior to initiation of testing for each run. 

For the "Precision" multi-temperature study, ambient temperature set 
points were validated to be within +/-2°C ofthe target set point using a 
calibrated thermometer placed at each instrument prior to initiation of 
testing at each ambient temperature set point. 

Duration of Studv and Calibration Frequency 
The "Precision" 18°C study described in section 8.4.1 was performed at 
one temperature set point (18°C +/- 2°C) over 13 days on one instrument. 
One reagent lot was used to perform this testing. A single calibration 
curve was generated at 18°C +/-2°C prior to starting testing. 
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The "Precision" NLC study described in section 8.4.1 was performed over 
20 days (2 shifts/day) on one instrument. One reagent lot was used to 
perform this testing. A single calibration curve was generated prior to 
starting testing. 

The "Precision" 28°C study described in section 8.4.1 was performed at 
one temperature set point (28°C +/- 2°C) over 13 days on one instrument. 
One reagent lot was used to perform this testing. A single calibration 
curve was generated at 18°C +/-2°C prior to starting testing. 

The "Precision" multi-temperature study described in section 8.4.2 was 
performed at six temperature set points (18°C, 20°C, 22°C, 24°C, 26°C, 
and 28°C) over 12 days on one instrument (two days per temperature). 
One reagent lot was used to perform this testing. A single calibration 
curve was generated at 24°C +/-2°C prior to starting testing. 
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8.5 Linearity Study 
Temperature Equilibration 
For the "Linearity" 18°C study described in section 8.5, all runs were 
completed at 18°C +/- 2°C so no equilibration time between runs was 
necessary. 

For the "Limit of Quantitation" NLC study described in section 8.5, all 
runs were completed at the normal operating temperature ofthe laboratory 
between 18°C and 28°C (actual achieved temperature range = 22°C to 
24°C) so no equilibration time was necessary. 

For the "Linearity" 28°C study described in section 8.5, all runs were 
completed at 28°C +/- 2°C so no equilibration time between runs was 
necessary. 

Instrument Temperature Validation 
For the "Linearity" 18°C study, ambient temperature set points were 
validated to be within +/- 2°C ofthe target using a calibrated thermometer 
placed at each instrument prior to initiation of testing for each run. 

For the "Limit of Quantitation" NLC study, ambient temperature was 
validated to be within the target range (between 18°C and 28°C) using a 
calibrated thermometer placed at each instrument prior to initiation of 
testing for each run. 

For the "Linearity" 28°C study, ambient temperature set points were 
validated to be within +/- 2°C ofthe target using a calibrated thermometer 
placed at each instrument prior to initiation of testing for each run. 

Duration of Study and Calibration Frequency 
The "Linearity" 18°C study described in section 8.5 was perfonned at one 
temperature set point (18°C +/- 2°C) over two days on two instruments. 
Two reagent lots were used to perform this testing. A single calibration 
curve was generated at 18°C +/-2°C on each instrument and reagent pack 
lot prior to starting testing. 

The "Linearity" NLC study described in section 8.5 was performed over 
two days on two instruments. Two reagent lots were used to perform this 
testing. A single calibration curve was generated on each instrument and 
reagent pack lot prior to starting testing. 

The "Linearity" 28°C study described in section 8.5 was performed at one 
temperature set point (28°C +/- 2°C) over one day on two instruments. 
Two reagent lots were used to perform this testing. A single calibration 
curve was generated at 28°C +/-2°C on each instrument and reagent pack 
lot prior to starting testing. 
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• 8.10 Sample Matrix Study 
Temperature Equilibration 
For the "Sample Matrix Comparison" study described in section 8.10, 
instruments were allowed to equilibrate a minimum of one hour per 
temperature set point, per the Verification Plan/Protocol. 

Instrument Temperature Validation 
For the "Sample Matrix Comparison" study, ambient temperature set 
points were validated to be within +/-2°C ofthe target set point using a 
calibrated thermometer placed at each instrument prior to initiation of 
testing at each ambient temperature set point. 

Duration of Studv and Calibration Frequency 
The "Sample Matrix Comparison" study described in section 8.10 was 
performed at three temperature set points (18°C, 23°C, and 28°C) over 
three days (one temperature per day) on two instruments. One reagent lot 
was used to perform this testing. One calibration curve was generated per 
instrument at each ofthe three temperature set points. 

Please contact me ifyou have any questions regarding the information in this response. I 
can be reached directly at 952-368-1142 or at my email address. 

Regards, 

Cindy McGuire 
Senior Regulatory Specialist 
Beckman Coulter 
Chaska, MN 55318 
cmcguire@beckman.com 

Beckman Coulter, Inc. Telephone: (952)448-4848 
1000 Lake Hazeltine Drive www.beckmancoulter.com 
Chaska, MN 55318-1084 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Tuesday, May 22, 2012 4:35 PM 

To: Caposino, Paula 

Cc: Valynda Machen; Scott T Cundy 

Subject: Fw: K121214 request for protocol clarification 

Attachments: K121214 calibration frequency information May 22 2012.doc 

Hello Dr. Caposino, 

Attached is the response from BEC for the calibration frequency information you requested today. Please let me 
know if you have any questions. 

I have also sent 2 additional CDs with the K121214 submission copied to them. They were sent FedEx to arrive 
tomorrow morning. The tracking number, ifyou should need it, is 8771 1858 1531. 

Thanks, 
Cindy 

Forwarded by Cindy McGuire/RD/US/BCI on 05/22/2012 03:14 PM 

Cindy McGulre/RD/US/BCI To "Caposino, Paula" <Paula.Caposino@fda.hhs.gov> 

' ^ Valynda Machen/RD/US/BCI@BCI, Scott T Cundy/RD/US/BCI@BCI 
05/22/2012 11:40 AM Suhiect T • 1 

ouQjeci pj^. pyy. K121214 request for protocol clarificationLink 

Hi Dr. Caposino, 

I will gather the calibration frequency information for the 8.12, 8.13 and 8.14 studies and send you that response 
this afternoon. 

We will also include the calibration frequency information for the other studies as part of Thursday's response. 

Thanks! 
Cindy 

"Caposino, Paula" <Paula.Caposlno@fda.hhs.gov> T o . « . . . . . « . . = . . . , 
"'Cindy McGuire <cmcguire@beckman.com> 

cc 
05/22/2012 11:18 AM Subject RE: FW: K121214 request for protocol clarification 

6/20/2012 
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Dear Cindy, 
Thank you very much for the information. One more question, can you please describe the calibration frequency 
(i.e, calibration curve generated with each run, a calibration curve generated for the experiment, etc.). 
Thank you again, 
Paula 
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BECKMAN 
COULTER 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIVD, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301) 796-6160 
Fax. (301)847-8513 

RE: K121214 request for calibration frequency information 

Dear Dr. Caposino, 

As requested, Beckman Coulter is providing a response to your request below: 

Please describe the calibration frequency (i.e. calibration curve generated with each run, 
a calibration curve generated for the experiment, etc.). 

Beckman Coulter's response: 
The calibration frequencies for the Thermal Sensitivity experiments (8.12, 8.13 and 8.14) 
are described below. 

8.12 Thermal Sensitivity - Robustness 
The study was run at six ambient temperatures. Two instruments were used for this 
testing. On each instrument, a calibration curve was established at each ofthe six 
temperature conditions. In total, 12 calibrations were generated during this study. 

8.13 Thermal Sensitivity - Impact on Low Dose Concordance / Agreement 
The study was run at six ambient temperatures. Two instruments and two reagent pack 
lots were used for this testing (one reagent pack lot per instrument). On each instrument, 
a single calibration at 24°C ± 2°C was established prior to testing initiation. In total, two 
calibrations were generated during this study. 

8.14 Thermal Sensitivity - Impact on Cross-Temperature Method Comparison 
This study was run at three ambient temperatures. Two instruments were used for this 
testing. On each instrument, a calibration curve was established at each ofthe three 
temperatures. In total, six calibrations were generated during this study. 
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Please contact me ifyou have any questions regarding the information in this response. I 
can be reached directly at 952-368-1142 or at my email address. 

Regards, 

Cindy McGuire 
Senior Regulatory Specialist 
Beckman Coulter 
Chaska, MN 55318 
cmcguire@beckman.com 

Beckman Coulter, Inc. Telephone: (952)448-4848 
1000 Lake Hazeltine Drive www.beckmancoulter.com 
Chaska, MN 55318-1084 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Tuesday, May 22, 2012 12:14 PM 

To: Caposino, Paula 

Cc: Chuck Willand; Scott T Cundy; Valynda Machen; Jennifer D Tibodeau 

Subject: RE: FW: K121214 request for protocol clarification 

Attachments: K121214 data request May 22 2012.pdf; 8.12 Thennal Sensitivity-Robustness Access2 raw data 
v2.xls; 8.13 Concordance Agreement Access2 raw data v2.xls; 8.14 Cross-Temp MC Access2 raw 
data v2.xls 

Hello Dr. Caposino, 

As requested the infonnation you needed to complete your review of K121214 is attached below. 

This response contains the information for question 1 : 
1. Thermal Sensitivity Robustness Studies: Please provide the following to me by Tuesday morning. 
a. Please provide the raw data for all of these studies (8.12, 8.13, 8.14). I prefer clearly labeled excel 
files if at all possible. 
b. For these studies, please also provide a protocol describing how long the instruments were equilibrate 
at each temperature. Also, please include a description of how you validated that each instrument had 
reached the assigned temperature. 
c. Please describe over how many days was each study performed. 

Beckman Coulter will submit the response for question 2 on Thursday, May 24. 
2. Please also provide the raw data for the limit of blank, limit of detection, limit of quantitation, precision, 
linearity, and sample matrix comparison studies. For these studies, please also provide a protocol describing 
how long the instruments were equilibrate at each temperature. Also, please include a description of how 
you validated that each instrument had reached the assigned temperature. Please provide this information to 
me as soon as possible. Again, I prefer clearly labeled excel files if at all possible. 
One more request, for item 2 (i.e. limit of blank, limit of detection, limit of quantitation, precision, linearity, 
and sample matrix comparison studies), please also describe over how many days each experiment was 
performed. 

Regards, 
Cindy 

The server made the following annotations 

This message contains information that may be privileged or confidential and is the property of Beckman 
Coulter, Inc. It is intended only for the person to whom it is addressed. Ifyou are not the intended recipient, 
you are not authorized to read, print, retain, copy, disseminate, distribute or use this message or any part 
thereof. If you receive this message in error, please notify the sender immediately and delete all copies of 
this message. 

6/20/2012 
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BECKMAN 
COULTER 

Paula Velasco Caposino, Ph.D. 
Scientific Reviewer 
Food and Drug Administration 
CDRH, OIVD, DCTD 
10903 New Hampshire Avenue 
Building 66, Room 5648 
Silver Spring, MD 20993 
Tel. (301) 796-6160 
Fax. (301) 847-8513 

RE: K121214 request for raw data and protocol clarification 

Dear Dr. Caposino, 

As requested, Beckman Coulter is providing a response to your request below: 

1. Thermal Sensitivity Robustness Studies: Please provide the following to me 
by Tuesday morning. 

a. Please provide the raw data for all of these studies (8.12, 8.13, 8.14). I 
prefer clearly labeled Excel files if at all possible. 

b. For these studies, please also provide a protocol describing how long the 
instruments were equilibrated at each temperature. Also, please include a 
description of how you validated that each instrument had reached the • 
assigned temperature. 

c. Please describe over how many days was each study performed. 

Beckman Coulter's response: 
1. In regard to the Thermal Sensitivity Robustness Studies: 

a. The raw data for each of these studies (8.12, 8.13, and 8.14) are attached 
to this e-mail message as individual Excel files. 

b. There was not a separate protocol used for equilibrating the instrument at 
each temperature. The equilibration instructions were part of our 
Verification Plan / Protocol. Specifically: 
• Between ambient set-points during a study, at least 60 minutes will be 

allowed to let the room equilibrate. 
• Ambient temperature will be obtained by using a calibrated 

thermometer placed on top of each individual instrument (the tip ofthe 
thermometer should not touch the instrument so that air temperature is 
being measured). On Access 2 the thermometer should be placed in the 
center ofthe top cover. Ambient temperature data will be handled as 
follows: 
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o Before each run for an individual study, the ambient 
temperature will be recorded and the temperature must be 
within the stated tolerance for the study 

The one hour equilibration time is to let the ambient (air) temperature 
achieve the new set temperature, and this is verified by taking the ambient 
temperature at the instrument prior to starting the next run. The ambient 
temperature is being used in the AccuTnl verification testing since this is 
the environmental factor that laboratories have control over, and the 
thermal algorithm was implemented in order to account for shifts in 
ambient temperature. There is no specific instrument equilibration that is 
being accounted for in the one-hour timeframe. 

For studies 8.12 "Thermal Sensitivity - Robustness," ambient temperature set 
points were validated to be within +/-1°C ofthe target using a calibrated 
thermometer placed at each instrument prior to initiation of testing at each 
ambient temperature set point. 

For studies 8.13 "Thermal Sensitivity - Impact on Low Dose 
Concordance/Agreement" and 8.14 "Thermal Sensitivity - Impact on Cross-
Temperature Method Comparison," ambient temperature set points were 
validated to be within +/-2°C ofthe target set point using a calibrated 
thermometer placed at each instrument prior to initiation of testing at each 
ambient temperature set-point. 

c. The number of days it took to complete each study was: 
The "Thermal Sensitivity - Robustness" study described in section 8.12 
was performed at six temperature set points (16°C, 19°C, 22°C, 25°C, 
27°C, and 30°C) over two days (three temperatures per day) on two 
instruments. One.reagent lot was used to perform this testing. 

The "Thermal Sensitivity - Impact on Low Dose 
Concordance/Agreement" study described in section 8.13 was performed 
at six temperature set points (18°C, 20°C, 22°C, 24°C, 26°C, and 28°C) 
over six days (one temperature per day) on two instruments. Two reagent 
lots were used to perform this testing (one reagent lot per instrument). 

The "Thermal Sensitivity - Impact on Cross-Temperature Method 
Comparison" study described in section 8.14 was performed at three 
temperature set points (18°C, 23°C, and 28°C) over three days (one 
temperature per day) on two instruments. One reagent lot was used to 
perform this testing. 
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Please contact me ifyou have any questions regarding the information in this response. 1 
can be reached directly at 952-368-1142 or at my email address. 

Regards, 

Cindy McGuire 
Senior Regulatory Specialist 
Beckman Coulter 
Chaska, MN 55318 
cmcguire@beckman.com 

Beckman Coulter, Inc. Telephone: (952) 448-4848 
1000 Lake Hazeltine Drive www.beckmancoulter.com 
Chaska, MN 55318-1084 
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Caposino, Paula 

From: Cindy McGuire [cmcguire@beckman.com] 

Sent: Monday, May 21, 2012 11:51 AM 

To: Caposino, Paula 

Cc: Valynda Machen'; Scott T Cundy 

Subject: Re: K121214 request for raw data and protocol clarification 

Hello Dr. Caposino, 

I wanted to confirm with you that Beckman Coulter will have the response for question 1 by tomorrow morning 
(Tuesday, May 22). 

1. Thermal Sensitivity Robustness Studies: Please provide the following to me by Tuesday morning. 

a. Please provide the raw data for all of these studies (8.12, 8.13, 8.14). I prefer clearly labeled excel 
files if at all possible. 
b. For these studies, please also provide a protocol describing how long the instnmients were 
equilibrate at each temperature. Also, please include a description of how you validated that each 
instrument had reached the assigned temperature. 
c. Please describe over how many days was each study performed. 

I would like to request an extension to Thursday morning (May 24) for the response to question 2. I 
apologize for they delay. I overlooked the fact that this response requires the compilation of 20 studies and I 
committed to the Tuesday morning date prior to speaking with my development scientist. Please let me know if 
Thursday morning would be acceptable for you. 

2. Please also provide the raw data for the limit of blank, limit of detection, limit of quantitation, 
precision, linearity, and sample mafrix comparison studies. For these studies, please also provide a 
protocol describing how long the instruments were equilibrate at each temperature. Also, please include 
a description of how you validated that each instrument had reached the assigned temperature. Please 
provide this information to me as soon as possible. Again, I prefer clearly labeled excel files if at all 
possible. 

One more request, for item 2 (i.e. limit of blank, limit of detection, limit of quantitation, precision, 
linearity, and sample matrix comparison studies), please also describe over how many days each 
experiment was performed. 

Thank-you, 

Cindy McGuire 
Senior Regulatory Specialist 
Beckman Coulter 
Chaska MN 55318 
952.368.1142/ 
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The server made the following annotations 

This message contains information that may be privileged or confidential and is the property of 
Beckman Coulter, Inc. It is intended only for the person to whom it is addressed. Ifyou are not the 
intended recipient, you are not authorized to read, print, retain, copy, disseminate, distribute or use this 
message or any part thereof. Ifyou receive this message in error, please notify the sender irrmiediately 
and delete all copies of this message. 
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'4. DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

U.S. Food and Drug Administration 
Cenier for Devices and Radiological Health 
Document Control Center WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

April 23, 2012 

BECKMAN COULTER, INC. SlOk Number: K121214 
1000 LAKE HAZELTINE DR. Received-4/23/2012 
CHASKA, MINNESOTA 55318-1084 Keceivea. t/zj/zuiz 
ATTN: VALYNDA MACHEN Product: ACCESS ACCUTNL REAGENT AND CAL 

The Center for Devices and Radiological Health (CDRH), Office ofDevice Evaluation (ODE), has received the 
Premarket Notification you submitted in accordance with Section 510(k) ofthe Federal Food, Drug, and 
Cosmetic Act(Act) for the above referenced product. We have assigned your submission a unique 510(k) 
number that is cited above. Please refer prominently to this 510(k) number in any fixture correspondence that 
relates to this submission. We will notify you when the processing of your premarket notification has been 
completed or if any additional information is required. YOU MAY NOT PLACE THIS DEVICE INTO 
COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA ALLOWING YOU TO 
DO SO. 

On May 21, 2004, FDA issued a Guidance for Industry and FDA Staff entitled, "FDA and Industry Actions on 
Premarket Notification (510(k)) Submissions: Effect on FDA Review Clock and Performance Assessment". 
The purpose of this document is to assist agency staff and the device industry in understanding how various FDA 
and industry actions that may be taken on 510(k)s should affect the review clock for purposes of meeting the 
Medical Device User Fee and Modernization Act. Please review this document at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089735.htm. 

In fiiture premarket submissions, we encourage you to provide an electronic copy of your submission. By doing 
so, you will save FDA resources and may help reviewers navigate through longer documents more easily. Under 
Cl!)RH's eCopy Program, you may replace one paper copy of any premarket submission (e.g., 510(k), IDE, 
PMA, HDE) with an electronic copy. For more information about the program, including the formatting 
requirements, please see 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmission 
s/ucml 34508.htm. 

We remind you that Title VIII ofthe Food and Drug Administration Amendments Act of 2007 (FDAAA) 
amended the PHS Act by adding new section 402(j) (42 U.S.C. § 282(j)), which expanded the current database 
known as ClinicalTrials.gov to include mandatory registration and reporting of results for applicable clinical 
trials of human drugs (including biological products) and devices. Section 402(j) requires that a certification 
form (http://www.fda.gov/opacom/morechoices/fdaforms/FDA-3674.pdf) accompany 
510(k)/HDE/PMA submissions. The agency has issued a draft guidance titled: "Certifications To Accompany 
Drug, Biological Product, and Device Applications/Submissions: Compliance with Section 402(j) of The Public 
Health Service Act, Added By Title VIII of The Food and Drug Administration 
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Amendments Act of 2007" (http://www.fda.gov/oc/initiatives/fdaaa/guidance certifications.html). According to 
the draft guidance, 510(k) submissions that do not contain clinical data do not need the certification form. 

The Clinical Laboratory Improvement Amendments of 1988 (CLIA) requires the categorization of commercially 
marketed test systems by level of complexity. If your device is a test system that requires categorization you will 
be notified of your complexity as an enclosure with any clearance letter. 

Please remember that all correspondence conceming your submission MUST be sent to the Document Mail 
Center (DMC) at the above letterhead address. Correspondence sent to any address other than the one above will 
not be considered as part of your official premarket notification submission. Also, please note the new Blue 
Book Memorandum regarding Fax and E-mail Policy entitled, "Fax and E-Mail Communication with Industry 
about Premarket Files Under Review". Please refer to this guidance for information on current fax and e-mail 
practices at 
http://www.fda.goy/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089402.htm. 

Please ensure that whether you submit a 510(k) Summary as per 21 CFR 807.92, or a 510(k) Statement as 
per 21 CFR 807.93, it meets the content and format regulatory requirements. 

You should be familiar with the regulatory requirements for medical device available at Device Advice 
http://www.fda.goy/MedicalDeyices/DeyiceRegulationandGuidance/default.htm". Ifyou have other procedural 
questions, or want information on how to check on the status of your submission, please contact DSMICA at 
(301)796-7100 or its toll-free number (800)638-2041, or at their Intemet address 
http://www.fda.goy/MedicalDeyices/DeyiceRegulationandGuidance/default.htm or the 51 Ok staff at 
(301)796-5640. 

Sincerely, 

510(k)Staff 
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Grayson, Giovanna * 

From: Grayson, Giovanna * 

Sent: Monday, April 23, 2012 11:24 AM 

To: 'vmachen@beckman.com' 

Subject: ack letter 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 
Public Health Service 
U.S. Food and Drug Administralion 
Center for Devices and Radiolqeical Health 
Document Control Center WO66-G609 
I09O3 New HmmSKteiAyenue 
Silver Spring;WD 2099f'if""'' 

April 23*̂ 20 i j 
MACHE\ 
VALYNDA" 
BECKMAN COULTER, INC. 
1000 LAKE HAZELTINE DR. 
CHASKA, MINNESOTA 55318-1084 
ATTN: VALYNDA MACHEN 

SlOk Number: KI2I2I4 
Received: 4/23/2012 
Product: ACCESS ACCUTNL REAGENT AND CAL 
The Center for Devices and Radiological Health (CDRH), Office ofDevice Evaluation (ODEX has received the Premarket 
Notification you submitted in accordance with Section 5lO(k} ofthe Federal Food, Drug, and Cosmetic Act(Act) for the above 
referenced product. We have assigned your submission a unique 510(k) number that is cited above. Please refer prominently to 
this 510(k) number in any fiiture correspondence that relates to this submission. We will notift' you when the processing of your 
premarket notification has been completed or if any additional information is required. YOU MAY NOT PLACE THIi DEVICE 
INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA ALLOWING YOU TO DO SO. 

On May 21, 2004. FDA issued a Guidance for Industry and FDA Staff entitled, "FDA and Industry Actions on Premarket 
Notification (5I0(k)) Submissions: Effect on FDA Review Clock and Performance Assessment". The purpose of this document 
is to assist agency staff and the device industry in understanding how various FDA and industry actions that may be taken on 510 
(k)s should affect the review clock for purposes of meeting the Medical Device User Fee and Modernization Act. Please review 
tnis document at http://www.fda.gov/MedicalDcviccs/DeviceRegulationandGuidancc/GuidanceDocumcnts/uciTi089735.htiTi. 

In fiiture premarket submissions, we encourage you to provide an electronic copy of your submission. By doing so, you will save 
FDA resources and may help reviewers navigate through longer documents more easily. Under CDRH's eCopy Program, you 
may replace one paper copy of any premarket submission (e.g., 510(k), IDE, PMA, HDE) with an electronic copy. For more 
information about the program, including the formatting requirements, please see 
http://www.fda.gov/IVlcdicalDcvices/DcviccRcgulationanaGuidancc/HowtoMarketYourDcvice/PrcmarketSubniissions/ucml34508.htiTi. 

We remind you that Title VIII ofthe Food and Drug Administration Amendments Act of 2007 (FDAAA) amended the PHS Act 
by adding new section 402(j) (42 U.S.C. § 282(i)), which expanded the current database known as ClinicalTrials.gov to include 
mandatory registration and reporting of results Tor applicable clinical trials of human drugs (including biological products) and 
devices. Section 402(j) requires that a certification form (http://www.fda.gov/opacom/iTiorcchoices/fdaTonTis/FDA-3674.pdf) 
accompany 
510(k)/HDE/PMA submissions. The agency has issued a draft guidance titled: "Certifications To Accompany Drug, Biological 
Proauct, and Device Applications/Submissions: Compliance with Section 402(j) of The Public Health Service Act, Added By 
Title VIII of The Food and Drug Administration 

4/23/2012 
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Amendments Act of 2007" (http://wwwfda.gov/oc/initiatives/fdaaa/guidance certifications.html). According to 
the draft guidance, 510(k) submissions that do not contain clinical data do not need the certification form. 

The Clinical Laboratory Improvement Amendments of 1988 (CLIA) requires the categorization of commercially 
marketed test systems by level of complexity. If your device is a test system that requires categorization you will 
be notified of your complexity as an enclosure with any clearance letter. 

Please remember that all correspondeince conceming your submission MUST be sent to the Document Mail 
Center (DN4C) at the above letterhead address. Correspondence sent to any address other than the one above will 
not be considered as part of your official premarket notification submission. Also, please note the new Blue 
Book Memorandum regarding Fax and E-mail Policy entitled, "Fax and E-Mail Communication with Industry 
about Premarket Files Under Review". Please refer to this guidance for information on current fax and e-mail 
practices at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089402.htm. 

Please ensure that whether you submit a 510(k) Summarv as per 21 CFR 807.92, or a 510(k) Statement as 
per 21 CFR 807.93, it meets the content and format regulatory requirements. 

You should be familiar with the regulatory requirements for medical device available at Device Advice 
kttp.i//www.fd_a.goy/MedicalDevices/DeviceRegulationandGuidance/default.htm''. If you have other procedural 
questions, or want information on how to check on the status oFyour submission, please contact DSMICA at 
(301)796-7100 or its toll-free number (800)638-2041, or at their Intemet address . -
nttp://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/default.htm or the SlOk staff at (301) 

Sincerely, 

510(k)Staff 

4/23/2012 
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APR 2 3 2012 

Received Y ^ 

Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center ~ WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

SUBJECT: 510(k) Premarket Notification for 
Access® AccuTnl on the Access 2 Immunoassay Systems 

To Whom It May Concern; 

Beckman Coulter, Inc. is submitting this 510(k) Premarket Notification for 
Access® AccuTnl on the Access 2 Immunoassay Systems. The Access AccuTnl assay is 
a paramagnetic particle, chemiluminescent immunoassay for the quantitative 
determination of cardiac troponin I (cTnl) levels in human serum and plasma using the 
Access 2 Immunoassay System. The Access 2 System is an in vitro diagnostic device 
used for the quantitative, semi-quantitative, or qualitative determination of various 
analyte concentrations found in human body fiuids. 

This 510(k) Premarket Notification contains the administrative information, device 
description, analytical performance data and the results of the prospective clinical study. 

On May 20, 2010 FDA acknowledged receipt of pre-original investigational device 
exemption submission (Pre-IDE) 1100255. A supplement to this Pre-IDE was submitted 
on May 19. 2011 (I100255/S002). The information contained in this notification is 
consistent with the information presented to FDA in the Pre-IDE and the supplement. 

Clinical studies of the above device were initiated (first study subject enrolled at a 
clinical site) on September 16, 2010 and were not conducted under an approved 

» 
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investigational device exemption. The subject of this submission, Access AccuTnl, is 
exempt from 21 CFR Part 812 as described in Part 812.2 (c) (3). Beckman Coulter did 
conduct this clinical investigation under the standards of Good Clinical Practice, 
including training of all clinical investigators prior to study initiation, monitoring 
throughout the course of clinical investigations, and study close-outs ŵ ith 100% review 
of the clinical data. 

Access AccuTnl on the Access 2 Immunoassay Systems is manufactured by Beckman 
Coulter, Inc. at one manufacturing facility located at 1000 Lake Hazehine Drive in 
Chaska, MN 55318. 

In conformance with the National Environmental Policy Act, this 510(k) includes a claim 
for categorical exclusion. 

The existence of this 510(k) and the data and other information that it contains ai"e 
confidential, and the protection afforded to such confidential information by 18 USC 
1905, 21 USC 331(j), 5 USC 552, and other applicable laws is hereby claimed. 

If there are questions regaiding this submission, I may be contacted by telephone at (952) 
368-1383, by fax at (952) 368-7610, or by e-mail at vmachen@beckman.com. 

Sincerely, 

Valynda Machen, CQA, RAC (US) 
Group Manager, Regulatory Affairs 

Enclosure 
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SECTION E ADDITIONAL INFORMATION ON 510(K) SUBMISSIONS 
Product codes of devices to which substantial equivalence is claimed 

1 

5 

MMI 2 

6 

JIS 3 

7 

JJE 4 

8 

Summary of, or statement concerning, 
safety and effectiveness information 
E 510 (k) summary attached 
D 510(k) statement 

Infonnation on devices to which substantial equivalence is claimed (if known) 

1 
1 

2 

3 

4 

5 

6 

510(k) Number 

K053020 

K922823/A007 

1 
1 

2 

3 

4 

5 

6 

Trade or Proprietary or Model Name 

Tnl-Ultra™ Assay and Calibrators for the ADVIA 
Centaur® System 

Access 2 Immunoassay System 

i 
1 

2 

3 

4 

5 

6 

Manufacturer 

Siemens 

Beckman Coulter, Ine 

SECTION F PRODUCT INFORMATION - APPLICATION TO ALL APPLICATIONS 
Common or usual name or classification 
Troponin I Enzyme Immunoassay; Discrete photometric chemistry analyzer for clinical use 

Trade or Proprietary or Model Name for This Device Model Number 

Access AccuTnl Reagent and Calibrator for use on the Access 2 Immunoassay Systems A98143;A98144 

Access 2 Immunoassay System 81600N 

FDA document numbers of all prior related submissions (regardless of outcome) 

1 
K093558 

2 
K021814 

3 
KOI 0429 K922823/A007 

10 11 12 

Data Included in Submission 
S Laboratory Testing 

SECTION G PRODUCT CLASSIFICATION - APPLICATION TO ALL APPLICATIONS 

I I Animal Trials ^ Human Trials 

Product Code 
MMI, JJE 

C.F.R. Section (if applicable) 
21CFR862.1215; 21CFR862.2160 

Classification Panel 
Clinical Chemistry 

Device Class 
n Class 1 K Class II 
n Class III n Unclassified 

Indications (from labeling) 
The Access AccuTnl assay is a paramagnetic particle, chemiluminescent immunoassay for the quantitative determination of cardiac troponin 1 (cTnl) levels 
In human serum and plasma using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction. 
Cardiac troponin 1 detennination aids in the risk stratification of patients with unstable angina or non-ST segment elevation acute coronary syndromes with 
respect to relative risk of mortality, myocardial infarction, or increased probability of Ischemic events requiring urgent revascularization procedures. 
The Access AccuTnl Calibrators are Intended to calibrate the Access AccuTnl assay for the quantitative determination of cardiac troponin 1 (cTnl) levels In 
human serum and plasma using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial Infarction. 
Cardiac troponin 1 determination aids in the risk stratification of patients with unstable angina or non-ST segment elevation acute coronary syndromes with 
respect to relative risk of mortality, myocardial infarction, or Increased probability of ischemic events requiring urgent revascularization procedures. 
The Access 2 system is an in vitro diagnostic device used for the quantitative, seml-quantltative, or qualitative determination of various analyte 
concentrations found in human body fluids. 
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PNote: Submission of this information does not affect the need to submit a 2891 or 
2891a Device Establishment Registration form. 

FDA Document Number (if known) 

1 SECTION H MANUFACTURING / PACKAGING / STERILIZATION SITES RELATING TO A SUBMISSION 

^ Original 

n Add n Delete 

FDA Establishment Registration Number 
2122870 

Company / Institution Name 
Beckman Coulter, Ine 

Division Name (If applicable) 

Street Address 
1000 Lake Hazeltine Drive 

City 
Chaska 

Contact Name 
Valynda Machen 

LJ Original 
n Add n Delete 

^ Manufacturer n Contract Sterilizer 
n Contract Manufacturer n Repackager/ Relabeler 

Establishment Registration Number 
2122870 

Phone Number (including area code) 
( 952 ) 368-1383 

FAX Number (including area code) 
( 952 ) 368-7610 

State / Province 
MN 

Contact Title 
Group Manager, Regulatory Affairs 

FDA Establishment Registration Number 

Company/ Institution Name 

Division Name (if applicable) 

Street Address 

City 

Contact Name 

LJ Original 
n Add n Delete 

ZIP/Posfal Code 
55318 

Country 
USA 

Contact E-mail Address 
vmachen@beckman.com 

1 1 Manufacturer | j Contract Sterilizer 
1 1 Contract Manufacturer L J Repackager / Relabeler 
Establishment Registration Number 

Phone Number (Including area code) 

( ) 

FAX Number (Including area code) 

( ) 

State / Province 

Contact Title 

FDA Establishment Registration Number 

Company / Institution Name 

Division Name (if applicable) 

Street Address 

City 

Contact Name 

ZIP/Postal Code Country 

Contact E-mail Address 

1 1 Manufacturer L J Contract Sterilizer 
1 1 Contract Manufacturer L J Repackager / Relabeler 
Establishment Registration Number 

Phone Number (including area code) 

( ) 
FAX Number (including area code) 

( ) 

State / Province 

Contact Title 

ZIP/Postal Code Country 

Contact E-mail Address 

Beckman Coulter, Inc. 5I0(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

page 1-7 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mailto:vmachen@beckman.com


1 SECTION 1 UTILIZATION OF STANDARDS 

Note: Complete this section if your application or submission cites standards or Includes a "Declaration of Conformity to a Recognized Standard" 
statement. 
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Please include any additional standards to be cited on a separate page. 

Public reporting burden for this collection of information is estimated to average 0.5 hour per response, including the time for reviewing instructions, searching existing 
data sources, gathering and maintaining the data needed, and completing reviewing the collection of Information. Send comments regarding this burden estimate or 
any other aspect of this collection of infonnation, including suggestions for reducing this burden to: 

Food and Drug Administration 
CDRH (HFZ-342) 

9200 Corporate Blvd. 
Rockville, MD 20850 

/In agency may not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB control 
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1.3. Required Elements Checklist 

Section 510(k) element 
MDUFMA Cover Sheet 
CDRH Premarket Review Submission Cover Sheet 
510(k) Cover Letter 
Indications for Use Statement 
510(k) Summary or 510(k) Statement 
Truthful and Accuracy Statement 
Class III Summary and Certification 
Financial Certification or Disclosure Statement 
Declarations of Conformity and Summary Reports 
(Abbreviated 5 lO(k)s) 
Executive Summary 
Device Description 
Substantial Equivalence Discussion 
Proposed Labeling 

1 Sterilization/Shelf Life 
Biocompatibility 
Software 
Electromagnetic Compatibility/Electrical Safety 
Performance Testing - Bench 
Performance Testing - Animal 
Performance Testing - Clinical 
Certification of Compliance with Requirements of 
ClinicalTrials.govData bank 

Section 
1.1 
1.2 

Page i 
1.4 
1.6 
1.5 
1.8 
1.7 

N/A 

3.0 
4.0 
5.0 
11.0 
N/A 
N/A 
6.0 

N/A 
8.0 

N/A 
9.0 

9.19 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

page 1-9 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



1.4. Indications for Use Statement 

The Indications for Use Form is provided on the following pages. 
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Indications for Use Form 

510(k) Number (if known): 

Device Name: Access AccuTnl Reagent and Calibrator for use/^n the 
Access 2 Immunoassay Systems 

Indications for Use: 

The Access AccuTnl assay is a paramagnetic partkzfe, 
chemiluminescent immunoassay for the quantitative determination of 
cardiac troponin I (cTnl) levels in human serumyQnd plasma using the 
Access 2 Immunoassay Systems to aid in the/diagnosis of myocardial 
infarction. 

Cardiac troponin I determination aids in tKe risk stratification of patients 
with unstable angina or non-ST segment elevation acute coronary 
syndromes with respect to relative risK of mortality, myocardial 
infarction, or increased probability pf ischemic events requiring urgent 
revascularization procedures. 

The Access AccuTnl Calibrator^ are intended to calibrate the Access 
AccuTnl assay for the quantitative determination of cardiac troponin I 
(cTnl) levels in human serum and plasma using the Access 2 
Immunoassay Systems tc/aid in the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients 
with unstable anginayor non-ST segment elevation acute coronary 
syndromes with respect to relative risk of mortality, myocardial 
infarction, or increased probability of ischemic events requiring urgent 
revascularizatioi/procedures. 
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The Access 2 system is an in vitro diagnostic device used for the 
quantitative, semi-quantitative, or qualitative determination of variojkis 
analyte concentrations found in human body fluids. 

Prescription Use 
X 

(Part 21 CFR 801 Subpart 
D) 

Over-The-Countei/Use 

AND/OR 
(21 CFR 801 Subpart 
C) 

(PLEASE DO NOT WRITE BELOW THIS LMME-CONTINUE ON 
ANOTHER PAGE IF NEEDED) 

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD) 

Division Sign-Off 

Office of In Vitro Diagnostic D^ice 

Evaluation and Safety 

510(k) 
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1.5. Truthful and Accurate Statement 

April 20,2012 

PREMARKET NOTIFICATION 

TRUTHFUL AND ACCURATE STATEMENT 

As Required by 21 CFR 807.87(k) 

To the best of my knowledge, the data and information submitted in this 
premarket notification are truthful and accurate, and no material fact has been 
omitted. 

• _ ..-.r::.-.. 

Helmut Koehler 
VP Global Research and Development 
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l ^ 

, 1 5 ^ ^ 

1.6. 510(k) S u m m a r y 

510(k) Summary 

This summary of 510(k) safety and effectiveness information is]?eing submitted in 
accordance with the requirements of 21 CFR 807.92 

The assigned 510(k) number is 

Submitted By: 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Telephone: (952) 368-1142 
Fax:(952)368-7610 

Contact Person: 
Valynda Machen 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Telephone: (952) 368-1383 
Fax:(952) 368-7610 

Date Prepared: 
April 20, 2012 

Device Name: 
Proprietary / Trade Name: Access AccuTnl Reagent and Calibrator for use on 
the Access 2 Immimoassay Systems 
Common Name: Troponin I Enzyme Immunoassay 
Classification Name: Immunoassay, Troponin Subunits 
Classification Regulation: 21 CFR 862.1215 

Proprietary / Trade Name: Access 2 Immunoassay System 
Common Name: Discrete photometric chemistry analyzer for clinical use 
Classification Name: Discrete photometric chemistry analyzer for clinical use 
Classification Regulation: 21 CFR 862.2160 

Predicate Devices: 
The Access AccuTnl assay and calibrators claim substantial equivalence to 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



the Tnl-Ultra''"'^ Assay and Calibrators for the Siemens ADVIA Centaur® 
System, FDA 510(k) Number K053020, cleared December 30, 2005. 

The Access 2 Immunoassay System claims substantial equivalence to the 
Access 2 Immunoassay System (K922823/A007), cleared July 2, 2001. 

Device Description: 
The Access AccuTnl reagents, AccuTnl calibrators and/the Access 2 
Instrument compose the Access Immunoassay System for the quantitative 
determination of cardiac troponin I (cTnl) in human serurn and plasma. 

The Access AccuTnl reagent packs contain specific j^agents for the in vitro 
diagnostic measurement of cTnl including: 

• Paramagnetic particles coated with mous/monoclonal anti-human 
cardiac troponin I suspended in TRIS buffered saline, with surfactant, 
bovine serum albumin (BSA) matrix/<0.1% sodium azide, and 0.1% 
ProClin® 300. 

• O.lNNaOH. 
• TRIS buffered saline, surfactap^, <0.1 % sodium azide and 0.1% 

ProClin 300. 
• Mouse monoclonal anti-hiiifian cTnl alkaline phosphatase conjugate 

diluted in ACES buffered'saline, with surfactant, BSA matrix, protein 
(bovine, goat, mouse),/0.1% sodium azide, and 0.25% ProClin 300. 

The Access AccuTnl Calibrator set contains multi-point calibrators for use 
with the Access AccuTnl assay. Individual vials contain zero or 
approximately 0.3, 1.2,/.O, 25 and 100 ng/mL (|ag/L) of recombinant cardiac 
troponin I complex, respectively, in a buffered BSA matrix, with surfactant, 
<0.1% sodium azide/and 0.1% ProClin 300. 

Intended Use: 
The Access AccuTnl assay is a paramagnetic particle, chemiluminescent 
immunoassay for the quantitative determination of cardiac troponin I (cTnl) 
levels in hurrmn serum and plasma using the Access 2 Immunoassay Systems 
to aid in the^iagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 
unstable angina or non-ST segment elevation acute coronary syndromes with 
respect to relative risk of mortality, myocardial infarction, or increased 
probability of ischemic events requiring urgent revascularization procedures. 

The Access AccuTnl Calibrators are intended to calibrate the Access AccuTnl 
assay for the quantitative determination of cardiac troponin I (cTnl) levels in 
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human serum and plasma using the Access 2 Immunoassay Systems to aid in 
the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 
unstable angina or non-ST segment elevation acute coronary syndromes with 
respect to relative risk of mortality, myocardial infarction, or increased 
probability of ischemic events requiring urgent revascularization prpcedures. 

The Access 2 system is an in vitro diagnostic device used for .the quantitative, 
semi-quantitative, or qualitative determination of /various analyte 
concentrations found in human body fluids. 

Comparison to the Predicates: 
The Access AccuTnl and the predicate devicCj/ADVIA Centaur® Tnl-
Uitra^M, were compared. The information for the predicate device was derived 
from the predicate device 510(k) Summary and OToduct labeling. 

Similarities between the Access AccuTnLReagent and Calibrator 
and the Predica/e 

# 

Characteristic 

1 Intended Use 

Assay Principle 

Test System 

Sample Type 

Reagent Pack 
configuration 
Primary Reagent 
Materials 
Indications for 
Use Statement 

/ 

Predicate Devic / 
A D V I A Centaur® Tirt-UltraTM 

K 0 5 3 0 2 ( / 
An in vitro diagnostic nrtethod for the 
quantitative measurement of cardiac 
Tnl in serum and plasma to aid in the 
diagnosis of myocardial infarction. 
Chemiluminescent sandwich 
immunoassay/ 
Automated iinmunoassay instrument 

Serum and/heparinized plasma 

Reagent/ready to use and separated in 
a singlarreagent pack 
Solid/f)hase magnetic particles, anti-
cTnJ antibodies 
m ADVIA Centaur® Tnl-Ultra (Tnl 
lOltra) is for in vitro diagnostic use in 

/the quantitative determination of 
cardiac Troponin in human serum and 
heparinized and EDTA plasma. Cardiac 
troponin I detemiinations aid in the 
diagnosis of acute myocardial 
infarction and in the risk stratification 
of patients with non-ST segment 
elevation acute coronary syndromes 
with respective to relative risk 
mortality, myocardial infarction or 
increased probability of ischemic 
events requiring urgent 

New Device 
Access AccuTnl 

same 

same 

same 

same 

same 

same 1 

The Access AccuTnl assay is a 1 
paramagnetic particle, chemiluminescent 
immunoassay for the quantitative 
determination of cardiac troponm I (cTnl) 
levels in human serum and plasma using 
the Access 2 Inununoassay Systems to 
aid in the diagnosis of myocardial 
infarction. 

Cardiac troponin I determination aids in 
the risk stratification of patients with 
unstable angina or non-ST segment 
elevation acute coronary syndromes with 
respect to relative risk of mortality, 
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Characteristic 
Predicate Device 

A D V I A Centaur® Tnl-UItraTM 
K053020 

New Device 
Access AccuTnl 

revascularization procedures. 

The ADVIA Centaur® Tnl-Ultra 
Calibrator is for the in-vitro diagnostic 
use in the calibration ofthe Tnl-Ultra 
assay on the ADVIA Centaur® System. 

myocardial infarction, or increased 
probability of ischemic events requirmg 
urgent revascularization procedures. 

The Access AccuTnl Calibrators are 
uitended to calibrate the Access AccuTnl 
assay foi/the quantitative determination of 
cardiac/troponin I (cTnl) levels in human 
seruin and plasma using the Access 2 
Irnmunoassay Systems to aid in the 

(agnosis of myocardial infarction. 

Cardiac troponin I determination aids in 
the risk stratification of patients with 
unstable angina or non-ST segment 
elevation acute coronary syndromes with 
respect to relative risk of mortality, 
myocardial infarction, or increased 
probability of ischemic events requirmg 
urgent revascularization procedures. 

Differences between the Access 
and the 

cuTnl Reagent and Calibrator 
redicate 

Characteristic 
Predicate Device 

A D V I A Cent/ur® Tnl-UltraT" 
)53020 

New Device 
Access AccuTnl 

Sample Type EDTA plasma No EDTA plasma claim 

Immunoassay 
Instrument 

ADVIA Cen/aur Access 2 

Calibrator 
Materials 

Bovine cTril in goat serum Recombinant troponin complex in buffered 
BSA 

Calibrators: 
number and type 

Two Lyophilized : high and low (use 
with Master Curve) 

Six Liquid: approximately 0, 0.3, 1.2, 5.0, 
25 and 100 ng/mL with no master curve 

Specific Reagent 
Materials 

Polyclonal goat anti-cTnl antibody 
iled with acridinium ester, 2 

bj6tinylated mouse monoclonal anti-
nl antibodies, magnetic particles 

conjugated with streptavidin 

Mouse monoclonal anti-human cTnl 
alkaline phosphatase conjugate, magnetic 
particles coated with mouse monoclonal 
anti-human cTnl 

Sample Volume 
Analytical 
Measuring Rang^ 

0.008 ng/mL to 50 ng/mL 0.01 ng/mL to 100 ng/mL 

Acute Myocardial 
Infarction (AMI) 
Cutoff 

0.78 ng/mL per WHO-defined cutoff 0.03ng/mL based on clinical trial outcome 
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Characteristic 

Expected Results 
(Upper Reference 
Limit) 
Precision 

Predicate Device 
A D V I A Centaur® Tnl-UltraTM 

K053020 
99"" percentile of 0.04 ng/mL; range of 
0.02- 0.06 ng/mL 

Total CV of 10% at a level of 0.03 
ng/mL 

New Device 
Access AccuTnl 

99* percentile of 0.02 with a 95% 
Confidence Interval (CI) of 0.01- 0.05 
ng/mL / 
Total C\/of <8% at concentrations >0.105 
ng/mL/SD <0.0084 at concentrations 
<0.>05 ng/mL 

The Access 2 Immunoassay System and the previo^ly cleared version ofthe 
Access 2 Immunoassay System were compared. 

Similarities between the Access 2/mmunoassay System 
and the Predicate 

Characteristic 

Indication for Use 

Operating 
Principle 
Assay Type 

Detection 

Modules 

Predicate Device / 
Access 2 Immunoassay^ystem 

K922823/A007 
The Access 2 system is an/in vitro 
diagnostic device used for the 
quantitative, semi-quantitative, or 
qualitative determina/on of various 
analyte concentrations found in human 
body fluids. / 
Micro computer/^ontroUed, random 
and continuous/access 
Enzyme immunoassays 
Chemilumii/escent 

Carousel,>pipettor, analytical, fiuidic, 
electronjc/systems computer/peripheral 

New Device 
Access 2 Immunoassay System 

same 

same 

same 

same 

same 

Differences between the Access 2 Immunoassay System 
and the Predicate 

Characteristic 

Thennal algorithm/ 
capability / 
Assay Protocol / 
File (APF) / 
Software / 

Operating' 
Temperature 

/ Predicate Device 
Access 2 Immunoassay System 

/ K922823/A007 
Not present 

AccuTnl APF 

Version 2.4-3.2 

18°C to 32°C ambient 

New Device 
Access 2 Immunoassay System 

Present 

AccuTnl APF with addition ofthe thermal 
algorithm and "U" command 
Version 3.3: added capability to implement 
the thermal algorithm and "U" Command; 
added result suppression when instrument 
intemal case temperature is outside 18° to 
36°C 
18°C to 28°C ambient 
18°C to 36°C instrument case temperahire 
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1.7. Financial Disclosure Statement 

This mformation is provided in Section 9.0, Clinical Trial. 
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1.8. Class III Product Summary and Certification 

This is not a class III device, and is not substantially equivalent to a class III 

device; therefore the Literature Search and Certification requirement of the 

Safe Medical Devices Amendments (SMDA) of 1990 is not applicable. 

Beckman Coulter, Inc. 510(k) Notification page 1-20 
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2.0 Intended Use / Indications for Use 
The Access AccuTnl assay is a paramagnetic particle, chemiluminescent 

immunoassay for the quantitative determination of cardiac troponin I (cTnl) 

levels in human serum and plasma using the Access 2 Immunoassay Systems 

to aid in the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 

unstable angina or non-ST segment elevation acute coronary syndromes with 

respect to relative risk of mortality, myocardial infarction, or increased 

probability of ischemic events requiring urgent revascularization procedures. 

The Access AccuTnl Calibrators are intended to calibrate the Access AccuTnl 

assay for the quantitative detennination of cardiac troponin I (cTnl) levels in 

human serum and plasma using the Access 2 Immunoassay Systems to aid in 

the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 

unstable angina or non-ST segment elevation acute coronary syndromes with 

respect to relative risk of mortality, myocardial infarction, or increased 

probability of ischemic events requiring urgent revascularization procedures. 

The Access 2 system is an in vitro diagnostic device used for the quantitative, 

semi-quantitative, or qualitative determination of various analyte 

concentrations found in human body fluids. 

Beckman Coulter, Inc. 510(k) Notification page 2-1 
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3.0 Executive S u m m a r y 

3 .1 . Background 

In March 2010, Beckman Coulter submitted a pre-IDE (1100255) to the 

Agency specifically to address changes that had been made to the AccuTnl 

device over time. During the review of the pre-IDE, the Agency provided 

Beckman Coulter with a "Points to Consider" document to ensure that the 

performance of the AccuTnl device would meet the current clinical needs 

reflected in the Academy of Clinical Biochemistry Laboratory Medicine 

Practice Guidelines and the Joint ESC/ACCF/AHA/WHF Task Force 

Guidelines that pertain to diagnosis of myocardial infarction (collectively "MI 

Guidelines").' Also, through the course ofthe pre-IDE discussions, Beckman 

Coulter obtained extensive FDA feedback on the proposed clinical trial and 

analytical study designs. This feedback was incorporated into both the 

analytical study plans and the clinical trial protocols. 

Subsequently, Beckman Coulter discovered that changes in instrument 

operating temperatures could affect the accuracy of AccuTnl measurement. 

To address this thermal sensitivity, Beckman Coulter took two steps. First, in 

April 2011 Beckman Coulter issued a recall notice (PCA 16241) to inform 

customers of the issue and to restrict the temperature range the device could 

be used at in order to minimize the impact of temperature on performance. 

Second, Beckman Coulter designed a comprehensive solution to minimize the 

effects of thermal sensitivity and provide a larger, less restrictive temperature 

range to customers. This solution is a software algorithm that normalizes 

troponin results based on internal instrument temperatures (which are 

' Available at 
http://www.fda.gOv/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/ucm230118.h 
tm. 
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measured using a thermistor found in currently fielded instruments) during a 

sample run and during the associated calibration run. This solution is 

\ implemented through a combination of system and operating software 

changes. 

In order to demonstrate the effectiveness of the thermal solution, Beckman 

Coulter redesigned the previously agreed upon anal5l;ical studies to 

incorporate extensive variable temperature testing after having several 

discussions with FDA and addressing the feedback it received 

(I100255/S002). 

The results of these studies provided data for the AccuTnl assay on the Access 

2 Immunoassay System that, among other things, demonstrated: 

• High clinical sensitivity and specificity when evaluated in a multi-

center pivotal clinical trial of 1,929 subjects, and 

• All pre-defined acceptance criteria were met for analytical testing 

* studies conducted across the operating range of 18°C to 28 °C. 

Further details are provided below and throughout this document. 

3.2. Device Descript ion 

Access AccuTnl consists of reagent packs, calibrators and the AccuTnl Assay 

I Protocol File (APF) which contains all the parameters used to process the 

AccuTnl assay. Access AccuTnl, together with the Access 2 Immunoassay 

System (instrument) provide for the quantitative determination of cTnl levels 

in human serum and plasma using paramagnetic particle solid phase 
1 

! technology and chemiluminescent signal detection. Calibrators, quality 

controls, and patient samples containing cTnl are analyzed in a two-site 

; immunoenzymatic ("sandwich") assay. A detailed device description for the 

AccuTnl assay, calibrators, and Access 2 instrument is located in Section 4.0, 

Device Description. 
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3.3. Substantial Equivalence 

Beckman Coulter believes the Access 2 AccuTnl assay is substantially 

equivalent to the ADVIA Centaur® Tnl-UltraTM, K053020, and the Access 2 

Immunoassay System is substantially equivalent to the Access 2 

Immunoassay System, K922823/A007. Information on similarities and 

differences can be found in Section 5.0, Substantial Equivalence Discussion. 

3.4. Performance Testing 

Testing for the AccuTnl assay on the Access Immunoassay Systems included: 

• Extensive software development, testing, and validation; 

• Comprehensive analytical testing that included extensive testing at 

multiple temperatures to establish the analytical performance of the 

AccuTnl assay on the Access 2 Immunoassay System; and 

• A pivotal clinical trial with nearly 2000 subjects, which, together with 

other data and information, supports substantial equivalence to the 

predicate device and demonstrates the ability of the system to meet 

current medical needs described in the MI Guidelines. 

Summaries of these activities are provided below. 

Software Verification and Validation 

Extensive software verification and validation testing ensured that the Access 

2 system software version 3.3 design outputs met the requirements of the 

design inputs and conformed to the user needs and intended use. The 

objectives ofthe testing were to: 

• Verify the design changes to the system software 

• Verify the thermal software requirements 

• Verify that no unintended changes have been introduced 

• Verify the correct installation of system software for the Access 2 
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• Validate that the operation of the system software conforms to user 

needs and intended use 

A detailed discussion of software changes and the associated verification and 

validation activities are provided in Section 6.0, System Software. 

Analytical Performance 

Analytical performance testing was performed in support of the development 

of this product and a summary of this testing and the results is provided in 

Attachment 1 of the Executive Summary section. Detailed descriptions of 

these studies are provided in see Section 8.0, Analytical Performance. 

Clinical Trials 

The clinical efficacy of Access AccuTnl was demonstrated by two clinical 

trials. In the first study, a prospective feasibility trial was conducted to 

determine study sample size and propose a clinical cut-off to be validated in a 

prospective pivotal trial. In the second study, a prospective trial of apparently 

healthy individuals was conducted to establish and characterize an upper 

reference limit. 

The prospective multi-center Pivotal Trial was designed and conducted based 

on the prospective Feasibility Trial, the FDA document "Points to Consider 

for Troponin pre-IDE and 510(k) Submissions" (April 30, 2010), the pre-IDE 

discussions with FDA, and the scientific literature and cardiology guidelines. 

A total of 1,929 patients presenting with symptoms suspicious for acute 

myocardial infarction with serial plasma samples were evaluated in this 

Pivotal Trial. Diagnoses used as "truth" in the study were adjudicated by a 

trained expert central panel that was blinded to results from Access AccuTnl 

testing. Significant diagnostic efficacy was demonstrated in both the 
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Feasibility Trial and the Pivotal Trial at all time intervals after Emergency 

Department admission and at all time intervals after symptom onset. 

The Feasibility Trial ROC curve analysis determined that a cutoff of 0.03 

ng/mL yielded 95% sensitivity. This proposed cutoff was validated by the 

larger multi-center Pivotal Trial where a cutoff of 0.03 ng/mL yielded 94.3% 

(91 to 98%) sensifivity. This 0.03 ng/mL cutoff is within the 95% CI of 

results from the Feasibility Trial. 

Details of this study are provided in Section 9.0, Clinical Trial. 

3.5. Conclusion 

The information provided in the sections cited above demonstrates that the 

proposed new device, the Access AccuTnl assay, has the same intended use as 

the predicate device. Moreover, the Access 2 instrument, which was modified 

to address thermal sensitivity, has the same intended use as the predicate 

device. In addition, verification and validation testing, the clinical and 

analytical data, the clinical use of the product reflected in current MI 

diagnostic guidelines, and other scientific information provided in this 

submission demonstrate that the Access AccuTnl assay on the Access 2 

Immunoassay Systems is as safe and effective as the predicate devices. Taken 

together, this information establishes the substantial equivalence of Beckman 

Coulter's products to predicates. 
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Attachment 1: Analytical Performance Summary 

Study 510(k) 
Section 

Study 
Description 

Acceptance 
Criteria Results Pass/Fail 

I8°CEP17-A 0.004 ng/mL Pass 
NLCEPI7-A 
28°CEP17-A 

Limit of Blank 

LoB<0.010 
ng/mL 

0.003 ng/mL Pass 

8.1 
0.004 ng/mL Pass 

Multi-Temp^ 0.003 ng/mL Pass 

Cross-Temp 
Analysis 

LoB within 
0.010 ng/mL of 
each temp 0.001 ng/mL Pass 

18°CEPI7-A 
NLC EPl7-A 
28°CEP17-A 

LoD <0.030 
ng/mL 

0.006 ng/mL Pass 
0.005 ng/mL Pass 
0.009 ng/mL Pass 

Limit of Detection 8.2 Multi-Temp 

SD <0.0084 
ng/mL 
LoD <0.030 
ng/mL 

Max SD = 0.0038 
ng/mL 
LoD = 0.009 ng/mL Pass 

Cross-Temp 
Analysis 

SD <0.0084 
ng/mL 
LoD <0.030 
ng/mL 

Max SD = 0.0052 
ng/mL 
LoD = 0.010 ng/mL Pass 

I8°CEP17-A 

Max 10% LoQ ^ 
0.02 ng/mL 
Max 20% LoQ •• 
0.01 ng/mL Pass 

NLC EPl7-A 

Limit of 
Quantitation 8.3 

28°CEPI7-A 

Multi-Temp 

Cross-Temp 
Analysis 

10%LoQ<0.06 
ng/mL 
20% LoQ <0.03 
ng/mL 

Max 10% LoQ ^ 
0.03 ng/mL 
Max 20% LoQ •• 
0.01 ng/mL 

10%LoQ<0.06 
ng/mL 
20% LoQ <0.03 
ng/mL 

SD <0.0084 
ng/mL or CV 
<8% 
10% LoQ <0.06 
ng/mL 
20% LoQ <0.03 
ng/mL 

SD <0.0084 
ng/mL or CV 

Max 10% LoQ ^ 
0.04 ng/mL 
Max 20% LoQ •• 
0.02 ng/mL 
Max 10% LoQ = 
0.03 ng/mL 
Max 20% LoQ = 
<0.01 ng/mL 

Max SD = 0.0047 
ng/mL 
Max CV = 3% 
Max 10% LoQ = 
0.04 ng/mL 
Max 20% LoQ = 
0.02 ng/mL 

Pass 

Pass 

Pass 

Max SD •-
ng/mL 

0.0055 
Pass 
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Attachment 1: Analytical Performance Summary 

Study 510(k) 
Section 

Study 
Description 

Acceptance 
Criteria 

Results Pass/Fail 

<8% Max CV = 4% 

Precision 8.4 

I8°CEP5-A2 

NLC EP5-A2 

28°C EP5-A2 

Multi-Temp 

Cross-Temp 
Analysis 

SD <0.0084 
ng/mL or CV 
<8% 

Max SD = 
ng/mL 
Max CV •• 

0.0030 

^5% 
Max SD --
ng/mL 
Max CV •• 

0.0032 

= 3% 
Max SD = 
ng/mL 
Max CV •• 

0.0050 

6% 
Max SD --
ng/mL 
Max CV •• 

0.0020 

• 6 % 

MaxSD = 
ng/mL 
Max CV •• 

0.0030 

• 8 % 

Pass 

Pass 

Pass 

Pass 

Pass 

I8°CEP6-A 
Linearity 8.5 NLC EP6-A 

p >0.05 or bias 
<16% 

Max bias = 10% 
Max bias = 9% 

28°C EP6-A Max bias = 8% 

Pass 
Pass 
Pass 

High Dose Hook 
Effect 8.6 NLC 

No hook effect 
from S5 
calibrator 
concentration 
up to at least 
2,000 ng/mL. 

No hook at 2,529 
ng/mL Pass 

Reagent pack real 
time stability 

Target = 
months 

12 
Stable for 6 
months; study 
ongoing 

Reagent open pack 
stability 

Stable for >3 5 
days Stable for 56 days 

Stored calibration 
curve stability 

8.7 NLC 
Stable for >35 
days Stable for 56 days 

Calibrator real time 
stability 

Target = 12 
months 

Stable for 4 
months; study 
ongoing 

Calibrator open vial 
stability 

Target = 60 
days 

Stable for 8 days; 
study ongoing 

Pass 

Pass 

Pass 

Pass 

Pass 
Interference and 
Analytical 
Specificity 

18°CEP7-A2 
8.8 NLC EP7-A2 

28°C EP7-A2 

Interference 
<10.0% 

No interference 
>10.0% 

Pass 
Pass 
Pass 
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Attachment 1: Analytical Performance Summary 

Study 510(k) 
Section 

Study 
Description 

Acceptance 
Criteria 

Results Pass/Fail 

18°CEP7-A2 

Cross-reactivity 8.9 NLC EP7-A2 
Cross-reactivity 
<1.00% 

28°C EP7-A2 

Max cross-
reactivity = 0.ir/o 
Max cross-
reactivity = 0.08% 
Max cross-
reactivity = 0.06% 

Pass 

Pass 

Pass 

Sample Matrix 
Comparison 8.10 

18°C 

23 °C 

28°C 

Slope = 1.00 
±0.10 
r>0.95 

Slope = 1.03, 
r = 0.99 Pass 
Slope = 1.02, 
r = 0.99 Pass 
Slope = 1.04, 
r = 0.99 Pass 

HAMA/ 
Heterophile 8.11 NLC 

Characterize 
blocker 
effectiveness 

The AccuTnl 
reagent pack has 
been formulated to 
minimize the 
effects of HAMA 
and Heterophile 
interference. 

Pass 

Thermal Sensitivity 
- Robustness 

8.12 
Six 
Temperatures 

p >0.05 or 
slope <0.0I0 Max slope = -0.007 Pass 

Thermal Sensitivity 
- Impact on Low 
Dose Concordance / 
Agreement 

8.13 
Six 
Temperatures 

p >0.05 or 
concordance 
>90% 
Bias <0.0084 
ng/mL 

0.02 ng/mL 
analysis: 
Concordance 93%, 
Bias = 0.0065 
ng/mL 

0.03 ng/mL 
analysis: 
Concordance 91%, 
Bias = 0.0082 
ng/mL Pass 

Thermal Sensitivity 
- Impact on Cross-
Temperature 
Method 
Comparison 

18°Cvs23°C 

8.14 18°Cvs28°C 
Slope =1.00 
±0.10 
r>0.95 

Slope =1.01, 
r=1.00 Pass 
Slope = 0.98, 
r = 1.00 Pass 

23°C vs 28°C 
Slope = 0.97, 
r=1.00 Pass 

m-

Note: Normal laboratory conditions (NLC) is the actual recorded temperature(s) that 

occurred in the laboratory on the day(s) ofthe study. 
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4.0 Device Descript ion 

The Access AccuTnl assay is a paramagnetic particle, chemiluminescent 

immunoassay for the quantitative determination of cardiac troponin I (cTnl) 

levels in human serum and plasma using the Access 2 Immunoassay Systems 

to aid in the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 

unstable angina or non-ST segment elevation acute coronary syndromes with 

respect to relative risk of mortality, myocardial infarction, or increased 

probability of ischemic events requiring urgent revascularization procedures. 

The Access AccuTnl Calibrators are intended to calibrate the Access AccuTnl 

assay for the quantitative determination of cardiac troponin I (cTnl) levels in 

human serum and plasma using the Access 2 Immunoassay Systems to aid in 

the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 

unstable angina or non-ST segment elevation acute coronary syndromes with 

respect to relative risk of mortality, myocardial infarction, or increased 

probability of ischemic events requiring urgent revascularization procedures. 

The Access 2 system is an in vitro diagnostic device used for the quantitative, 

semi-quantitative, or qualitative determination of various analyte 

concentrations found in human body fluids. 

Access AccuTnl consists of reagent packs, calibrators and the AccuTnl Assay 

Protocol File (APF) which contains all the parameters used to process the 

AccuTnl assay. Access AccuTnl together with the Access 2 Immunoassay 
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System provide for the quantitative determination of cTnl levels in human 

serum and plasma using paramagnetic particle solid phase technology and 

chemiluminescent signal detection. Calibrators, quality controls, and samples 

containing cTnl are analyzed in a two-site immunoenzymatic ("sandwich") 

assay, using alkaline phosphatase conjugated mouse monoclonal anti-human 

cTnl and paramagnetic particles coated with mouse monoclonal anti-human 

cTnl. The human cTnl binds to the anti-cTnl antibody on the solid phase, 

while the anti-cTnl antibody-alkaline phosphatase conjugate reacts with 

different antigenic sites on the cTnl molecules. After incubation in a reaction 

vessel, materials bound to the solid phase are held in a magnetic field while 

unbound materials are washed away. Then, the chemiluminescent substrate 

Lumi-Phos 530 is added to the vessel and light generated by the reaction is 

measured with a luminometer. The light production is directly proportional to 

the concentration of cTnl in the sample. The amount of analyte in the sample 

is determined from a stored, multi-point calibration curve. 

The following paragraphs describe the Access AccuTnl Reagent and 

Calibrator Kits, the general purpose substrate and wash buffer, and an 

overview ofthe Access 2 Immunoassay Instrument. 

4 .1 . Reagen t Ki t 

The Access AccuTnl Reagent Kit consists of two reagent packs. Each reagent 

pack contains four reagents: 

• Paramagnetic particles coated with mouse monoclonal anti-human 

cardiac troponin I (cTnl) suspended in TRIS buffered saline, with 

surfactant, bovine serum albumin (BSA) matrix, <0.1% sodium 

azide, and 0.1% ProClin® 300. 

• O.lNNaOH. 

• TRIS buffered saline, surfactant, <0.1% sodium azide and 0.1%) 

ProClin 300. 
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• Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate 

diluted in ACES buffered saline, with surfactant, BSA matrix, 

protein (bovine, goat, mouse), <0.1% sodium azide, and 0.25% 

ProClin 300. 

4.2. Calibrator Kit 

The Access AccuTnl Calibrator Kit consists of ready-to-use, liquid, multi

point calibrators for use with Access AccuTnl Reagent Kit. Individual vials 

contain zero or approximately 0.3, 1.2, 5.0, 25 and 100 ng/mL (|ig/L) of 

recombinant cardiac troponin I complex, respectively, in a buffered BSA 

matrix, with surfactant, <0.1% sodium azide, and 0.1% ProClin 300. No 

changes have been implemented in the AccuTnl calibrator material as part of 

this submission; the antigen, the matrix, and the concentration of antigen at 

each level are identical to the previously cleared (KOI0429) Access AccuTnl 

Calibrators. 

4.3. Substrate 
The Access Substrate is a general purpose reagent that is an accessory used 

for all immunoassays on the Access 2. It is a dioxetane-based 

chemiluminescent compound. This chemiluminescent substrate, Lumi-Phos® 

530, is added to the reaction vessel and light generated by the reaction is 

measured with a luminometer. 

4.4. W a s h Buffer 

The Access Wash Buffer II is a general purpose reagent that is an accessory 

used for all immunoassays on the Access 2. It is TRIS-buffered saline 

containing surfactant and preservatives. It is used to clean the pipetting probe 

tip and wash paramagnetic particles to remove unbound analyte and excess 

reagents in each reaction. 
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4.5. Access 2 Immunoassay System 

The Access 2 Immunoassay System was cleared for marketing in the US 

under K922823/A007 (July 2, 2001). The following changes to address 

thermal sensitivity, described in software section 6.0, have been made to the 

Access 2 instrument and are included in this submission. 

• Labeling of the ambient operating temperature range was changed to 

18°Cto28°C 

• Labeling of the instrument case temperature range (intemal instrument 

temperature) of 18°C to 36°C was added. 

• The requirement to accurately measure the instrument case 

temperature within ±1.0°C was implemented. 

• Upgrades in system software version 3.3 were made which included 

the following: 

o Capability to recognize and apply algorithms provided in the 

APF 

o Result suppression when instrument case temperature (intemal 

instrument temperature) is less than 18°C or greater than 36°C 

o Implementation ofthe "U" Command to improve mixing ofthe 

paramagnetic particle reagent 

The Access 2 is a member of the Access Immunoassay System instrument 

family, which is comprised of microcomputer controlled, random-access and 

continuous-access instruments. The instruments perform enzyme 

immunoassays utilizing paramagnetic particle solid phase and 

chemiluminescent detection. A luminometer measures the amount of light 

generated by the reaction. 

The Access 2 is designed to be used with numerous different immunoassays. 

The system software was designed such that immunoassays can be added to 
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the system without changing the system software. A separate assay-specific 

protocol file, the APF, is loaded into the system. The APF contains all assay-

specific parameters used to process a particular assay, including: 

• Identification of reagents used to process the assay 

• The sequence and volumes ofthe sample and reagent additions 

• Mixing parameters 

• Incubation times 

• Math model used to convert the measured response to a reportable 

result 

• Calibration information 

• Thermal algorithm 

Both the Access 2 instrument technology and its chemiluminescent assay 

format are well established and do not introduce any new risks associated with 

new technologies or methods of analysis. There are currently over 50 assays 

cleared or approved for use on the Access 2 instrument developed by 

Beckman Coulter that utilize the same technology as Access AccuTnl. 

The major Access 2 system components which execute all system processing, 

control and interface ftinctions are listed below and no changes to address 

thermal sensitivity have been made to them for this submission. 

• Carousel Module 

• Pipettor Module 

• Analytical Module 

• Fiuidic Module 

• Electronic/Systems Computer 

• Peripheral Module 
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5.0 Substant ia l Equivalence Discussion 

Beckman Coulter believes the Access 2 AccuTnl assay is substantially 

equivalent to the ADVIA Centaur® Tnl-Ultra^M, K053020 and the Access 2 

Immunoassay System is substantially equivalent to the Access 2 

Immunoassay System, K922823/A007. 

Table 1 and Table 2 provide a summary of the pertinent similarities and 

differences between the Access AccuTnl reagents and calibrators and the 

predicate. The information for the predicate device was derived from the 

predicate device 510(k) Summary and product labeling. 

Table 1: Similarities between the Access AccuTnl Reagent and Calibrator 
and the Predicate 

Characteristic 

Intended Use 

Assay Principle 

Test System 

Sample Type 

Reagent Pack 
Configuration 
Primary 
Reagent 
Materials 
Indications for 
Use Statement 

Predicate Device 
A D V I A Centaur® Tnl-Ultra^M 

K053020 
An in vitro diagnostic method for 
the quantitative measurement of 
cardiac Tnl in serum and plasma to 
aid in the diagnosis of myocardial 
infarction. 
Chemiluminescent sandwich 
immunoassay 
Automated immunoassay 
instrument 
Serum and heparinized plasma 

Reagents ready to use and separated 
in a single reagent pack 
Solid phase magnetic particles, anti-
cTnl antibodies 

The ADVIA Centaur* Tnl-UItra 
(Tnl Ultra) is for in vitro diagnostic 
use in the quantitative determination 
of cardiac Troponin in human serum 
and heparinized and EDTA plasma. 
Cardiac troponin I determinations 
aid in the diagnosis of acute 
myocardial infarction and in the risk 

New Device 
Access AccuTnl 

' same 

same 

same 

same 

same 

same 1 

The Access AccuTnl assay is a | 
paramagnetic particle, 
chemiluminescent immunoassay for the 
quantitative determination of cardiac 
troponin I (cTnl) levels in human 
serum and plasma using the Access 2 
Immunoassay Systems to aid in the 
diagnosis of myocardial infarction. 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

page 5-1 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



stratification of patients with non-
ST segment elevation acute 
coronary syndromes with respective 
to relative risk mortality, 
myocardial infarction or increased 
probability of ischemic events 
requiring urgent revascularization 
procedures. 

The ADVIA Centaur® Tnl-Ultra 
Calibrator is for the in-vitro 
diagnostic use in the calibration of 
the Tnl-Ultra assay on the ADVIA 
Centaur® System. 

Cardiac troponin I determination aids 
in the risk stratification of patients with 
unstable angina or non-ST segment 
elevation acute coronary syndromes 
with respect to relative risk of 
mortality, myocardial infarction, or 
increased probability of ischemic 
events requu^ing urgent 
revascularization procediu-es. 

The Access AccuTnl Calibrators are 
intended to calibrate the Access 
AccuTnl assay for the quantitative 
determination of cardiac troponin I 
(cTnl) levels in human serum and 
plasma using the Access 2 
Immunoassay Systems to aid in the 
diagnosis of myocardial infarction. 

Cardiac troponin I determination aids 
in the risk stratification of patients with 
unstable angina or non-ST segment 
elevation acute coronary syndromes 
with respect to relative risk of 
mortality, myocardial infarction, or 
increased probability of ischemic 
events requiring urgent 
revascularization procedures. 

The intended use, assay principle, test system, sample type, reagent pack 

configuration and primary reagent materials of the subject device are 

equivalent to those ofthe predicate device. 

Table 2: Differences between the Access AccuTnl Reagent and 
Calibrator and the Predicate 

Characteristic 

Predicate Device 
A D V I A Centaur® Tnl-

UltraTM 
K053020 

New Device 
Access AccuTnl 

Sample Type EDTA Plasma No EDTA Plasma claim 

Immunoassay 
Instrument 

ADVIA Centaur Access 2 

Calibrator 
Materials 

Bovine cTnl in goat serum Recombinant troponin complex in 
buffered BSA 
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Table 2: Differences between the Access AccuTnl Reagent and 
Calibrator and the Predicate 

Characteristic 

Calibrators: 
number and type 

Specific Reagent 
Materials 

Sample Volume 

Analytical 
Measuring Range 
Acute Myocardial 
Infarction (AMI) 
Cutoff 
Expected Results 
(Upper Reference 
Limit) 
Precision 

Predicate Device 
A D V I A Centaur® Tnl-

UltraTM 
K053020 

Two Lyophilized : high and 
low (use with master curve) 

Polyclonal goat anti-cTnl 
antibody labeled with 
acridinium ester, 2 biotinylated 
mouse monoclonal anti-cTnl 
antibodies, magnetic particles 
conjugated with streptavidin 

lOOul 
0.008 ng/mL to 50 ng/mL 

0.78 ng/mL per WHO-defined 
cutoff 

99"̂  percentile of 0.04 ng/mL; 
range of 0.02-0.06 ng/mL 

Total CV of 10% at a level of 
0.03 ng/mL 

New Device 
Access AccuTnl 

Six Liquid: approximately 0, 0.3, 
1.2, 5.0, 25 and 100 ng/mL (no 
master curve) 
Mouse monoclonal anti-human 
cTnl alkaline phosphatase 
conjugate, magnetic particles 
coated with mouse monoclonal 
anti-human cTnl 

55nl 

0.01 ng/mL to 100 ng/mL 

0.03ng/mL based on clinical trial 
outcome 

99"" percentile of 0.02 with a 95% 
Confidence Interval (CI) of 0.01-
0.05 ng/mL 
TotalCVof<8%at 
concentrations >0.105 ng/mL. 
SD <0.0084 at concentrations 
<0.105 ng/mL 

Table 3 and Table 4 provide a summary of the pertinent similarities and 

differences between the Access 2 Immunoassay System and the predicate. 

Table 3: Similarities between the Access 2 Immunoassay System and the 
Predicate 

Characteristic 

Indication for 
Use 

Operating 
Principle 
Assay Type 

Detection 

Predicate Device 
Access 2 Immunoassay System 

K922823/A007 
The Access 2 system is an in vitro 
diagnostic device used for the 
quantitative, semi-quantitative, or 
qualitative determination of various 
analyte concentrations found in human 
body fluids. 
Micro computer controlled, random 
and continuous access 
Enzyme immunoassays 

chemiluminescent 

New Device 
Access 2 Immunoassay 

System 
same 

same 

same 

same 
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Characteristic 

Modules 

Predicate Device 
Access 2 Immunoassay System 

K922823/A007 
Carousel, pipettor, analytical, fiuidic, 
electronic/systems computer/peripheral 

New Device 
Access 2 Immunoassay 

System 
same 

Table 4: Differences between the Access 2 Immunoassay System and the 
Predicate 

Characteristic 

Thermal 
Algorithm 
Capability 
APF 

Software 

Operating 
Temperature 

Predicate Device 
Access 2 Immunoassay System 

K922823/A007 
Not present 

AccuTnl APF 

Version 2.4-3.2 

18°C to 32°C ambient 

New Device 
Access 2 Immunoassay System 

Present 

AccuTnl APF with addition ofthe 
thermal algorithm and "U" 
command 
Version 3.3: added capability to 
implement the thermal algorithm 
and "U" Command; added result 
suppression when instrument 
intemal case temperature is 
outside 18°C to 36°C 
18°C to 28°C ambient 
18°C to 36°C instrument case 
temperature 

As noted above, there are certain differences between the predicate device and 

the proposed new device; however, the devices have a common intended use 

and the differences do not raise new questions about safety and effectiveness. 

The proposed new device is as safe and effective as the predicate device as 

demonstrated by verification and validation testing, the clinical and analytical 

data, the clinical use of product refiected in current published MI diagnostic 

guidelines and other scientific information provided in this submission. 

Therefore, Beckman Coulter believes the information provided in this 

submission demonstrates that the proposed new device is substantially 

equivalent to the predicate device. 

# 
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6.0 System Software 

6.1. Level of Concern 

The level of concem classification for the system software used on the Access 

2 was determined to be Major for AccuTnl. Table 5 was generated by 

performing pre-mitigation assessment of the system using the "Determining 

Level of Concem" section in FDA guidance document "Guidance for the 

Content of Premarket Submissions for Software Contained in Medical 

Devices." 

Table 5: Level of Concern 

1 

2 

3 

4 

Does the Software Device qualify as Blood Establishment 
Software? 
Is the Software Device intended to be used in combination 
with a drug or biologic? 
Is the Software Device an accessory to a medical device that 
has a Major Level of Concem? 
Prior to mitigation of hazards, could a failure ofthe Software 
Device result in death or serious injury, either to a patient or 
to a user ofthe device? Examples include the following: 

a. Does the Software Device control a life supporting or life 
sustaining function? 
b. Does the Software Device control the delivery of 
potentially harmful energy that could result in death or serious 
injury, such as radiation treatment systems, defibrillators, and 
ablation generators? 
c. Does the Software Device control the delivery of treatment 
or therapy such that an error or malfunction could result in 
death or serious injury? 
d. Does the Software Device provide diagnostic information 
that directly drives a decision regarding treatment or therapy, 
such that if misapplied it could result in serious injury or 
death? 
e. Does the Software Device provide vital signs monitoring 
and alarms for potentially life threatening situations in which 
medical intervention is necessary? 

No 

No 

No 

No 

No 

No 

Yes 

No 
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6.2. Software Descript ion 

6.2.1. Introduction 

This section describes the Access 2 system software intended for use with 

Access AccuTnl and other Access assays. The system software 

documentation in this submission reflects the new system software version 

3.3. The Access 2 system software documentation for software version 

2.4 was previously reviewed and approved by FDA in P980041/S008. 

The changes made to the software from version 2.4 to 3.3 are listed in 

Section 6.10 Software Revision History. 

The Access 2 has both instrument software and console PC software 

which are controlled by the new system software version 3.3. The Access 

2 system software version 3.3 supports all instrument configurations since 

Access 2 instmment release. 

As described in Sections 6.2.2 and 6.2.3, there are three changes in Access 

2 system software version 3.3 to address thermal sensitivity. These 

changes consist of: 

• the capability to apply a thermal algorithm, when present in an 

APF, to adjust the dose result from thermally sensitive assays. A 

thermal algorithm is being added to the AccuTnl APF. 

• the capability to suppress the assay result for all assays when the 

instrument case temperature (intemal instrument temperature) is 

less than 18°C or greater than 36°C. 

• the capability to execute a "U" Command when present in an APF. 

The "U" Command applies to particle mixing in the reagent pack 

and is being added to the AccuTnl APF. 
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Table 6: Device Features Controlled by Software 
Feature 

Facilitating Operator Input 
through User Interface 
Facilitating Direct Operator 
Interaction with Instrument 
Scheduling Assays 

Running Assays 

Calculating Results 

Monitoring/Controlling 
Instrument Environment 

Stormg Data in Database Files 

Performing Maintenance and 
Diagnostic Routines 
Facilitating Laboratory 
Information System (LIS) 
Communication 
Printing Reports 
Data-Driven Assay Processing 

Change 

None 

None 

None 
The capability to execute the "U" Command when 
present in an assay specific APF has been added to 
the Access 2 system software version 3.3. 
The capability to execute assay specific thermal 
algorithms loaded fi-om an APF has been added to 
the Access 2 system software version 3.3. The 
system software has also been modified to include 
assay result suppression when the instrument case 
temperature is less than 18°C or greater than 36 °C. 
The Access 2 system software version 3.3 actively 
measures and monitors the instrument case 
temperature during a run with an existing intemal 
instrument temperature sensor. 
The Access 2 system software version 3.3 records the 
case temperature during a run at 36 second intervals. 
The system software uses the recorded case 
temperatures to determine the temperature of an 
individual assay result and the temperature associated 
with the corresponding assay calibration. 

None 

None 

None 
The capability to load assay specific thermal 
algorithms Irom an APF has been added to the 
Access 2 system software version 3.3. 

6.2.5. Operational Environment 
This section provides a description ofthe operational environment. 

6.2.5.1. Hardware Platform 
A diagram ofthe system hardware platform is shown below in 

Figure 2. 
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Access 2 Instrument 

Site u s 
(Laboratory Infomiation System) 

Figure 2: Access Immunoassay Family Instrument Hardware Platform 

6.2.5.2. Programming Languages and Operating System 

The PC operating system is either Windows NT (for 

instruments manufactured prior to March 2010) or Windows 

XP Embedded (XPe) (for instruments manufactured starting in 

March 2010 or instruments that have undergone a field 

upgrade); the PC portion ofthe system software is programmed 

in C++. The Access 2 instrument operating system is OS-

9/X86 and the instrument system software portion is 

programmed in C. The off-the-shelf components are shown in 

Table 7. 

Table 7: Off-the-Shelf Components 
1 Category 

Operating System 

Database 

Basic Graphical User 
Interface 

Components 

Graphs (Cal, QC) 

Report Generators 

PC 
Windows NT 

or 
Windows XPe 

Poet 

Microsoft Foundation 
Classes 

Chart FX 

Crystal Reports by Seagate 

Access 2 

OS-9/X86 

None 

None 

None 

None 
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Table 7: Off-the-Shelf Components 
Category 

Utility Library 

Remote Diagnostics 

Compiler 

Device Drivers 

PC 
Microsoft Foundation 

Classes 

PC Anywhere 

Visual C++ 

Drivers fi^om I/O board 
vendors 

Access 2 

None 

None 

Hawk from 
Microware 
Microware 

Drivers 

6.3. Risk Management 
Risk Management activities were performed for the Access 2 System 

Software 3.3 in accordance with Beckman Coulter procedures BCCP0082 

(Product Safety Risk Management) and BCCP0083 (Risk Acceptability). 

These procedures are based on ISO 14971(2009). The purpose of the risk 

management activities was to identify hazards associated with the system 

software modification including use errors and foreseeable intentional misuse 

scenarios, to estimate and evaluate the risks, to control these risks, and to 

verify the effectiveness of these controls. Tables listing criteria for severity, 

probability of occurrence, probability of harm and risk acceptability are 

provided in Appendix 1. The risk management activities performed for the 

Access 2 system software version 3.3 are described in the paragraphs below. 

6.3.1. Risk Management Plan 

The Risk Management Plan describes the risk management activities to 

support the commercial release of Access 2 3.3 Software and also 

describes how the risks associated with the Access 2 3.3 Software will be 

monitored and managed following commercial release. The plan covers 

risk management activity responsibilities, risk acceptability criteria, risk 

assessment activities, verification of risk mitigation and controls, risk 

management reviews, and the post-launch risk management plan. 
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6.3.2. Work Item Evaluation and Risk Assessment 

A preliminary evaluation ofthe work items in the Access 2 3.3 Work Item 

Inclusion List was performed during the code review portion of the work 

item to identify high risk work items and assign a Concem Code of A 

through E. Table 8 contains the codes used to grade the work items. 

Table 8: Concern Code Categories 
Code 

A 

B 

C 

D 

E 

Risk Category 

High 

Moderate 

Low 

Minor 

None 

Description 
New feature, major rework of critical module, 
change of hardware requiring new software, 
affects assay processing or APF Change. Critical 
module involved in the Work Item. 
This code is not used but retained in this table due 
to the tracking tool implementation. 

This change affects support fiinctions. 

This change affects minor support functions or 
implements minor code changes that will not 
impact the System Software. 
Inconsequential changes such as: cosmetic change. 
No code change, no concem. 

The Access 2 3.3 Work Item Risk Assessment, provided in Appendix 2, 

contains the risk assessment for individual work items with Concem Code 

A associated with the thermal adjustment of test results. Concem Code B 

is not used (See Table 8). Risk assessments for work items which have a 

Concem Code of C, D or E are outside the scope of the Risk Management 

Plan and were performed and documented within the work item itself in 

the Teams Foundation Server (TFS) tool. 

The results ofthe risk assessment concluded: 

• The work item test cases were adequate to verify that the changes 

were implemented as intended. 

• Functionality was sufficiently covered by the test cases listed in the 

work item. 
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• Design and code reviews determined that any risk identified was 

effectively mitigated and there was no identified resulting risk. 

6.3.3. Access 2 3.3 System Software Change Risk Assessment 
The Access 2 3.3 System Software Change Risk Assessment, provided in 

Appendix 3, documents the risk evaluation of implementing the changes 

listed in the Access 2 3.3 Work Item Inclusion List. The safety Failure 

Modes and Effect Analysis (FMEA) table grouped work items by 

functionality areas of change and evaluated the risk of each combined 

change group. Verification and validation activities were identified for 

each of these changes or set of changes. The verification and validation 

degree of rigor was commensurate with the risk level ofthe change. 

Because the intent of the risk analysis was to encompass all assays 

available on the Access 2 platform, a worst-case severity was assumed. 

Thus, a severity of Life-threatening Injury was used in cases where a 

wrong result was identified as a hazardous situation. For instances where 

a delay in a result was identified as the hazardous situation a severity of 

Permanent Injury was used. 

Post-Mitigation probability of occurrence and probability of harm scoring 

was assessed before performing the actual prescribed testing for the 

following reasons: 

• First, these tests were not complete unless they all met acceptance 

criteria (ie: software changes were iterated until the prescribed test 

was successful). The post mitigation scoring reflected a passing 

test. 

• Second, Post-Mitigation risk assessment was needed in order to 

evaluate the necessity for additional design mitigation, additional 

testing, or risk management activities. 
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This approach allowed for proactive mitigation of any unacceptable risk. 

If necessary, an iterative risk assessment process was used until all risks 

were acceptable. 

Each group of work items was verified to ensure the design met the intent 

of the change. Additional testing was prescribed if needed to increase the 

confidence level and to ensure completeness of design mitigation. The 

tests were not complete unless they passed; software changes were iterated 

until the prescribed test was successful. 

6.3.4. Access 2 System Risk Assessment 

The purpose ofthe Access 2 System Risk Assessment (SRA), provided in 

Appendix 4, is to summarize potential failure modes related to safety and 

corresponding hazardous situations, potential harms, mitigations/risk 

control measures, and the resulting residual risk profile and its 

acceptability for the Access 2 3.3 software design change for thermal 

mitigation. Existing FMEAs are the source documents for this SRA. The 

scope of the analysis applies to the Access 2 instrument and its system 

interface with operators and the environment. 

All individual residual risks were in either Risk Zone I (Acceptable) or 

Risk Zone II (As Low as Reasonable Practicable (ALARP)). For risks 

that were in Risk Zone II, risk control measures to maintain risks in the 

ALARP zone represent the generally accepted state of the art. All 

appropriate testing was performed and controls were put in place to ensure 

that risks were as low as reasonably practicable. 

6.3.5. Risk Management Review 

Upon completion of risk management activities, a comprehensive risk 

management review was held to: 

Beckman Coulter, Inc. 510(k) Notification page 6-11 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



• evaluate identified risks and their respective controls, 

• ensure that residual risks are acceptable, 

• anticipated failure modes are communicated to product support 

personnel, 

• ensure methods are in place to obtain, review and trend post launch 

risk information, and 

• ensure the risk management plan was appropriately implemented. 

6.3.6. Risk Management Report and Conclusion 

The overall residual risk profile was deemed acceptable. Post-mitigation, 

all identified risks were in either Risk Zone 1 (Acceptable) or Risk Zone II 

(ALARP). No risks were in Risk Zone III (Unacceptable). Based on 

objective evidence provided by feasibility, characterization, verification, 

and validation studies, all risks in the ALARP zone were determined to be 

as low as reasonably practicable. No new failure modes were identified 

and no new or increased risks were identified for existing failure modes. 

In conclusion, for risks in Risk Zone 2 (ALARP), risk control measures to 

maintain risks in the ALARP zone represent the generally accepted state 

of the art where all performance characteristics related to safety meet 

(medical) requirements for the intended uses of the system software and 

are comparable to other systems in commercial distribution. All 

appropriate testing has been performed and controls put in place to ensure 

that risks are as low as reasonably practicable. 

6.4. Software Requ i remen t s Specification 

Software Requirements Specification (SRS) documents contain sections 

pertaining to the thermal algorithm and temperature monitoring. They are 

provided in the appendices indicated. 
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Table 9: Software Requirements Specifications 
Requirements Speciflcation Document 

Thermal Software Requirements 

Access 2 System Software Specification 

NexStep* Configuration Requu-ements 

NexStep* Diagnostics Requirements 

NexStep* Data Reduction Requirements 

Appendix 

Appendix 5 

Appendix 6 

Appendix 7 

Appendix 8 

Appendix 9 

* NexStep is the Beckman Coulter development project name for the Access 2 instrument. 

The specific requirements pertaining to the thermal algorithm and temperature 

monitoring or those that may be affected by these changes are traced in the 

Thermal Algorithm Design Traceability Matrix, provided in Appendix 10. 

Work items and test cases were developed to verify and validate the 

implementation of each of these requirements and are also listed in the 

Thermal Control Algorithm Design Traceability Matrix. 

6.5. Architecture Design 
No changes have been made to the architecture design for this submission. 

6.6. Software Design Specification 
The Access 2 Software Design Description Document, provided in Appendix 

11, lists all of the documents that constitute the design or a description of the 

design of the Access 2 software. The intent is to list the critical items that if 

changed represent a possible change to the design. If any item listed in the 

Design Description Document were to change, an analysis would be 

performed to detennine if the design had changed. Changing any listed item 

requires documentation describing the change and justification of actions 

taken. 

6.7. Traceabi l i ty 

A design traceability matrix was created to map user needs, design inputs, 

reqiiirements and verification and validation activities for the new thermal 

algorithm feature. The Thermal Algorithm Design Traceability Matrix is 
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# 
provided in Appendix 10. The software requirements were identified and 

tagged with unique requirement numbers. The test cases for verification and 

validation were likewise identified and tagged with unique test case numbers. 

Test cases were mapped in "many-to-one" or "one-to-many" relationships to 

the requirements. 

Also, the Access 2 3.3 System Risk Assessment traces risks identified in the 

Access 2 3.3 System Software Change Risk Assessment to the requirements 

documents and to the Access 2 3.3 Software Testing and Software Validation 

Summary. The Access 2 3.3 Softwai'e Testing and Software Validation 

Summary traces the test cases for mitigation testing back to the work items in 

the Access 2 3.3 System Software Change Risk Assessment. 

6.8. Software Development Process 

Software development planning documents were prepared for the thermal 

algorithm project in accordance with Beckman Coulter Corporate Procedure 

BCCP0085, Software Development. This procedure is designed to be 

compliant with 21 CFR 820.30 and incorporates the software life cycle 

principles outlined in the CDRH guidance document. General Principles of 

Software Validation. Key activities in the process include planning, 

requirements development and verification, design, design verification, 

coding, code verification, software testing and validation, change control, 

configuration management, risk management, traceability, and design transfer. 

All required records necessary to demonstrate that the software was developed 

in accordance with the requirements of the procedure are maintained in a 

Design History File. The specific plans are listed in Table 10 and described 

below. Additionally, the Beckman Coulter Immunoassay Software team has 

adopted the Team Software Process (TSP) to help ensure delivery of safe and 

effective medical device software. The TSP is a software process framework 

developed by the Software Engineering Institute of Camegie Mellon 
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University. The TSP provides engineering teams with a disciplined set of 

planning, reviewing, and measuring practices designed to produce high 

reliability software. All plans are reviewed and approved by a cross-

functional project management team, which includes quality assurance 

representation. 

Table 10; Development Plans 
Document 

Thermal Control Algorithm Design and Development Plan 
Thermal System Software Design and Development Plan 
Access 2 Software Development Plan 
Software Configuration Management Plan 
Access 2 3.3 Software Risk Management Plan 
Access 2 3.3 Software Testing and Software Validation Plan 

6.8.1. Thermal Control Algorithm Design and Development Plan 

This plan established the framework to manage the development and 

implementation ofthe thermal algorithm project. It includes a description 

of: 

• the Troponin/Thermal Core Team that managed the program, 

• approval authority for program deliverables, 

• critical program coordination requirements, 

• action tracking, 

• high level product development process, 

• mandatory design reviews, and 

• Design History File and Project History File locations. 

6.8.2. Thermal System Software Design and Development Plan 

This plan established the framework to manage the thermal system 

software project and includes a description of: 

• the System Software Element Team that managed the project, 

• project phases. 
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• action tracking, 

• project communication and team interface, 

• project deliverables responsibilities and approval authority, 

• mandatory design reviews, 

• technical and data reviews, 

• design change management, and 

• labeling changes. 

6.8.3. Access 2 Software Development Plan 

This document was used by the Software Development Team and 

Software Test Team members to assist in planning and executing tasks 

associated with the Access 2 3.3 software project. This plan included a 

description of: 

• software requirements sources, 

• software requirements verification, 

• design and coding verification, 

• work item unit test and work item integration test 

• software verification and validation testing, 

• independent review of testing, 

• change control and configuration management (Microsoft Team 

Foundation Server (TFS), is used to document and to control 

changes to the software) 

• supporting activities (risk management, use-error management, 

Off-The-Shelf software component management, software 

traceability, software inspection summary), 

• software documentation including Design History File and Design 

Transfer, 

• resources, schedule, and project deliverables, 

• work item process for tracking defects found during testing, and 
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• review types including formal team review, peer desk review and 

team walk-through review. 

6.8.4. Software Configuration Management Plan 

This plan is used by the software developers and describes how software 

configuration is managed and controlled. It ensures the following: 

• source code is controlled using the Microsoft Team Foundation 

Server tools in conjunction with policies and procedures, 

• all elements (Configuration Items: files and directories) that are 

inputs for the build process are version controlled, 

• Change Point Analysis is performed on every verification build 

entering the formal verification phase 

o to analyze software changes implemented during formal 

software verification 

o to determine which software functions and test procedures 

have been impacted and need re-verification, 

• any changes to configuration require revalidation. 

6.8.5. Access 2 3.3 Software Risk Management Plan 

This plan established the risk management activities to support the 

commercial release of Access 2 system software version 3.3. It includes a 

description of: 

• responsibilities 

• risk acceptability 

• risk assessment activities 

• verification activities 

• risk management reviews, and 

• the post-launch risk management plan 
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6.8.6. Access 2 3.3 Software Testing and Software Validation Plan 

This Software Testing and Software Validation Plan provided the 

guidance to execute the activities necessary to ensure the Access 2 system 

software version 3.3 design outputs met the requirements of the design 

change inputs and conformed to user needs and intended use. It includes a 

description of: 

• unit test, 

• integration test, 

• verification testing, 

• validation testing, 

• Change Point Analysis 

• deliverables, and 

• acceptance criteria 

6.9. Software Verification and Validation Test ing 

6.9.1. Test Objectives 

The software verification and validation testing ensured that the Access 2 

system software version 3.3 design outputs met the requirements of the 

design inputs and conformed to the user needs and intended use. The 

objecfives ofthe testing were to: 

• Verify design changes to the system software specified in the 

Access 2 3.3 Work Item Inclusion List 

• Verify thermal software requirements 

• Verify no unintended changes have been introduced 

• Verify correct installation of system software for the Access 2 

• Validate operation of the system software conforms to user needs 

and intended use 

6.9.2. Software Test Items 
The software items tested included: 
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• Access 2 Software CD, Version 3.3: includes builds 1006 to 3013 

containing: 

o PC System Software 

o Instrument System Software 

• Windows XPe and Windows NT4 

6.9.3. Test Documents 
Table 11 lists the testing that was performed for software verification and 

validation. 

Table 11: Software Test and Validation Documents 
Document Description 

Access 2 3.3 Unit Test Summary 

Access 2 3.3 Integration Test Summary 

Access 2 3.3 Software Testing And Software Validation Plan 

Access 2 3.3 Software Testmg And Software Validation Summary 

Access 2 3.3 System Integration Software Testing Protocol 

Access 2 3.3 System Integration Software Testing Report 

Access 2 3.3 IVD System Integration Software Testing Protocol 

Access 2 3.3 IVD System Integration Software Testing Report 

Access 2 3.3 System Level Test Protocol 

Access 2 3.3 System Level Test Report 

Access 2 Software Verification Test Case Protocols 

Access 2 Software Validation Test Case Protocols 

6.9.4. Overview of Testing 

The Access 2 3.3 Work Item Inclusion List, provided in Appendix 12, 

contains the detailed list of all functional changes approved for inclusion 

in the Access 2 system software version 3.3 release. There may be more 

than one work item to implement a feature. Test cases were developed 

and performed to verify and validate the work items. Software test 

procedures are comprised of multiple test cases. The test cases are 

designed by engineers who specialize in the functional area represented by 

the requirement. Test cases are formally reviewed and approved by a 

Beckman Coulter, Inc. 510(k) Notification page 6-19 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



team consisting at a minimum of the Software Test Engineer and a 

Software Development Engineer with expertise in the functional area. 

The work items and applicable test cases associated with the changes for 

the thermal algorithm are traceable to the requirements documents as 

shown in the Thermal Algorithm Design Traceability Matrix. Other 

testing is traced to requirements and risks as shown in the Access 2 3.3 

System Risk Assessment. 

Investigation Use Only (lUO) integration builds were created, verified and 

validated in accordance to the plan and ahead of the IVD release build. 

An IVD build ofthe system software was created, tested and released with 

the final versions of the Help files and user interface language strings. 

The IVD build incorporated the un-modified source code used for the final 

lUO build, an updated installation program, a set of updated language 

string and Help files and removal of the lUO label. Integration testing 

activities completed for the lUO build were not repeated with the IVD 

build since no source code changes were introduced. The IVD testing 

included verification and validation testing for the NT and XPe console 

operating systems. One system software CD was created which auto-

detects the operating system on which the software was installed and 

automatically installs the correct package for the targeted operating 

system. The installation software allows installation of the same system 

Software binary on either NT or XPe. 

The software verification and validation activities included Code Reviews, 

Unit Test, Integration Test, Change Point Analysis, Software System Test 

(Verification) and Software Validation. 
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6.9.5. Unit Test 

Unit testing was performed by software developers on software units to 

ensure the software functions as designed. All new or modified software 

code was unit tested prior to being included in an integration or release 

build. It is the responsibility of the software developer to ensure that the 

unit testing executed is sufficient for the source code implemented. The 

unit test was reviewed in a formal team review. Reviewers ensured that 

the unit test covered the potential hazards, malfunctions and use errors. 

Details of the unit test are documented in the work items. The results of 

the Unit Test are provided in the Access 2 3.3 Unit Test Summary which 

is provided in Appendix 13. 

6.9.6. Integration Test 

Each work item resulting in a change to the system software was verified 

by execution of test cases to ensure fimctional integrity. Work item 

testing included specific testing to verify that all assay results were 

suppressed when outside of the instrument case temperature range and to 

verify that the algorithm is correctly applied. A technical peer review was 

performed for the test cases executed for testing of the work items. The 

test cases were documented in the work item record in TFS and the work 

item was closed. All test cases were executed successfully. 

lUO software builds to be used internally and at clinical sites were 

completed and verified. Additional testing was performed on the IVD 

system software build to verify the updated Help and added language 

translations. Corresponding work items were created to handle their 

addition and verification. In addition the installation code was changed 

and verified to allow installing the same system software executable on 

either NT or XPe platforms. The source code to the system software was 

not modified in any way between the final lUO and IVD versions. The 
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results ofthe integration test are provided in the Access 2 3.3 Integration 

Test Summary which is provided in Appendix 14. 

6.9.7. Change Point Analysis 

Change Point Analysis was an activity which was initiated before 

verification testing and stopped after the last software build. A Change 

Point Analysis Review was performed on each build used for testing 

purposes. It consisted of a Technical Peer Review held for the build to 

analyze the changes introduced into the new software build and the impact 

of these changes on scheduled verification activities. The review included 

at a minimum the Software Test Lead and/or Software Test' Supervisor 

and Software Development. The purpose of the Change Point Analysis 

was as follows: 

• Assessed readiness for system testing for approved features of the 

release 

• Identified un-reviewed source code changes and determined 

appropriate action 

• Identified source code changes that were either missing from the 

build or should not be part ofthe build 

• Identified source code changes that impacted previously completed 

verification tasks 

• Determined appropriate re-verification tasks 

6.9.8. Software System Verification Testing 

Software system verification testing was performed to ensure the software 

functions as designed. Specific software test procedures were selected to 

exercise areas affected by the design changes. The system verification 

testing incorporated the risks and hazards identified in each work item. 

The table below lists the required verification, the verification protocol, 

the justification for testing and the results of testing. The verification 
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testing summarized in Table 12 is provided in the Access 2 3.3 Software 

Testing and Software Validation Plan and Summary which are provided in 

Appendices 15 and 16, respectively. 

T a b l e 12: Software 

R e q u i r e d 
Verif icat ion 

; 
Verify that all files on 
the Version 3.3 CD are 
identical to the 
Version 3.2 CD with 
the exception ofthe 
affected files as 
identified in the Work 
Items. 

Qualification of daily 
builds used for formal 
testing 

Current functionality 
of system software 

Current functionality 
of system software 

Instrument 
Temperature 
Acquisition 

System Verif icat ion Tes t ing 

Veri f icat ion 
Pro toco l 

Descr ip t ion 

rUO Build Software System Test 
Install Shield Output 
Files Audit- Compare 
the Install Shield files 
Output from 3,3 with 
the Install Shield files 
Output from Version 
3,2. and verify that all 
expected files are 
included in the build. 
Test Case Work Item 
37836 Access 2 Build 
Qualification Test 
Procedure 

Test Case Work Item 
85251-Access 2 
Results Testing for 
Quantitative, 
Qualitative, Semi-
Qualitative and 
Confirmatory Assays 
Test Case Work Item 
84562 - Copy to Disk 
Regression Test 
Test Case Work Item 
85848 - Instrument 
Temperature 
Acquisition 

Verifies that all expected files are 
included in the build and that no 
unexpected files are included. 

Verifies the daily build can be 
installed and that the software can 
execute representative assays to 
completion (with simulated RLU 
values) and a calibrator run. 

Verifies that the thermal 
algorithm implementation has not 
impacted other assay types. 
Perform test case TSTI 
(quantitative results). 

Verifies that the contents ofthe 
Diagnostics Copy to Disk are 
correct. Perfonn test case 1. 
Verifies that the instrument 
temperature is measured by the 
instrument and relayed to tlie user 
interface and that the system 
software accurately measures and 
calculates temperature values 
from the instrument sensor for 
use with the Algorithm. 

Result 

• -

Passed 

Passed 

Passed 

Passed 

Passed 
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Table 12: Software System Verification Testing 
Required 

Verification 
Temperature 
Monitoring and 
Assigned 
Temperature Detection 

Thermal Algorithin 
Implementation 

Data Storage 

Test Result Reporting 

Exercise the thermal 
adjustment algorithm 
in a range of 
unadjusted dose values 

Systems Integration 
Assay testing of Tnl 
for the implementation 
ofthe thermal 

Verification 
Protocol 

Test Case Work Item 
86262 - Temperature 
Monitormg and 
Assigned 
Temperature 
Determination 

Test Case Work Item 
86263 - Thermal 
Algorithm 
Implementation 

Test Case Work Item 
86264 - Data Storage 
of Thermal 
Infonnation 

Test Case Work Item 
86265 - Test Result 
Reportmg of 
Thermally Corrected 
Results 

Test Case Work Item 
94830 - Domain 
Check of Uncorrected 
Dose for Thermal 
Adjustment 
Calculation 
Access 2 3.3 System 
Integration Software 
Testing Protocol 

Description 

Verifies that the instrument 
regularly samples and time 
stamps instrument temperature 
throughout assay processing, 
creating a data list for each result 
and calibration. Each result is 
effectively associated with a list 
of paired temperatures and time 
stamps. The System Software 
stores each data list in the 
database. 
Verifies that the system software 
loads the algorithm from the APF 
into the system software database 
and calculates the adjusted result. 
The adjusted results are 
compared to the results 
independently calculated via a 
validated Excel spreadsheet. 
Discrete datasets are created to 
stress both instrument 
temperature and assay result 
boundary conditions. 
Verifies that the System Software 
correctly stores the data in the 
System Software database. The 
required data stored includes the 
calibration temperature, the result 
temperature, the unadjusted 
result, the adjusted result, and the 
Algorithm used for calculations. 
Verifies that the System Software 
accurately reports the adjusted 
result. The System Software can 
report results via the user 
interface display, prmted result 
reports, electronically to the 
Laboratory Information System 
(LIS), or to a result data file. 
Verifies that the System Software 
accurately reproduces the thermal 
algorithm function at the 
clinically significant range. 

Verifies the expected algorithm 
implementation and integration 
by exercising the algorithm in a 
system envu-onment with wet 

Result 

Passed 

' ' 

Passed 

Passed 

Passed 

Passed 

Passed 

(See 
section 
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T a b l e 12: Software 

Requ i r ed 
Verification 

algorithm for 
temperature 
adjustment and the 
new pipetting Cycle U 
command 

' System Verif icat ion Tes t ing 

Verif icat ion 
Pro toco l 

Descr ipt ion 

assay reagents and djTiamic 
temperature inputs. Also verifies 
the new pipetting Cycle "U" 
Command. 

Resu l t 

(6.9.9) 
below, 
System 
Integration 
Software 
Testing-
rUO, for 
more 
details) 

2"" lUO Build Software System Test ! 
Temperature 
Monitoring and 
Assigned 
Temperature Detection 

Test Case Work Item 
86262 - Temperature 
Monitoring and 
Assigned 
Temperature 
Determination 

Verifies that the instrument 
regularly samples and time 
stamps instniment temperature 
throughout assay processing, 
creating a data list for each result 
and calibration. Each result is 
etTectively associated with a list 
of paired temperatures and time 
stamps. The System Soflware 
stores each data list in the 
database. 

Passed 

rVD Build Specific Software System Test 
Verify that all files on 
the Version 3.3 CD are 
identical to the 
Version 3.2 CD with 
the exception ofthe 
affected files as 
identified in the Work 
Items. 

Verify that all files on 
the Version 3.3 CD are 
identical to the 
Version 2.8 CD with 
the exception of tlie 
affected files as 
identified in the Work 
Items. 

Install Shield Output 
Files Audit- Compare 
the Install Shield files 
Output from 3.3 with 
the Install Shield files 
Output from Version 
3.2 and verify that all 
expected files are 
included in the build. 

Platform: XPe 
Install Shield Output 
Files Audit- Compare 
the Install Shield files 
Output from 3.3 with 
the Install Shield files 
Output from Version 
2.8 and verify that all 
expected files are 
included in the build. 

Platform: NT 

Verifies that all expected files are 
included in the build and that no 
unexpected files are included. 

Verifies that all expected files are 
included in the build and that no 
imexpected files are included. 

Passed 

Passed 
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Table 12: Software System Verification Testing 
Required 

Verification 
Verification 

Protocol 
Description Result 

Current fiinctionality 
of system software 

Test Case Work Item 
84562 - Copy to Disk 
Regression Test 

Platform: NT and 
XPe 

Verifies the contents ofthe 
Diagnostics Copy to Disk are 
correct for each scenario tested. 

Passed 

Current functionality 
of system software 

Test Case Work Item 
85251-Access 2 
Results Testing for 
Quantitative, Semi 
Quantitative, 
Qualitative and 
Confirmatory Assays 

Platform: NT 

Verifies the input and output of 
Quantitative, Semi Quantitative 
and Qualitative Assays for both 
thermal and non-thermal 
controlled assays 

Passed 

Current functionality 
of system software 

Test Case Work Item 
112816-Workgroup 
Test Case 

Platform: NT 

Verifies the Access 2 workgroups 
behave as intended 

Passed 

Instrument 
Temperature 
Acquisition 

Test Case Work Item 
85848 - Instrument 
Temperature 
Acquisition 

Platform: NT 

Verifies the instrument 
temperature is measured by the 
instrument and relayed to the user 
interface. The system software 
accurately measures and 
calculates temperature values 
from the instrument sensor for 
use with the Algorithm 

Passed 

Temperature 
Monitoring and 
Assigned 
Temperature 
Detection 

Test Case Work Item 
86262 - Temperature 
Monitoring and 
Assigned 
Temperature 
Detection 

Platform: NT 

Verifies the instrument regularly 
samples and time stamps 
instrument temperature 
throughout assay processing, 
creating a data list for each result 
and calibration. Each result is 
effectively associated with a list 
of pau-ed temperatures and time 
stamps. The System Software 
stores each data list in the 
database. 

Passed 
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Table 12: Software System Verification Testing 
Required 

Verification 
Verification 

Protocol 
Description Result 

Thermal Algorithm 
Implementation 

Test Case Work Item 
86263 - Thermal 
Algorithm 
Implementation 

Platform: NT 

Verifies that the system software 
loads the algorithm from the APF 
into the system software database 
and calculates the adjusted result. 
The adjusted results is compared 
to the results independently 
calculated via a validated Excel 
spreadsheet. Discrete datasets are 
created to sfress both instrument 
temperature and assay result 
boundary conditions. 

Passed 

Data Storage Test Case Work Item 
86264 - Data Storage 
of Thermal 
Information 

Platform: NT 

Verifies that the System Software 
correctly stores the data in the 
System Software database. The 
required data stored includes the 
calibration temperature, the result 
temperature, the unadjusted 
result, the adjusted result, and the 
Algorithm used for calculations. 

Passed 

Test Result Reporting Test Case Work Item 
86265 - Test Result 
Reporting of 
Thermally Corrected 
Results 

Platform: NT 

Verifies that the System Software 
accurately reports the adjusted 
result. The System Software can 
report results via the user 
mterface display, printed result 
reports, elecfronically to the 
Laboratory Information System 
(LIS), or to a result data file. 

Passed 

Systems Integration 
Assay testing of Tnl 
for the implementation 
of the thermal 
algorithm for 
temperature 
adjustment and the 
new pipetting Cycle 
"U" command 

Access 2 3.3 IVD 
System Integration 
Software Testing 
Protocol 

Verifies the expected algorithm 
implementation and mtegration 
by exercising the algorithm in a 
system environment with wet 
assay reagents and dynamic 
temperature inputs. Also verifies 
the new pipetting Cycle "U" 
Command. 

Passed 

(See 
section 
(6.9.10) 
below. 
System 
Integration 
Software 
Testing-
IVD, for 
more 
details) 

6.9.9. System Integration Software Testing- lUO Build 

This testing verifies the capability ofthe Access 2 system software version 

3.3 to: 
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• apply an algorithm to adjust the dose result for thermally sensitive 

assays, and 

• the capability to run a "U" Command introduced in specific assay 

protocol files. 

6.9.9.1.Testing Description 

To verify that the application ofthe thermal algorithm and "U" 

Command were performed by the software as expected, 

multiple levels of the MORE Diagnostics Cardiac Quality 

Control material were tested with the AccuTnl assay on two 

Access 2 instruments. The Quality Control material is known 

to have a temperature dependent dose response in the absence 

of a thermal adjustment. The instrument ran in a thermal 

chamber at three temperature settings (18°C, 24°C, and 30°C). 

The adjusted results obtained from this testing were compared 

to results independently calculated via a validated Excel 

spreadsheet to determine if the thermal algorithm had been 

applied correctly. The acceptance criterion was that the 

thermally adjusted dose from the Access 2 instrument running 

system software version 3.3 must be identical to the adjusted 

dose as calculated by the Excel spreadsheet to within 2 decimal 

places (0.00). This testing demonstrated acceptable thermal 

monitoring functionality and the capability to apply the 

algorithm. 

For the "U" Command, oscilloscope readings were monitored 

during the mixing cycle. The acceptance criterion was that the 

mixing frequency of the probe be maintained throughout the 

duration ofthe mixing cycle. 
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6.9.9.2.Testing Results 

The results of the thermal algorithm application testing are 

provided in Table 13. All thermally adjusted dose values for 

both Access 2 instruments for all samples tested were identical 

to the adjusted dose values calculated by the Excel spreadsheet 

to within 2 decimal places. The system integration software 

testing verified that the application of the thermal algorithm as 

implemented in the Access 2 system software version 3.3 

performed as expected and met the acceptance criteria. 

Table 13 

Sample 

: Results of Comparison Testing- lUO 

# 
Instruments 

# Replicates 
per 

Instrument 

Difference 
Between 

Independent and 
Instrument 

Corrected Dose = 
0.00 

Access 2 Instruments at 18°C 
QCl 
QC2 
QC3 

2 
2 
2 

10 
10 
10 

Passed 
Passed 
Passed 

Access 2 Instruments at 24°C | 
QCl 
QC2 
QC3 

2 
2 
2 

10 
10 
10 

Passed 1 
Passed 1 
Passed | 

Access 2 Instruments at 30°C | 
QCl 
QC2 
QC3 

2 
2 
2 

10 
10 
10 

Passed 
Passed 
Passed 

The "U" Command testing met the acceptance criteria. The 

hardware signals monitored via an oscilloscope matched the 

expected waveforms. Results of this test demonstrated that the 

frequency of the mixing probe was maintained and consistent 

for the entire duration ofthe mixing cycle. 
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This verification testing is provided in the Access 2 3.3 System 

Integration Software Testing Protocol and Report which are 

provided in Appendices 17 and 18 respectively. 

6.9.10. System Integration Software Testing- IVD Build 

Section 6.9.9, System Integration Software Testing, was repeated using 

the IVD release software 3.3. The IVD software release combined the 

single executable software for both Windows XPe and NT platforms onto 

a single CD to allow installation ofthe system software on either operating 

system. 

The thermal algorithm application and "U" command testing was 

performed on four instruments, two with Windows NT and two with 

Windows XPe operating systems. The number of controls, the number of 

replicates, the temperatures and the acceptance criteria are the same as in 

the previous study with the lUO build software 3.3. 

The results of the thermal algorithm application testing are provided in 

Table 14 below. All thermally adjusted dose values for both Access 2 

instruments for all samples tested were identical to the adjusted dose 

values calculated by the Excel spreadsheet to within 2 decimal places 

(0.00). The system integration software testing verified that the 

application of the thermal algorithm as implemented in the Access 2 IVD 

system software version 3.3 performed as expected and met the 

acceptance criteria. 
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Table 14: Resu 

Sample 

ts of Comparison Testing- IVD 

# 
Instruments 

Access 2 N 
QCl 
QC2 
QC3 

2 
2 
2 

# Replicates 
per 

Instrument 

Difference Between 
Independent and 

Instrument Corrected 
Dose = 0.00 

T Instruments at 18°C 
10 
10 
10 

Passed 
Passed 
Passed 

Access 2 XPe Instruments at 18 °C 
QCl 
QC2 
QC3 

2 
2 
2 

Access 2 N' 
QCl 
QC2 
QC3 

2 
2 
2 

10 
10 
10 

Passed 
Passed 
Passed 

Flnstruments at24°C 
10 
10 
10 

Passed 
Passed 
Passed 

Access 2 XPe Instruments at 24°C 
QCl 
QC2 
QC3 

2 
2 
2 

Access 2 NT 
QCl 
QC2 
QC3 

2 
2 
2 

10 
10 
10 

Passed 
Passed 
Passed 

r Instruments at 30°C 
10 
10 
10 

Passed 
Passed 
Passed 

Access 2 XPe Instruments at 30°C 
QCl 
QC2 
QC3 

2 
2 
2 

10 
10 
10 

Passed 
Passed 
Passed 

The "U" Command testing met the acceptance criteria. The hardware 

signals monitored via an oscilloscope matched the expected waveforms. 

Results of this test demonstrated that the frequency of the mixing probe 

was maintained and consistent for the entire duration ofthe mix cycle. 

The verification testing is provided in the Access 2 3.3 IVD System 

Integration Software Testing Protocol and Report which are provided in 

Appendices 19 and 20 respectively. 
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6.9.11. Software System Level Test 

The Access 2 3.3 System Software Change Risk Assessment called for 

system level testing of the Access 2 3.3 software. The prescribed 

verification protocol used multiple assays to mitigate risk that the 

cumulative implementation of the sofhvare features in system software 

version 3.3 may adversely affect the Access 2 instrument on the system 

level to generate correct results. 

The testing consisted of a selected mix of assays representing a range of 

assay process variables (format, different incubation times, sample 

volume, 1 step, 2 step, competitive, sequential and dilution). The assays 

tested are listed in Table 15. 

Table 15: System Level' 
Assay 
Alpha-fetoprotein (AFP) 

Folate 

Free T4 

Hybritech PSA 

Troponin lUO 

Total IgE 

Total T4 

Hybritech Free PSA 

Diluted Total phCG 

resting Assays 
Characteristics 
One step sandwich assay 
Short uicubation length assay 
Makes sample dilution in RV 
Sequential competitive assay 
Medium incubation length assay 
Two step competitive assay 
Medium incubation length assay 
One step sandwich assay 
Medium incubation length assay 
Piggyback sandwich 
Tests new thermal algorithm data reduction 
Short mcubation length assay 
Tests new "U" assay processing command 
Two step sandwich assay 
Longest incubation length assay 
Smgle step competitive assay 
Medium incubation length assay 
One step sandwich assay 
Medium incubation length assay 
Dilution assay 
Short incubation length assay 
One Step sandwich assay 
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- ? 

Six runs, with 5 replicates of three QC samples per run, were performed 

on each assay type for a total of 90 replicates per assay type. Testing was 

performed on two Access 2 instruments. The acceptance criteria were: 

• The overall QC sample precision must conform to the criteria 

listed in the specific assay specifications, and 

• The mean QC sample results must fall within stated ranges. 

The results ofthe testing are summarized in Table 16 and Table 17. All 

testing passed the acceptance criteria. The cumulative implementation of 

software features in Access 2 3.3 software did not impact the ability ofthe 

system to generate precise and accurate assay results. The testing is 

provided in Access 2 3.3 Software System Level Test Protocol and Report 

which are provided in Appendices 21 and 22 respectively. 

Table 16: S 

Assay 
Alpha 

Fetoprotem 
(AFP) 

Folate 

Free T4 

Hybritech 
PSA 

Troponin 
lUO 

Total IgE 

Total T4 

Hybritech 

ystem Level Testing Precision Results 

QC 
Level 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
I 

Precision 
Acceptance 

Criteria 
CV <8% 
CV <8% 
CV <8% 

CV<10% 
CV <10% 
CV <10% 
CV<10% 
CV <10% 
CV<10% 

SD<0.1 ng/mL 
CV <7% 
CV <7% 

SD <.0084 ng/mL 
CV <8% 
CV <8% 

CV <10% 
CV <I0% 
CV<10% 
CV <7% 
CV <7% 
CV <7% 

SD <.07 ng/mL 

Result Total Precision 
Instrument 

500537 
6.7% CV 
5.2% CV 
5.8% CV 
2.2% CV 
2.8% CV 
2.1% CV 
2.8% CV 
2.7% CV 
3.0% CV 

0.012 ng/niLSD 
2.8% CV 
3.0% CV 

0.004 ng/mL SD 
3.5% CV 
3.2% CV 
4.0% CV 
4.5% CV 
5.4% CV 
3.6% CV 
4.4% CV 
2.7% CV 

0.010 ng/mL SD 

Instrument 
5007295 
2.7% CV 
3.1% CV 
2.0% CV 
4.0% CV 
2.4% CV 
2.0% CV 
4.2% CV 
3.0% CV 
3.4% CV 

0.013 ng/mL SD 
2.9% CV 
2.9% CV 

0.002 ng/mL SD 
2.5% CV 
2.4% CV 
4.6% CV 
6.5% CV 
6.3% CV 
5.1% CV 
4.5% CV 
7.0% CV 

0.008 ng/mL SD 

Precision 
Pass/Fail 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
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Assay 
Free PSA 

Diluted 
Total 

phCG2 

QC 
Level 

2 
3 
1 
2 
3 

Precision 
Acceptance 

Criteria 
CV <7% 
CV <7% 
CV <10% 
CV<10% 
CV<10% 

Result Total Precision 
Instrument 

500537 
2.9% CV 
2.8% CV 
3.5% CV 
2.1% CV 
2.7% CV 

Instrument 
5007295 
3.5% CV 
4.1% CV 
3.9% CV 
3.8% CV 
4.4% CV 

Precision 
Pass/Fail 

Pass 
Pass 
Pass 
Pass 
Pass 

Table 17: System 

Assay 

Alpha 
Fetoprotem 

Folate 

Free T4 

Hybritech 
PSA 

Troponm 
lUO 

Total IgE 

Total T4 

Hybritech 
Free PSA 

Diluted 
Total 

phCG2 

QC 
Level 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

Level Testing Accuracy Results 
Accuracy 

Speciflcation 
(Stated Dose Range) 

28.7 - 39.6 ng/mL 
99.8-138 ng/mL 
229-317 ng/mL 

2.88 - 4.00 nmol/L 
9.52-13.2 nmol/L 
11.5- 15.8 nmol/L 
0.61 - 0.85 ng/dL 
1.67-2.31 ng/dL 
2.95 - 4.07 ng/dL 
0.27 - 0.39 ng/mL 
3.22-4.46 ng/mL 
22.1-30.6 ng/mL 

0.035 - 0.079 ng/mL 
0.842-1.163 ng/mL 

12.402-17.127 ng/mL 
48.0 - 66.4 lU/mL 
63.8 - 89.3 lU/mL 
86.4-119 lU/mL 
5.92-8.16 pg/dL 
8.65-11.9 pg/dL 
12.2 - 16.8 pg/dL 
0.15-0.19 ng/mL 
1.59-2.19 ng/mL 
11.2-15.4 ng/mL 

7716-11348 mlU/mL 
28280 - 39360 mlU/mL 
49055 - 72396 mlU/mL 

Result Total Accuracy 
Instrument 

500537 
36.1 ng/mL 
125 ng/mL 
286 ng/mL 
3.37 nmol/L 
10.8 nmol/L 
13.0 nmol/L 
0.78 ng/dL 
2.06 ng/dL 
3.72 ng/dL 
0.34 ng/mL 
3.86 ng/mL 
26,2 ng/mL 

0.050 ng/mL 
0.955 ng/mL 
14.154 ng/mL 
59.2 lU/mL 
79.9 lU/mL 
103 lU/mL 
7.13pg/dL 
10.4 pg/dL 
14.8 p.g/dL 
0.17 ng/mL 
1.97 ng/mL 
13.7 ng/mL 

9286mIU/mL 
32524 mlU/mL 
59696 mlU/mL 

Instrument 
5007295 

33.4 ng/mL 
115 ng/mL 
264 ng/mL 
3.23 nmol/L 
10.8 nmol/L 
12.8 nmol/L 
0.70 ng/dL 
1.94 ng/dL 
3.49 ng/dL 
0.36 ng/mL 
4.11 ng/mL 
28.4 ng/mL 

0.054 ng/mL 
0.920 ng/mL 
13.788 ng/mL 
58.1 lU/mL 
77.6 lU/mL 
106 lU/mL 
7.05 pg/dL 
10.1 pg/dL 
14.5 pg/dL 
0.17 ng/mL 
1.94 ng/mL 
13.6 ng/mL 

9374 mlU/mL 
32810 mlU/mL 
59679 mlU/mL 

Accuracy 
Pass/Fail 

Pass 
. Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 1 
Pass 1 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

6.9.12. Software Validation 
Software validation testing was performed to ensure the software 

ftinctions correctly for its intended use. The validation tested the software 
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as part ofthe entire system to determine whether it met the intended use of 

the end-user. The Software System Test incorporated the risks and 

hazards identified in each work item. 

lUO Access 2 system software version 3.3 (XPe) was provided prior to 

final IVD release. The IVD version of the System Software was created 

after the lUO was put in use. The lUO Software was used for generating 

analytical and clinical data to support this AccuTnl 510(k). 

Table 18 lists the required validation and outcomes for the lUO and IVD 

system software builds. 

The validation testing summarized in Table 18 is provided in the Access 2 

3.3 Software Testing and Software Validation Plan and Summary which 

are provided in Appendices 15 and 16 respectively. 

Table 18: Software Validation Testing 
Required 

Validation 
Validation 
Protocol 

Description Result 

lUO Build Specific Software Validation 
Current functionality NexStep Integration 

Test Procedure 

Platform: XPe 

The NexStep Integration Test 
Procedure exercises broad 
operation and functionality ofthe 
major functions and features in 
the system. This demonstrates 
that the system soflware meets the 
intended use ofthe user. 

Passed 
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Table 18: Software Validation Testing 
Required 

Validation 
User Scenario 

Installation ofthe 
Access 2 3.3 System 
Software 

Validation 
Protocol 

Test Case WI47188 
Community Hospital 
User Scenario -
Access 2 

Platform: XPe 

Selected Access 2 3.3 
Software Install Test 
scenarios 

Description 

Maximizes system usage based 
on how a community hospital will 
use the software, by broadening 
the exercising of features to gaui 
confidence in the System 
Software. This increases the total 
number of run hours and 
samples/reps processed. 
-Test on a Access 2 
-5 runs of approximately 137 
replicates per run. 
-Assay mix: 12-15 assays 
(including thermally-sensitive 
AccuTnl) similar to the way that 
a customer runs. 

Verifies operation and 
functionality of all major 
functions and features to 
demonstrate that unintended 
changes have not been 
introduced. 

Result 

Passed 

Passed 

2"" lUO Build Specific Software Validation 
Current functionality 

Installation ofthe 
Access 2 3.3 System 
Software 

NexStep Integration 
Test Procedure 

Platform: XPe 

Selected Access 2 3.3 
Software Install Test 
scenarios 

Platform: XPe 

The NexStep Integration Test 
Procedure exercises broad 
operation and functionality ofthe 
major functions and features in 
the system. This demonstrates 
that the system software meets the 
intended use ofthe user. 
Verifies operation and 
functionality of all major 
functions and features to 
demonstrate that unintended 
changes have not been 
introduced. 

Passed 

Passed 

IVD Build Specific Software Validation 
Current functionality NexStep Integration 

Test Procedure 

Platform: NT 

The NexStep Integration Test 
Procedure exercises broad 
operation and functionality ofthe 
major fiinctions and features in 
the system. This demonstrates 
that the system software meets the 
intended use ofthe user. 

Passed 
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Table 18: Software Validation Testing 
Required 

Validation 
Validation 
Protocol 

Description Result 

Current fimctionality NexStep Integration 
Test Procedure 

Platform: XPe 

The NexStep Integration Test 
Procedure exercises broad 
operation and functionality ofthe 
major functions and features in 
the system. This demonstrates 
that the system software meets the 
intended use ofthe user. 

Passed 

Installation ofthe 
Access 2 3.3 System 
Software 

Selected Access 2 3.3 
Software Install Test 
scenarios 

Platform: 
NT 

XPe and 

Verifies operation and 
functionality of all major 
functions and features to 
demonstrate that unintended 
changes have not been 
introduced. 

Passed 

User Scenario Test Case WI 47188 
Conmiunity Hospital 
User Scenario -
Access 2 

Platform: XPe and 
NT 

Maximizes system usage based 
on how a community hospital will 
use the software, by broadening 
the exercising of features to gam 
confidence in the System 
Software. This mcreases the total 
number of run hours and 
samples/reps processed. 
-Test on a Access 2 
-7 runs of approximately 137 
replicates per run (each run equals 
an 8 hour shift) 
-Assay mix: 12-15 assays 
(including thermally-sensitive 
AccuTnl) similar to the way that 
a customer runs. 

Passed 

6.9.13. Conclusion 

All verification and validation testing met acceptance criteria. All tests 

were executed to completion with only one variance from a test procedure 

for Test Case 86264 Data Storage of Thermal Information which is 

described in the Access 2 3.3 Software Testing and Software Validation 

Summary. The identified variance did not affect accuracy of verification 

or validation. 

All risks identified in the Access 2 3.3. Software Change Risk Assessment 

were mitigated through verification and validation testing and the testing 
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is traced in the Verification of Risk Control Measures table in the Access 

2 3.3 Software Testing and Software Validation Summary. 

Additional work items were created for issues identified during 

verification and validation testing. These work items were corrected, 

verified and closed in software release 3.3 or deferred to a ftature release. 

Work items generated during formal testing were closed with code 

correction, closed with no code change or deferred to a future release and 

listed in the unresolved anomalies list. The additional work items are 

described in the Access 2 3.3 Software Testing and Software Validation 

Summary. 

6.10. Software Revision History 

AccuTnl will be commercialized with Access 2 system software version 3.3 

or higher. An annotated revision history log with the last FDA reviewed 

version and subsequent revision levels identified for Access 2 is provided in 

Table 19. 

Table 19: Revision History 
Software 
Revision 

Level 
2.4 

Date of Release 
to 

Manufacturing 
August 2005 

Description 

Most recent FDA reviewed version 

FDA 
Document 
Number 

P980041/S008 
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Table 19: Revision History 
Software 
Revision 

Level 

Date of Release 
to 

Manufacturing 
Description 

FDA 
Document 
Number 

2.5 May 2008 Changes to the wash protocol to support 
both Wash Buffer and the new Wash 
Buffer II 
Added support for 5 new primary tubes 

Add Ferritin ratio capability to Access 2 

Add diagnostic capability for internal 

reagent QC 

Changed association of user units with 

sample fluid type to no longer use the user 

unit for the default fluid type but rather use 
the user unit for the fluid type associated 
with the sample when performing an LIS 
Host Query. 
Implemented support for Multi Network 
Card. 

Not Applicable 

2.6 October 2008 Not distributed to customers 

Changes to prevent APF update failures 

Added capability to monitor sample 

carousel position errors 

Changes to support intemal tool for 

automated electronic data collection 

Utility assay will run with defective 

vacuum pump 

Exclude Obstruction Detection from 
Dilution Vessel 

Not Applicable 

2.7 January 2009 Not distributed to customers 
Additional modifications to sample 
carousel position monitoring 
Enhancements to intemal tool for 
automated electronic data collection 
Fatal System SW error intermittent during 
utility assay 

Diagnostic copy to disk performance 
issues 

Not Applicable 

2.8 March 2009 Additional modifications to sample carousel 
position monitoring 

Submitted for 
Access 

Hybritech 
p2PSA 

P98004I/S009 
(under review) 
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Table 19: Revision History 
Software 
Revision 

Level 
2.8.1* 

3.0 

3.1 

3.2 

3.3 

Date of Release 
to 

Manufacturing 
March 2011 

November 2009 

Febmary2010 

December 2010 

Pendmg 

Description 

• Not distributed to customers 

• Added capability to log insttoiment case 
temperature 

Conversion to Windows XPe 

Changes to support new Iowa CPU 

Changes to support new Iowa CPU 

• Added capability to apply a temperature 

based algorithm to assay results 

• Suppress results for all assays ifthe case 

temperahire is outside the 18°C to 36 °C 

range. 

• Added capability to mn "U" Command 

FDA 
Document 
Number 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Pending 
(this 

submission) 

*This branch 
forward. 

was specific to NT only. Changes included in this branch were not carried 

A side by side comparison of software version 2.4 to the planned release 

version for Access 2 software 3.3, with an explanation of how the differences 

do or do not impact safety and effectiveness, are described in Table 20. 

Table 20: Comparison to Reviewed Version 

Item 

1 

2 

3 

Software 
Functionality in 

Version 2.4 

Supports Access 
Wash Buffer 

Supports set 
number of 
validated 
prunary tubes 

Logarithmic 
computational 
functionality not 
supported 

Change 

Changes to the wash 
protocol to support both 
Wash Buffer and the new 
Wash Buffer II 

Added support for 5 new 
prunary tubes 

Added logarithmic 
computational functionality 

Software 
Revision Level 

in Which 
Change was 

Implemented 
2.5 

2.5 

2.5 

Impact on Safety and 
Effectiveness 

Implementation of a wash 
protocol that is equivalent for 
both wash buffers does not 
impact safety and 
effecfiveness 

Addition of sample tubes does 
not impact safety and 
effectiveness 

Adding computational 
functionality does not impact 
safety and effectiveness 
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Table 20: Comparison to Reviewed Version 

Item 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Software 
Functionality in 

Version 2.4 

Reportmg units 
associated with 
custom fluid type 
is set after the 
fnst usage ofthe 
sample 

Support for one 
Network 
Interface Card 

Possible for APF 
update to fail 

Sample carousel 
could be moved 
without notice 

Intemal tools 
require manual 
data collection 

Utility Assay 
starts with 
msufficient 
vacuum 

Instmment 
checks for 
obstmction in 
dilution vessel 

Sample carousel 
position 
monitoring needs 
refmement 

Automated 
electronic data 
collection needs 
refinement 

Change 

Reporting units associated 
with custom fluid type is set 
before the fu-st usage ofthe 
sample 

Support for multiple 
Network Interface Cards 

Changes to prevent APF 
update failures 

Added capability to monitor 
sample carousel position 
errors 

Changes to support mtemal 
tool for automated 
electronic data collection 

System goes to Not Ready 
Mode if Utility Assay 
detects msufficient vacuum 

Obstmction detection is 
disabled for dilution vessel 

Additional modifications to 
sample carousel position 
monitoring 

Enhancements to internal 
tool for automated 
electronic data collection 

Software 
Revision Level 

in Which 
Change was 

Implemented 
2.5 

2.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.7 

2.7 

Impact on Safety and 
Effectiveness 

Applying reporting units prior 
to first usage of custom fluid 
type improves safety and 
effectiveness 

Implementation of capability 
for multiple network 
connections does not impact 
safety and effectiveness 

Improving APF update 
process robustness improves 
safety and effectiveness 

Implementing position 
monitoring improves safety 
and effectiveness 

Addition of data collection 
tool does not unpact safety 
and effectiveness 

Monitoring of vacuum before 
the utility assay does not 
impact safety and 
effectiveness 

Removal of unnecessary 
feature does not impact safety 
and effectiveness 

Implementing position 
monitoring improves safety 
and effectiveness 

Data collection tool does not 
impact safety and 
effectiveness 
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Table 20: Comparison to Reviewed Version 

Item 

13 

14 

15 

16 

17 

18 

19 

20 

Software 
Functionality in 

Version 2.4 

Vacuum 
verificafion 
needs refinement 

Sample carousel 
position 
monitoring needs 
refinement 

Access 2 PC 
console operates 
on Wmdows NT 
platform 

Database backup 
is performed on 
Tape media 

Derived results 
cannot contam 
the same assay 
name more than 
once in a 
formula 

Instmment does 
not support new 
IOWA CPU 

Instrument does 
not support new 
IOWA CPU 

System cannot 
apply 
temperature 
adjustment 
algorithms to 
assay results. 

Change 

Additional modifications to 
vacuum verification during 
Utility Assay 

Additional modifications to 
sample carousel position 
monitoring 

Access 2 PC console 
operates on Windows XPe 
platform 

Support Flash drive for 
Backup of database 

The system logic can 
evaluate derived results with 
the same assay specified 
muhiple times 

Instmment supports new 
IOWA CPU 

Additional changes 
Instmment supports new 
IOWA CPU 

Added capability to apply a 
temperature based algorithm 
to assay results 

Software 
Revision Level 

in Which 
Change was 

Implemented 
2.7 

2.8 

3.0 

3.0 

3.0 

3.1 

3.2 

3.3 

Impact on Safety and 
Effectiveness 

Monitoring of vacuum before 
the utility assay does not 
impact safety and 
effectiveness 

Implementing position 
monitoring improves safety 
and effectiveness 

Change of PC console 
operating system is an 
obsolescence issue and does 
not impact safety and 
effectiveness 

Backup location does not 
Impact safety and 
effectiveness 

Improved evaluation of 
derived results does not 
impact safety and 
effectiveness 

Support for new CPU is an 
obsolescence issue and does 
not impact safety and 
effectiveness 

Support for new CPU is an 
obsolescence issue and does 
not impact safety and 
effectiveness 

Implementmg temperature 
based algorithm to assay 
results improves safety and 
effectiveness 
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Table 20: Comparison to Reviewed Version 

Item 

21 

22 

Software 
Functionality in 

Version 2.4 

System does not 
monitor 

instrument case 
temperature 
during assay 
processing 

Instmment 
soflware does 
not have an 
option to Lock 
the mixing 
fi-equency when 
mixing particles. 

Change 

Suppress results for all 
assays ifthe case 
temperature is outside the 
18°Cto36°Crange 

Implement "U" command 
that locks the mixing 
fi-equency. 

Software 
Revision Level 

in Which 
Change was 

Implemented 
3.3 

3.3 

Impact on Safety and 
Effectiveness 

Implementing results 
suppression when the case 
temperature is outside the 

18°C to 36 °C range improves 
safety and effectiveness for 

thermally sensitive assays 

Ensuring consistent frequency 
durmg particle mixing 
improves safety and 
effectiveness. 

6.11. Unresolved Anomalies 
Anomalies identified during development, integration testing, system testing, 

software validation, and/or throughout the software life cycle are documented 

via a defined software problem resolution process or through Work ftems 

stored in Microsoft Team Foundation Server. A triage team evaluates each 

Work Item in order to assess its severity, root cause, impact on the safety and 

effectiveness of the product and possible workarounds. No unresolved 

anomalies remain that affect safety or effectiveness of the product. The list of 

unresolved anomalies is provided in Appendix 23. 
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7.0 H a r d w a r e 

7 .1 . H a r d w a r e Design Changes 

In order to implement the software thermal algorithm, the following 

specifications were changed for the Access 2 instrument: 

• Labeling of the ambient operating temperature range was changed to 

18°Cto28°C. 

• Labeling ofthe instrument case temperature range (intemal instrument 

temperature) of IS'C to 36°C was added. 

• The requirement to accurately measure the instrument case 

temperature within ±1.0°C was implemented and verified. 

No physical components or modules were altered as part of these design 

changes. Only the specifications for existing hardware and system 

components were modified. 

7.2. H a r d w a r e Verification 

7.2.1. Verification ofthe Temperature Measurement Accuracy of 
±1.0 °C 

In order to ensure proper dose adjustment by the thermal algorithm and 

appropriate assay result suppression, the instrument case temperature 

(intemal instrument temperature) measurement system must be accurate 

(within ±1.0°C). 

The instmment case temperature measurement system consists of two 

components: the case temperature sensor (thermistor), and the thermal 

circuit. The accuracy specification for the overall measurement system 

(±1.0°C) is verified by imposing specifications on each of these two 

components, and performing 100% verification that each component 

meets its corresponding specification. Figure 3 illustrates the 
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measurement system, its component parts, and the associated 

specifications and verification methods. 

Instrument Case Temperature Measurement System 

Sensor 

/ ' 

Case Temperature Sensor 
(Thermistor) 

v. ' 

Specification = ± 0.2°C 
100% Verification by Supplier 

/ • 

I/O Board 
(tal<es signal from sensor) 

Thermal Circuit 

CPU Board 
(software reads voltage and 

converts to temperature) 

Specification = ± 0.1°C 
100% Verification via qualified 

Thermistor Simulator Tool 

/ 7 
Final 

Temperature 
Reading 

Specification = ± r C 
100% Verification of component systems 

Figure 3: Instrument Case Temperature Circuit 

The case temperature sensor (thermistor) is the critical hardware 

component used to detect small changes in temperature, and has an 

accuracy specification of ±0.2°C. This specification of ±0.2°C was 100% 

verified by the supplier. Manufacturing release procedures for new 

instruments ensure that verified thermistors are installed. 

The thermal circuit consists of the hardware and software used to convert 

the thermistor output signal to a final temperature reading. The thermal 

circuit was 100% verified to a specification of ±0.01 via manufacturing 

release procedures for new instruments. 

7.2.2. Verification ofthe Instrument Operating Temperature 
Range of 18°C to 28°C (ambient) and 18°C to 36°C 
(instrument case temperature) 

Verification testing provided objective evidence that the Access 2 

instrument is capable of operating within its specified operating 
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temperature ranges. This testing verified that the instmment's sub

assembly temperature control zones remained within their specified 

temperature ranges: 

• The temperature ofthe incubator walls was controlled to 36.43°C 

±0.3°C 

• The chemiluminescent substrate was delivered at 36.43°C ±0.3°C 

• Temperature of the substrate incubation portion of the wash wheel 

was controlled to 36.43°C ±0.3°C 

The software monitors and produces an error flag if any of these 

temperature control zones are outside of these ranges. Verification 

acceptance criteria stated that no results suppression or temperature error 

flagging could occur within the tested samples due to out-of-specification 

temperature zones, throughout the duration ofthe test mn. 

Five Access 2 instmments of varying age (manufactured in 2000 through 

2011) were each tested at five temperatures settings (18°C, 20.5°C, 23°C, 

25.5°C, 28°C), under representative run conditions. There were no 

thermal flags or result suppression in the testing. 

All Instruments at all temperatures met the acceptance criteria. The 

Thermal Control Hardware Verification Plan and Report are provided in 

the Appendices 24 and 25 respectively. 
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8.0 Analytical Pe r fo rmance 

Analytical performance ofthe AccuTnl assay was assessed through a series of 

studies on Access 2 instruments with Access 2 system software version 3.3 

installed, which incorporated the thermal algorithm. As previously described 

in this submission, this thermal algorithm adjusts the result dose to mitigate 

the ambient temperature sensitivity ofthe AccuTnl assay. 

• All studies were conducted at normal laboratory conditions (NLC). 

NLC was not a predetermined or controlled temperature, but rather, 

the actual recorded temperatures that occurred in the laboratory on the 

day(s) ofthe study. 

• Selected studies were conducted at two additional controlled 

temperature conditions of 18°C and 28°C, representing laboratory 

conditions operating at the extremes of the recommended system and 

AccuTnl operating environment. 

• When applicable, the studies performed at NLC, 18°C, and 28°C were 

performed according to protocols based on the Clinical and 

Laboratories Standards Institute (CLSI) standards. In the section 

descriptions below, these are referred to as "standardized studies". 

• Selected studies were also conducted at up to six variable temperature 

conditions, spanning the range of 18°C and 28°C, representing 

laboratory conditions where temperature fluctuations may occur^ 

which could influence AccuTnl results. In these studies, the data 

collected at all temperatures was combined for analyses. In the section 

descriptions below, these are referred to as "multi-temperature 

studies". 

• In addition, for certain studies, ftirther statistical analysis was 

conducted on the combined data collected from different temperatures. 
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to confirm between-temperature consistency and effectiveness of the 

thermal algorithm. In the section descriptions below, these are 

referred to as "cross-temperature analyses". 

An overview of the analytical testing is provided Table 21. More detailed 

descriptions of the individual studies, data analysis, acceptance criteria, and 

results are provided in the text immediately following the table. 
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Table 21: AccuTnl Analytical Performance Section Summary 

Study 

Limitof Blank 

Limitof Detection 

Limit of Quantitation 

Precision 

Linearity 
High Dose Hook Effect 

Reagent pack real time stability 
Reagent open pack stability 
Stored calibration curve 
stability 

Calibrator real time stability 
Calibrator open vial stability 
Interference and Analytical 
Specificity 
Cross-reactivity 
Sample Matrix Comparison 

HAM.A / Heterophile 
Thermal Sensitivity -
Robustness 

510(k) 
Section 

8.1 

8.2 

8.3 

8.4 

8.5 
8.6 

8.7 

8.8 

8.9 
8.10 

8.11 

8.12 

18°C Testing 

One EP17-A study 

NLC Testing 

One EPl 7-A study 

28°C Testing 

One EPl 7-A study 
Additional cross-temp statistical analysis of three EP17-A studies 

One EP17-A study One EPl7-A study One EPl7-A study 

Additional cross-temp statistical analysis of three EP17-A studies 
Three EPl7-A 
studies 

Three EPl 7-A 
studies 

Three EPl 7-A 
studies 

Additional cross-temp statistical analysis of nine EPl 7-A studies 

One EP5-A study 

Four EP6-A studies 

"JiiiMiiliil^iiiliBi 

•••i 
mmssmmmm 

One EP7-A2 study 

One EP7-A2 study 
One study 

' SW»i •.nvHLvtWPWH^K^w^i^^VB^M^H 

One EP5-A study 

Four EP6-A studies 
One Study 

One Study 

One Study 

une oiuay 
One Study 
One EP7-A2 study 

One EP7-A2 study 
One study 

une siuuy 

One EP5-A study 

Four EP6-A studies 

^^^^^g ^̂ ^̂ ŝ • • • • 
• • • • • • B 
One EP7-A2 study 

One EP7-A2 study 
One study 

H H H 

Multi-Temperature Testing 

One study across six 
temperature set points 

One study across six 
temperature set points 

One study across six 
temperature set points. 
Additional cross-temp 
statistical analysis. 
One study across six 
temperature set points. 
Additional multi-temp 
statistical analysis. 

^̂^̂^̂^̂s 
^^^^mammm • • • • • • 
^ ^ ^ ^ ^ ^ ^ M 
^ ^ • I ^ ^ ^ ^ ^ ^ H H H • • • • • • • • • • 

One study across six 
temperature set points 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

page 8-3 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Table 21: AccuTnl Analytical Performance Section Summary 

Study 

Thermal Sensitivity - Impact on 
Low Dose Concordance / 
Agreement 
Thermal Sensitivity - Impact on 
Cross-Temperature Method 
Comparison 

510(k) 
Section 

8.13 

8.14 

18°C Testing 

HHI 
NLC Testing 28°C Testing 

HHI 
One study comparing results at 18°C, 23°C, and 28°C 

Multi-Temperature Testing 

One study across six 
temperature set points 

HHHH 
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8.1. L imi t of B lank (LoB) 

Limit of Blank is defined as the highest measurement result that is likely to be 

observed (with a stated probability) for a blank (or zero analyte-containing) 

sample. Four laboratory studies were conducted to evaluate LoB for the 

AccuTnl assay on the Access 2 instmment. 

Three standardized studies based on CLSI EPl 7-A were conducted. Each 

study was performed at one of three ambient temperature conditions (see 

Section 8.1.1). The fourth was a confirmation study that was run across 

multiple ambient temperatures ranging from 18°C to 28°C (see Section 8.1.2). 

Additional statistical analysis was conducted on the pooled data from the 

standardized studies to assess the impact of temperature on Limit of Blank 

(see Section 8.1.3). 

8.1.1. Standardized LoB Study 

Studv Description: This LoB study was performed according to a protocol 

based on CLSI EPl 7-A using the AccuTnl SO calibrator (zero analyte), 

which is a synthetic matrix buffer (buffered bovine serum albumin). 

Thirteen replicates ofthe zero analyte sample were tested in each of 12 

total runs, using three instruments, two reagent lots, and two calibrator 

lots. This study was conducted three times, once at each ofthe following 

three ambient temperature conditions: 18 ±2°C, 28 ±2°C, and NLC 

(measured temperatures ranged from 24 to 25°C). A calibration curve was 

generated with each run. 

Data Analysis: The signal generated (relative light units or RLU) for all 

zero analyte replicates were centered around the zero calibrator signal for 
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each instrument and reagent lot. The one-sided, upper 95th percentile of 

the resultant zero analyte results was calculated as the estimated LoB. The 

97.5% upper confidence limit of this esfimate was calculated for each 

temperature condition and was used as the established LoB. 

Acceptance Criteria: Per the AccuTnl Design Inputs, LoB must be <0.010 

ng/mL. 

Results: Results are provided in Table 22 below. 

Table 22: Standardized Study LoB Results 

Condition 

18°C 
28°C 
NLC (24.2-25.1°C) 

Estimated LoB 
(ng/mL) 

0.002 
0.002 
0.002 

Established 
LoB (ng/mL) 

0.004 
0.004 
0.003 

Number of 
Replicates^ 

143 
156 
156 

f Per EPl 7-A, a mmimum of 60 replicates are requu-ed to establish LoB. 

Standardized LoB Studv Conclusion: The LoB for the Access AccuTnl 

assay is 0.004 ng/mL. This meets the acceptance criteria of <0.010 ng/mL. 

8.1.2. Multi-Temperature Study (Thermal Sensitivity - Impact on 
LoB) 

Study Description: The purpose of this study was to confirm that change 

in ambient temperature does not impact the Limit of Blank. The AccuTnl 

SO calibrator (zero analyte), which is a synthetic matrix of buffered bovine 

serum albumin, was the sample for this study. Thirteen replicates of the 

zero analyte sample were tested in each run. A total of 12 runs were 

completed using three instruments, two reagent lots, and two calibrator 

lots at the following ambient temperature conditions: 

• Twomnsatl8±2°C 

• Two mns at 20 ±2°C 

• Two runs at 22 ±2°C 

• Two runs at 24 ±2°C 
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# • Two runs at 26 ±2°C 

• Two mns at 28 ±2°C 

A calibration curve was generated with each run at each temperature. 

Data Analysis: All results at all temperatures were combined for this 

analysis. The signal generated (relative light units or RLU) for all zero 

analyte replicates were centered around the zero calibrator signal for each 

instrument and reagent lot. The one-sided, upper 95th percentile of the 

resultant zero analyte results was calculated as the estimated LoB. The 

97.5%) upper confidence limit of this estimate was calculated for each 

temperature condition and was used as the established LoB. 

Acceptance Criteria: Per the AccuTnl Design Inputs, LoB must be <0.010 

ng/mL. 

Results: Results are provided in Table 23 below. 

Table 23: Multi-Temperature LoB Results 

Statistic 

Limit of Blank 
across temperatures 

Estimated LoB 
(ng/mL) 

0.002 

Established 
LoB (ng/mL) 

0.003 

Number of 
Replicates 

163 

# 

Multi-Temperature LoB Studv Conclusion: The multi-temperature study 

confirms the results obtained in the standardized study and supports the 

conclusion that the Limit of Blank for the Access AccuTnl assay is <0.010 

ng/mL and is unaffected by changes in ambient temperatures across the 

rangeof 18°Cto28°C. 

8.1.3. Cross-Temperature LoB Analysis 
Study Description: The purpose of this analysis was to demonstrate that 

there is no significant difference in LoB when the assay is used under 
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varying ambient temperature conditions. Statistical analysis was 

performed using data collected during the standardized LoB study 

described above. 

Data Analysis: The difference between each of the established LoB 

values in each of the three studies was calculated, and the maximum 

difference observed was compared to the acceptance criteria. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the LoB for all 

studies at all temperatures must be within 0.010 ng/mL of each other. 

Results: Results are provided in Table 24 below. 

Table 24: Cross Temperature LoB Results 

Condition 

18°C 
28°C 
NLC (24.2-25.1°C) 

Established 
LoB (ng/mL) 

0.004 
0.004 
0.003 

Maximum 
Difference 
(ng/mL) 

0.001 

Cross-Temperature LoB Analysis Conclusion: The acceptance criteria for 

this analysis have been met, which demonstrates that the LoB for the 

AccuTnl assay on the Access 2 instrument is not affected by variations in 

ambient temperatures between 18°C and 28°C. 

8.1.4. Limit of Blank Conclusion 

The standardized LoB studies established that the LoB is 0.004 ng/mL, 

and meets the acceptance criteria of <0.010 ng/mL. The multi-

temperature study confirms that LoB is <0.010 ng/mL and the statistical 

analysis confirms that LoB is not affected by changes in ambient 

temperature across the operating range of 18°C to 28°C. 
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8.2. Limitof Detection (LoD) 
Limit of Detection (LoD) is defined as the lowest amount of analyte in a 

sample that can be detected with 95%) probability. Four laboratory studies 

were conducted to evaluate LoD for the AccuTnl assay on the Access 2 

instmment. 

Three standardized studies based on CLSI EPl 7-A were conducted. Each 

study was performed at one of three ambient temperature conditions (see 

Section 8.2.1). The fourth was a confirmation study that was run across 

multiple ambient temperatures ranging from 18°C to 28°C (see Section 8.2.2). 

Additional statistical analysis was conducted on the pooled data from the 

standardized studies to assess the impact of temperature on the Limit of 

Detection (see Section 8.2.3). 

8.2.1. Standardized LoD Study 

Study Description: This study was performed according to a protocol 

based on CLSI EPl 7-A using five samples with very low levels of 

troponin I. Samples were prepared from a high lithium heparin plasma 

sample spiked at different levels into a normal lithium heparin plasma 

pool; resulting levels ranged from approximately 0.010 ng/mL to 0.070 

ng/mL. Each sample was tested in replicates of three for each mn. A total 

of 12 runs were performed on three instruments with two reagent lots and 

two calibrator lots per instrument at each of three ambient temperature 

conditions: 18 ±2°C, 28 ±2°C, and NLC (measured temperatures ranged 

from 24°C to 25°C). A calibration curve was generated with each run. 

Data Analysis: To calculate LoD, each within-run standard deviation was 

multiplied by a constant determined per CLSI EPl 7-A, and was added to 

the LoB estimate. To calculate the upper boundary each within-run 
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standard deviation was multiplied by a constant and added to the upper 

97.5%) confidence limit of LoB. 

Acceptance Criteria: Per the AccuTnl Design Inputs, LoD must be <0.030 

ng/mL. 

Results: Results are provided in Table 25 below. 

Table 25: Standard 

Condition 

18°C 

28°C 

NLC (24°C to 25°C) 

ized Study LoD Results 

Calculated LoD 
(ng/mL) 

0.004 

0.008 

0.005 

LoD Upper 
Boundary 
(ng/mL) 

0.006 

0.009 

0.005 

Standardized LoD Study Conclusion: The LoD for the Access AccuTnl 

assay is 0.009 ng/mL. This meets the acceptance criteria of <0.030 

ng/mL. 

8.2.2. Multi-Temperature Study (Thermal Sensitivity - Impact on 
LoD) 

Studv Description: The purpose of this study is to confirm that change in 

ambient temperature does not impact the Limit of Detection. Five samples 

were prepared from a high lithium heparin plasma sample spiked at 

different levels into a normal lithium heparin plasma pool; levels ranged 

from approximately 0.010 ng/mL to 0.070 ng/mL. Each sample was 

tested in replicates of three for each run. A total of 12 runs were 

completed using three instruments, two reagent lots, and two calibrator 

lots at the following ambient temperature conditions: 

• Tworunsat 18±2°C 

• Two mns at 20 ±2°C 
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• Two runs at 22 ±2°C 

• Two runs at 24 ±2°C 

• Two mns at 26 ±2°C 

• Two runs at 28 ±2°C. 

A calibration curve was generated with each mn at each temperature. 

Data Analysis: All results at all temperatures were combined for this 

analysis. Each of the variance components was determined using an 

ANOVA for each sample and converted to standard deviation (SD). In 

this analysis, total standard deviation (including within run, between run, 

and between temperature precision) was used to calculate LoD. This 

represents a more conservative LoD estimate versus a standard LoD 

analysis which would typically use only within-run variability. To 

calculate LoD, each total standard deviation was multiplied by a constant 

determined per CLSI EPl 7-A, and was added to the LoB estimate. To 

calculate the upper boundary of LoD, each total standard deviation was 

multiplied by a constant and added to the upper 97.5% confidence limit of 

LoB. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the between-

temperature variability for each sample must be less than the precision 

acceptance criteria (SD <0.0084 ng/mL at concentrations <0.105 ng/mL). 

In addition, using overall variability for each sample, the calculated LoD 

must be <0.030 ng/mL. 

Results: Results are provided in Table 26 and Table 27 below. 
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Table 26: Multi-temperature LoD Precision Study Results 

Sample 

1 

2 

3 

4 

5 

Dose 
(ng/mL) 

0.013 

0.024 

0.033 

0.049 

0.065 

Standard Deviation (ng/mL) 

Within 
Run 

0.0014 

0.0012 

0.0008 

0.0014 

0.0019 

Between 
Temperature 

0.0018 

0.0000 

0.0000 

0.0024 

0.0038 

Overall SD^ 

0.0031 

0.0036 

0.0017 

0.0037 

0.0052 
'Overall standard 
variabilities. 

deviation (SD) includes within-run, between-run, and between-temperature 

Table 27: Multi-temperature LoD Results 

Statistic 

Limitof Detection 
across temperatures 

Calculated LoD 
(ng/mL) 

0.008 

LoD Upper 
Boundary (ng/mL) 

0.009 

Multi-Temperature LoD Study Conclusion: The multi-temperature study 

confirms the results obtained in the standardized study and supports the 

conclusion that the Limit of Detection for the Access AccuTnl assay is 

<0.030 ng/mL and is unaffected by changes in ambient temperatures 

across the range of 18°C to 28°C. 

8.2.3. Cross-Temperature LoD Analysis 
Study Description: The purpose of this analysis was to demonstrate that 

there is no significant difference in LoD when the assay is used under 

varying ambient temperature conditions. Statistical analysis was 

performed using data collected during the standardized LoD studies 

described above. 

Data Analysis: Using the data fi-om the standardized studies (three 

ambient temperature conditions), within-run, between-run, and between-
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temperature precision were calculated. In this analysis, the between-

temperature standard deviation was used to calculate LoD to assess the 

impact of ambient temperature on LoD. To calculate LoD, each between-

temperature standard deviation was multiplied by a constant determined 

per CLSI EPl 7-A, and was added to the LoB estimate. To calculate the 

upper boundary of LoD each between-temperature standard deviation was 

multiplied by a constant and added to the upper 97.5%o confidence limit of 

LoB. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the between-

temperature variability for each sample must be less than the precision 

acceptance criteria (SD <0.0084 ng/mL at concentrations <0.105 ng/mL). 

In addition, using between-temperature variability for each sample, the 

calculated LoD must be <0.030 ng/mL. 

Results: Results are provided in Table 28 and Table 29 below. 

Table 28: Cross-temperature LoD Analysis, Between-Temperature SD 

Sample 

1 

2 

3 

4 

5 

Dose (ng/mL) 

0.012 

0.022 

0.032 

0.049 

0.065 

Between-Temperature SD (ng/mL) 

0.0019 

0.0043 

0.0029 

0.0027 

0.0052 

Table 29: Cross-temperature Analysis LoD Results 

Statistic Calculated LoD 
(ng/mL) 

LoD Upper 
Boundary (ng/mL) 

Limit of Detection 0.008 0.010 
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Cross-Temperature LoD Analysis Conclusion: The acceptance criteria for 

this analysis have been met, which demonstrates that the LoD for the 

AccuTnl assay on the Access 2 instrument is not affected by variations in 

ambient temperatures between 18°C and 28°C. 

8.2.4. Limit of Detection Conclusion 

The standardized LoD studies established that LoD is 0.009 ng/mL and 

meets the acceptance criteria of <0.030 ng/mL. The multi-temperature 

study confirms that LoD is <0.030 ng/mL, and the statistical analysis 

confirms that LoD is not affected by changes in ambient temperature 

across the operating range of 18°C to 28°C. 

8.3. L imi t of Quant i ta t ion (LoQ) 

Limit of Quantitation is the lowest amount of analyte in a sample that can be 

quantitatively determined with stated acceptable precision and tmeness, under 

stated experimental conditions. Ten laboratory studies were conducted. 

Nine standardized studies based on CLSI EPl 7-A were conducted. Three 

studies were performed, each at one of three ambient temperature conditions 

(see Section 8.3.1). The tenth was a confirmation study that was mn across 

six ambient temperatures ranging from 18°C to 28°C (see Section 8.3.2). 

Additional statistical analysis was conducted on the pooled data from the 

standardized study and the multi-temperature study to assess the impact of 

temperature on the Limit of Quantitation (see Section 8.3.3). 

8.3.1. Standardized LoQ Study 

Studv Description: These studies were performed according to a protocol 

based on CLSI EPl 7-A using seven samples with low levels of troponin I. 

Samples were prepared from a high lithium heparin plasma sample spiked 

at different levels into a normal lithium heparin plasma pool; resulting 
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levels ranged from approximately 0.010 ng/mL to 0.250 ng/mL. Each 

sample was tested in replicates of three for each mn. The study was 

performed on three instmments using three reagent lots (one reagent pack 

lot per instrument) at the following ambient temperature conditions: 

• 22runs*at 18±2°C 

• 22 runs* at 28 ±2°C, and 

• 21 mns* at NLC (measured temperatures ranged from 21 °C to 

25°C) 

A single calibration curve was generated for each experiment. 

*Per EPl 7-A, a minimum of 5 runs for a total of 40 replicates per sample are requu-ed to 

establish LoQ. 

Data Analysis: Total precision was calculated for each sample. The cTnl 

concentrations corresponding to a 10%) and 20%) total CV were determined 

by interpolation from the precision profile for each determination. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the 10%o LoQ must 

be <0.06 ng/mL and the 20% LoQ must be <0.03 ng/mL. 

Results: Results are provided in Table 30 below. 

Table 30: Standardized Study LoQ F 

Condition Tested 

LoQatl8°C 

LoQ at NLC 

Instrument 

1 

2 

3 

1 

2 

3 

Results 

Limit of Quantitation Dose 
(ng/mL) 

10% CV 

0.02 

0.02 

0.02 

0.03 

0.02 

0.02 

20% CV 

<0.01 

0.01 

<0.01 

<0.01 

<0.01 

0.01 
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Table 30: Standardized Study LoQ Results 

Condition Tested 

LoQ at 28°C 

Instrument 

1 

2 

3 

Limit of Quantitation Dose 
(ng/mL) 

10% CV 

0.04 

0.03 

0.03 

20% CV 

0.02 

0.02 

0.01 

Standardized LoQ precision results and profile plots for each experiment 

are provided in Appendix 26. 

Standardized LoQ Studv Conclusion: In these nine studies, the LoQ at 

10% CV ranged from 0.02 to 0.04 ng/mL and the LoQ at 20% CV ranged 

from <0.01 to 0.02 ng/mL. These LoQ estimates met the acceptance 

criteria of <0.06 ng/mL and <0.03 ng/mL, respectively. 

8.3.2. Multi-Temperature Study (Thermal Sensitivity - Impact on 
LoQ) 

Study Description: The purpose of this study is to confirm that change in 

ambient temperature does not impact the Limit of Quantitation. Seven 

samples were prepared from a high lithium heparin plasma sample spiked 

at different levels into a normal lithium heparin plasma pool; resulting 

levels ranged from approximately 0.010 ng/mL to 0.250 ng/mL. Each 

sample was tested in replicates of three for each run. A total of 24 runs 

were completed using three instruments, two reagent lots, and two 

calibrator lots at the following ambient temperature conditions: 

• Fourmnsat 18±2°C 

• Four runs at 20 d=2°C 

• Four rims at 22 ±2°C 

• Four runs at 24 ±2°C 

• Four runs at 26 ±2°C 

o Four runs at 28 ±2°C. 
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A single calibration curve was generated at 24 ±2°C for this study. 

Data Analysis: All results at all temperatures were combined for this 

analysis. The concentrations corresponding to a 10%o and 20%) total CV 

(within-run and between-mn) were determined by interpolation from the 

precision profile for each determination. Additionally, between-

temperature precision was calculated and compared to the precision 

acceptance criteria. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the 10% LoQ must 

be <0.06 ng/mL and the 20% LoQ must be <0.03 ng/mL. Additionally, 

the between-temperature variability for each sample must be less than the 

precision acceptance criteria (SD <0.0084 ng/mL at concentrations <0.105 

ng/mL, and the maximum CV must be <8% for concentrations >0.105 

ng/mL). 

Results: Results are provided in Table 31 and Table 32 below. 

Table 31: LoQ Multi-temperature Summary 

Test Configuration 

Instrument 1 / Reagent Pack 1 

Instrument 2 / Reagent Pack 2 

Instrument 3 / Reagent Pack 3 

LoQ (ng/mL) 

10% CV 

0.03 

0.02 

0.02 

20% CV 

<0.01 

<0.01 

<0.01 

Table 32: LoQ Summary - Between-temperature Precision 

Test Configuration 

Instrument 1 / Reagent Pack 1 

Instrument 2 / Reagent Pack 2 

Instrument 3 / Reagent Pack 3 

Max. SD at 
<0.105 ng/mL 

0.0035 ng/mL 

0.0047 ng/mL 

0.0035 ng/mL 

Max CV at 
>0.105 ng/mL 

3% 

3% 

2% 
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Multi-temperature LoQ precision results and profile plots for each 

experiment are provided in Appendix 27. 

Multi-Temperature LoQ Studv Conclusion: The multi-temperature study 

confirms the results obtained in the standardized study and supports the 

conclusion that the 10% LoQ for the Access AccuTnl assay is <0.06 

ng/mL and the 20% Limit of Quantitation is <0.03 ng/mL, and are 

unaffected by changes in ambient temperatures across the range of 18°C to 

28°C. 

8.3.3. Cross-Temperature LoQ Analysis 

Study Description: The purpose of this analysis was to demonstrate that 

there is no significant difference in LoQ when the assay is used under 

varying ambient temperature conditions. Statistical analysis was 

performed using data collected during the standardized LoQ studies and 

the multi-temperature studies described above. 

Data Analysis: The overall precision values from the multi-temperature 

study were calculated. Additionally, using overall precision values 

(within-run, between-run, and between-temperature) from the multi-

temperature study, LoQ values at 10% and 20%) CV were calculated. The 

overall precision values from the multi-temperature study were also 

compared to the precision acceptance criteria. Finally, all data from the 

nine standardized studies were combined to calculate LoQ values at 10%) 

and 20% CV. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the 10%) LoQ must 

be <0.06 ng/mL and the 20% LoQ must be <0.03 ng/mL. Additionally, 

the overall variability for each sample must be less than the precision 
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acceptance criteria (SD <0.0084 ng/mL at concentrations <0.105 ng/mL, 

and the maximum CV must be <8% for concentrations >0.105 ng/mL). 

Results: Results are provided in Table 33 through Table 35: Cross-

temperature LoQ Analysis, Overall Standardized Study Results, and 

Figure 4 below. 

Table 33: < 

Sample 

1 

2 

3 

4 

5 

6 

7 

n 

72 

72 

72 

72 

72 

72 

72 

Cross-temperature LoQ Analysis 
Instrument 1 / 
Reagent Pack 1 

Mean 
Dose 

(ng/mL) 

0.010 

0.016 

0.027 

0.048 

0.077 

0.136 

0.267 

Overall 
SD 

0.0025 

0.0040 

0.0042 

0.0025 

0.0055 

i ^^B 
BH 

Overall 
CV 

mm 
I ^ B ^ • B 
I ^ H 
SHK 

4% 

4% 

based on the Multi-temperature Study 
Instrument 2 / 
Reagent Pack 2 

Mean 
Dose 

(ng/mL) 

0.011 

0.018 

0.028 

0.049 

0.079 

0.139 

0.274 

Overall 
SD 

0.0028 

0.0041 

0.0037 

0.0020 

0.0055 

HB mm 

Overall 
CV 

mmi 
I^^B 
I^^HHIHB 

4% 

3% 

Instrument 3 / 
Reagent Pack 3 

Mean 
Dose 

(ng/mL) 

0.010 

0.017 

0.026 

0.047 

0.077 

0.134 

0.257 

Overall 
SD 

0.0026 

0.0036 

0.0038 

0.0025 

0.0039 

I^Hi 
• B B 

Overall 
CV 

wsm\ 
gBB 
I^^B 
H H i 
l ^ B 

3% 

3% 

Table 34: Cross-temperature LoQ Analysis, Overall Multi-temperature Study 
Results 

%cv 
Concentration (ng/mL) 

Instrument 1 / 

Reagent Pack 1 

10% 

0.04 

2 0 % 

0.02 

Instrument 2 / 

Reagent Pack 2 

10% 

0.04 

20% 
0.02 

Instrument 3 / 

Reagent Pack 3 

10% 
0.04 

20% 

0.02 

Table 35: Cross-temperature LoQ Analysis, Overall Standardized 
Study Results 
%CV 

LoQ Concentration (ng/mL) 

10% 

0.03 

2 0 % 

0.01 
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Tnl A2 Limit of Quantitation Plot (Total Imprecision) 

96% UCL 
Fitc-d 

-TT^ 

CO 
— J — 
on 

—1 1 r— 
o-a i i i CM 

CancsnlfKiso (nj.'mL) 

—r 
OK 

Figure 4: LoQ Overall Limit of Quantitation, From Standardized Studies 

Cross-temperature LoO Analysis Conclusion: Precision estimates 

calculated from the multi-temperature LoQ study met the precision 

requirements for overall precision (within-run, between-run, and between-

temperature). 

LoQ results calculated from the multi-temperature LoQ study using 

overall precision (within-run, between-run, and between-temperature) met 

the LoQ acceptance criteria for both the estimates. 

The overall LoQ profile created from nine standardized studies met the 

acceptance criteria for LoQ for 10% and 20% CV values. 
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This analysis demonstrates that the LoQ for the AccuTnl assay on the 

Access 2 instrument is not affected by variations in ambient temperatures 

between 18°C and 28°C. 

8.3.4. Limit of Quantitation Conclusion 

The nine standardized LoQ studies established that LoQ at 10% CV 

ranged from 0.02 to 0.04 ng/mL and the LoQ at 20%) CV ranged from 0.01 

to 0.02 ng/mL. These LoQ estimates met the acceptance criteria of <0.06 

ng/mL and <0.03 ng/mL respectively. The multi-temperature study 

confirms that LoQ at 10% CV and 20% CV met the acceptance criteria, 

and the cross-temperature statistical analysis confirms that LoQ is not 

affected by changes in ambient temperature across the operating range of 

18°Cto28°C. 

8.4. Precision 
Precision is defined as a measure of closeness of agreement between 

independent test/measurement results obtained under stipulated conditions. 

Four laboratory studies were conducted to evaluate precision for the AccuTnl 

assay on the Access 2 instrument. 

Three studies were conducted based on CLSI EP5-A2. Each study was 

performed at one of three ambient temperature conditions, one of which was 

conducted at an extemal site (see Section 8.4.1). The fourth study was a 

confirmation study that was run across multiple ambient temperatures ranging 

from 18°C to 28°C (see Secfion 8.4.2). 

Additional statistical analysis was conducted on the data from the multi-

temperature study to assess the impact of temperature on overall precision 

(see Section 8.4.3). 
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8.4.1. Standardized Total Precision 

Study Description: Three studies based on CLSI EP5-A2 were completed, 

one at each of three ambient temperature conditions: 18 ±2°C, 28 ±2°C, 

and NLC (measured temperatures ranged from 20°C to 24°C). 

Studies performed at 18 ±2°C and 28 ±2°C were performed intemally on 

one instrument and one reagent pack lot. For both temperature conditions, 

a total of 42 runs were completed over a 13-day timeframe using three 

commercial controls, one recombinant cTnl-spiked lithium heparin plasma 

sample, and one pooled lithium heparin plasma sample. The sample set 

included one sample <0.08 ng/mL and one sample >50 ng/mL to cover 

both the assay measuring range and relevant medical decision points. 

Samples were assayed in replicates of two, two shifts per day, two runs 

per shift, for a total of 21 shifts. A single calibration curve was generated 

for each study. 

The third study was performed extemally at Quest Laboratories, Nichols 

Institute, Valencia, Califomia under NLC (measured temperatures ranged 

from 20°C to 24°C). Six commercial controls were run in duplicate, two 

mns per day for 20 days for a total of 40 runs. The sample set included six 

samples ranging from 0.02 ng/mL to 15 ng/mL. This study was performed 

on one reagent lot and one instrument. A single calibration curve was 

generated for this experiment. 

Data Analysis: Total, within-run and between-run precision were 

calculated for each temperature set point. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the standard 

deviation (SD) must be <0.0084 ng/mL for concentrations <0.105 ng/mL. 

For concentrations >0.105 ng/mL, total precision must be <8% CV. 
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Results: Results are provided in Table 36 through Table 38 below. 

Note: In Table 36, Table 37, and Table 38, commercial controls are 

indicated by "(c)", the recombinant cTnl-spiked lithium heparin sample is 

indicated by "(s)", and the pooled lithium heparin sample is indicated by 

"(p)" after the sample number. 

Table 36: 

Sample 

1(c) 

2(P) 

3(s) 

4(c) 

5(c) 

Total Precision Results, IS^C Temperature 

nt 

84 

84 

84 

84 

84 

Mean 
Concentration 

(ng/mL) 

3.405 

66.077 

0.072 

1.072 

16.221 

Total SD 
(ng/mL) 

mmBi 
BBHB 

0.0030 

• • B l 
BBBH 

Set Point 

Total 
%CV 

5 

3 

MjHJyHjijii' 
4 

5 
t Per EP5-A2, a minimum of 40 runs (80 replicates per sample) are required to measure precision. 

Table 37: 

Sample 

1(c) 

2(P) 

3(s) 

4(c) 

5(c) 

Total Precision, 28°C Temperat 

nt 

84 

84 

84 

84 

84 

Mean 
Concentration 

(ng/mL) 

1.955 

56.361 

0.069 

0.907 

13.966 

ure Set Point 

Total SD 
(ng/mL) 

^WSBM 
SBHB 

0.0050 

sm 
^ • R 

Total 
%CV 

5 

6 

mŝ iK 
5 

5 

Per EP5-A2, a minimum of 40 runs (80 replicates per sample) are required to measure precision. 
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Table 38: Total Precision 

Sample 

1(c) 

2(c) 

3(c) 

4(c) 

5(c) 

6(c) 

nt 

80 

80 

80 

80 

80 

80 

, NLC ( 2 0 ^ to 24' 

Mean 
Concentration 

(ng/mL) 

0.040 

0.626 

2.580 

0.021 

0.963 

15.001 

•C) 

Total SD 
(ng/mL) 

0.0021 

BBHH 
[^•^B 

0.0032 

SBBHB 
^w^» 

Total 
%CV 

HHBH 
3 

2 

jjIBjIjjii 
3 

2 

Per EP5-A2, a minimum of 40 runs (80 replicates per sample) are required to measure precision. 

Standardized Total Precision Conclusion: This study showed assay 

precision met the acceptance criteria for all temperatures tested. 

8.4.2. Multi-temperature Study (Thermal Sensitivity - Impact on 
Precision) 

Study Description: The multi-temperature study was conducted over 14 

days, and 48 runs were performed at the following ambient temperatures: 

• 8 mns at ambient temperature of 18 ±2°C 

• 8 mns at ambient temperature of 20 ±2°C 

• 8 runs at ambient temperature of 22 ±2°C 

• 8 runs at ambient temperature of 24 ±2°C 

• 8 runs at ambient temperature of 26 ±2°C 

• 8 runs at ambient temperature of 28 ±2°C 

A run consisted of two replicates each of five precision samples. One 

reagent lot on one instrument was used. Three commercial controls, one 

recombinant cTnl-spiked lithium heparin sample and one pooled lithium 

heparin sample were used to perform the testing. A single calibration 

curve was generated at 24 ±2°C for this study. 

Data Analysis: Within-run, between-run, total (within-run and between-

run) and between-temperature precision were calculated for each sample. 
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Acceptance Criteria: Per the AccuTnl Design Inputs, the standard 

deviation (SD) must be <0.0084 ng/mL for concentrations <0.105 ng/mL. 

For concentrations >0.105 ng/mL, total precision must be <8% CV. 

Results: Results are provided in Table 39 below. 

Note: Commercial controls are indicated by "(c)", the recombinant cTnl-

spiked lithium heparin sample is indicated by "(s)", and the pooled lithium 

heparin sample is indicated by "(p)" after the sample number. 

Table 39: Multi-temperature 

Sample 

l(s) 

2(c) 

3(c) 

4(c) 

5(P) 

n 

96 

96 

96 

94t 

96 

Mean 
Concentration 

(ng/mL) 

0.065 

0.951 

3.274 

14.491 

56.599 

Study Precision Results 

Between-Temperature 

SD 
(ng/mL) 

0.0014 

%CV 

H H H 
6 

1 

4 

1 

Within-Run & Between-
Run (Within-Temperature) 

SD 
(ng/mL) 

0.0020 

• • • • 
^ • ^ • 1 
BHHB^^^I^B^BB 

%cv 

HBHBBI 
6 

2 

3 

2 

Two data pomts were lost due to a technician error (wrong sample loaded). 

Multi-Temperature Precision Study Conclusion: The multi-temperature 

study confirms the results found in the standard studies and supports that 

assay precision (between-temperature, within-run and between-run) across 

the range of 18°C to 28°C meets the acceptance criteria. 

8.4.3. Cross-temperature Precision Analysis 

Study Description: The purpose of this analysis was to demonstrate that 

there is no significant difference in precision when the assay is used under 

varying ambient temperature conditions. Statistical analysis was 
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performed using data collected during the multi-temperature study 

described above in Section 8.4.2. 

Data Analysis: Using data from the multi-temperature study above, 

within-run, between-run, and between-temperature precision were 

calculated for each sample. Overall variability of the five samples was 

calculated; overall precision included within-run, between-run, and 

between-temp variability. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the SD must be 

<0.0084 ng/mL for concentrations <0.105 ng/mL. For concentrations 

>0.105 ng/mL, precision must be <8% CV. 

Results: Results are provided in Table 40 below. 

Note: Commercial controls are indicated by "(c)," the recombinant cTnl-

spiked lithiurn heparin plasma sample is indicated by "(s)," and the pooled 

lithium heparin sample is indicated by "(p)" after the sample number. 

Table 40: 

Sample 

l(s) 

2(c) 

3(c) 

4(c) 

5(P) 

Cross-1 

n 

96 

96 

96 
94t 

96 

temperature Precision Analysis Results 

Mean Dose 
(ng/mL) 

0.065 

0.951 

3.274 

14.491 

56.599 

Overall SD 
(ng/mL) 

0.0030 

piMBMUg 
P^Bi^lB^ 
^mBBB 
WHSSHM 

Overall %CV 

'nmSlitUMMUHKSSI) 

8 

3 

5 

3 
T Two data points were lost due to a technician error (wrong sample loaded). 

Cross-temperature Precision Analysis Conclusion: This analysis showed 

that overall precision ofthe AccuTnl assay is acceptable when the assay is 
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used on the Access 2 instmment across multiple ambient temperature 

conditions. 

8.4.4. Precision Conclusion 

The standardized precision studies concluded that for total precision, the 

SD was <0.005 ng/mL for concentrafions <0.105 ng/mL and <6% CV for 

samples >0.105 ng/mL. These results met the acceptance criteria of SD 

<0.0084 ng/mL for concentrafions <0.105 ng/mL and <8% CV for 

samples >0.105 ng/mL. The multi-temperature study confirmed that total 

precision met the acceptance criteria, and the cross-temperature statistical 

analysis confirmed that precision criteria are met at ambient temperatures 

across the operafing range of 18°C to 28°C. 

8.5. Linearity 
Linearity is defined as the ability (within a given range) to provide results that 

are directly proportional to the concentration ofthe analyte in the test sample. 

Study Description: Twelve standardized studies based on CLSI EP6-A were 

conducted to evaluate the linearity of the assay across the reportable range. 

Four studies were performed, each at one of the following three ambient 

temperature condifions: 18 ±2°C, 28 ±2°C, and NLC (ranged from 22°C to 

24°C). The tesfing used two lots of reagents on two Access 2 instruments 

(both lots of reagents were tested on each instmment). 

The matrix used for this testing was a synthetic matrix (buffered bovine serum 

albumin). The high sample tested was the S5 AccuTnl reference calibrator 

(101 ng/mL). The low sample had a concentration of <0.01 ng/mL. In 

addition to the high and low samples, seven evenly spaced dilutions (Samples 

4-10) plus two addifional low dilutions (Samples 2 and 3) were created by 
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mixing the high and low samples. Expected concentrations for these samples 

are provided in Table 41 below. 

Table 41: Linearity Sample Concentrations 

Sample Number 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Expected Concentration 
(ng/mL) 

101.0 

88.4 

75.8 

63.1 

50.5 

37.9 

25.3 

12.6 

5.1 

2.0 

0.01 

Data Analysis: A weighted linear regression for each of the tested 

combinations was calculated and graphed. In addition, 2"'' and 3''' order 

polynomials were fitted to the data to determine coefficients of significance. 

If a higher order coefficient was significant, the difference between the higher 

order fit and the linear fit was calculated. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the higher order (2"'' and 

3"*) term of the polynomial fit must be non-significant (p>0.05). If it is 

significant, the fit of the polynomial regression demonstrating significance 

must have a bias at each sample tested of <16%) for doses >0.105 ng/mL or 

<0.0168 ng/mL for doses <0.105 ng/mL in comparison to the linear regression 

fit. 

Results: Results are provided in Table 42 through Table 44. 
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Table 42: Summary of Linearity Results at 18°C 

Instrument # 

501007 
502884 
501007 
502884 

Reagent Lot 

116677 
116677 
116678 
116678 

18°C Testing 
1 p-value 

<0.05? 
Yes 
No 
No 
No 

1 Max 
Bias 
10% 

IBlllfliBf 

Pass/Fail 

Pass 
Pass 
Pass 
Pass 

Table 43: Summary of Linearity Results at 28°C 

Instrument # 

501007 
502884 
501007 
502884 

Reagent Lot 

116677 
116677 
116678 
116678 

28°C Testing 
p-value 
<0.05? 

Yes 
No 
No 
No 

Max 
Bias 
-8% 

mmm 
âammms. 

Pass/Fail 

Pass 
Pass 
Pass 
Pass 

Table 44: Summary of Linearity Results at NLC 

Instrument # 

500616 
507310 
500616 
507310 

Reagent Lot 

116677 
116677 
116678 
116678 

NLC Testing 
p-value 
<0.05? 

Yes 
Yes 
No 
Yes 

Max 
Bias 
5% 
9% 

sjfflBJIS^ 
-9% 

Pass/Fail 

Pass 
Pass 
Pass 
Pass 

Linearity Conclusions: 

18 ±2°C Temperature Condition: 

Three of four reagent pack and lot-instrument combinations tested at 18°C had 

non-significant 2"̂ * and 3"* order polynomial coefficient p-values and therefore 

met the acceptance criteria. Reagent pack 116677 on instmment 501007 

showed a significant p-value for the quadratic polynomial fit; however, the 

maximum bias was <10% and therefore met the acceptance criteria. 
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28 ±2°C Temperature Condition: 

Three of four reagent pack lot and instrument combinations tested at 28 ±2°C 

NLC (22-24°C) had non-significant p-values and therefore met the acceptance 

criteria. Reagent pack 116677 on instrument 501007 showed a significant p-

value for the quadratic polynomial fit; however, the maximum bias was -8%o 

and therefore met the acceptance criteria. 

Normal Laboratory Conditions (NLC): 

One reagent pack lot and instrument combination (reagent pack 116678, 

instrument 500616,) had non-significant p-values for the higher 2"'' and 3'̂ '̂  

order polynomial coefficients and therefore met the acceptance criteria. The 

other three reagent pack lot and instrument combinations showed significant 

p-values for the quadratic polynomial fit; however, the maximum bias was 

±9% and therefore met the acceptance criteria. 

Linearity results, including higher order fitted estimates, linearity plots, and 

difference tables are provided in Appendix 28. 

8.5.1. Overall Linearity Conclusion 

All reagent pack lot and instrument combinations met the acceptance criteria 

for linearity at the three ambient temperature conditions tested and 

demonstrates linearity across the measuring range. 

8.6. High Dose Hook Effect 
High Dose hook effect can occur when a) the analyte concentration exceeds 

the capacity of the binding antibody (solid phase) and b) the quantity of the 

conjugate is not adequate to overwhelm the free analyte while still saturating 

the solid phase sites causing the resultant value to "hook" back and read on 

the standard curve, giving a falsely depressed value. The AccuTnl assay was 
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designed to minimize hook effect, and a study was performed to characterize 

the assay's performance with respect to this phenomenon. 

Study Description: This study was performed using six samples exceeding the 

dose of the AccuTnl S5 calibrator. The samples used were prepared using a 

purified Troponin complex spiked into a synthetic matrix (buffered bovine 

semm albumin). Samples were tested in replicates of five using one lot of 

reagent and one instrument. 

Data Analysis: The mean RLU values of the six samples were compared to 

the RLUs of the AccuTnl S5 calibrator (see Table 45). The RLUs of the 

samples were plotted graphically (dose vs. RLU) and the data points were 

visually evaluated for the presence of high dose hook effect (Figure 5). 

Acceptance Criteria: Per the AccuTnl Design Inputs, no hook effect from S5 

calibrator concentration (approximately 100 ng/mL) up to at least 2,000 

ng/mL. 

Results: Results are provided in Table 45 and Figure 5 below. 

Table 45: Access AccuTnl Hig 

Sample 

Hook 1 
Hook 2 
Hook 3 
Hook 4 
Hook 5 
Hook 6 

Estimated Dose 
(ng/mL) 

126 
506 

1,012 
1,517 
2,023 
2,529 

h Dose Hook Effect Results 

Mean Sample RLU 

38,939,400 
45,226,860 
45,709,280 
45,961,340 
45,110,860 
43,484,580 

Access AccuTnl 
S5 Calibrator 

RLU 

19,889,980 
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AccuTnl Hook Effect, Access2 Pilot 3 (#116678) 
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Figure 5: Access AccuTnl Hook Effect 

High Dose Hook Effect Conclusion: There is no indication of high dose hook 

effect from the S5 calibrator concentration to 2,529 ng/mL. The RLUs at 

2,529 ng/mL do not fall below the Access AccuTnl S5 calibrator RLU. The 

acceptance criteria were met. 

8.7. Stability 

Five studies were conducted to assess the stability of the Access AccuTnl 

reagent and calibrator materials. The studies, their purpose, and conclusions 

are presented in the Table 46 below. More detailed summaries on each study 

are provided in the text following the summary table. 
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Table 46: Stabi 

Study 

Reagent Pack 
Real Time 
Stability 

Reagent Open 
Pack Stability 

Stored 
Calibration 
Curve Stability 

Calibrator Real 
Time Stability 

Calibrator 
Open Vial 
Stability 

ity Testing Summary 

Purpose 

To determine that 
length of time when 
the unopened 
AccuTnl reagent can 
produce accurate 
and reliable results. 

To determine that 
length of time when 
the opened AccuTnl 
reagent can produce 
accurate and reliable 
results. 

To determine the 
lengthof time the 
stored calibration 
curve for the 
AccuTnl assay is 
stable and produces 
accurate and reliable 
results. 
To determine that 
length of fime when 
the unopened 
AccuTnl calibrators 
can produce accurate 
and reliable results. 

To determine that 
length of fime when 
the opened AccuTnl 
calibrators can 
produce accurate 
and reliable results. 

Conclusions 

At the time of this 
submission, data for 3 
reagent lots met 
specifications through 
the six month time 
point. Stability studies 
are ongoing. 
The results met the 
acceptance criteria and 
indicate the Access 
AccuTnl reagents on the 
Access 2 instmment are 
stable in an open state 
for 56 days 
The results meet the 
acceptance criteria and 
indicate that the Access 
AccuTnl stored curve on 
the Access 2 instrument 
is stable for 56 days. 

At the time of this 
submission, data for 
three calibrator lots, 
stored at -20°C, met 
specifications through at 
least the four month 
time point, supporting a 
shelf life claim of 4 
months. Stability studies 
are ongoing. 
At the time of this 
submission, AccuTnl 
calibrators are stable at 
2° to 10°C for eight days 
after opening. Stability 
studies are ongoing. 

Document 
Section 
Below 

8.7.1 

8.7.2 

8.7.3 

8.7.4 

8.7.5 
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8.7.L Reagent Pack Real Time Stability 

Stability of Access AccuTnl was verified on three lots of reagent using 

two Access 2 instruments at multiple time points. 

Study Description: Multiple AccuTnl reagent packs were used to verity 

the stability of the reagents at the recommended storage conditions (2°C to 

10°C). Reagent packs were tested at baseline (time = 0), 3, 4, and 6 month 

time points. The same three lots were tested at each time point. Test 

samples included two sets of commercial tri-level controls and three 

normal patient serum samples. All samples were mn in replicates of five 

on each instrument at each time point. Each time point was run on an 

unopened pack using a new calibration curve. The study is ongoing and 

additional time points will include testing up to 13 months in order to 

achieve the desired 12 month stability claim. 

Data Analysis: At each time point the mean value of each control was 

calculated. From this mean value a "Z" value was calculated as follows: 

Z = (Observed dose - Stated dose) / Expected SD 

Individual control Z values were averaged to determine the overall mean 

Z. The difference between this overall mean Z was compared back to the 

baseline Z to determine the Z from baseline as follows: 

Z from baseline = Mean Z at each time point - Mean Z at baseline. 

Acceptance Criteria: At each time point: 

• All control samples are compared to their stated control values 

(±2.00 Z from their stated mean). 

• Individual controls may be greater than ±2.00 Z from their stated 

mean as long as that individual control is within ±1.00 Z from 

baseline. 
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• The overall mean Z of control sets caimot be greater than ±1.00 Z 

from the baseline overall mean Z. 

• All replicates of normal patient samples must be <0.04 ng/mL on 

each instrument at each time point 

Results: Results are provided in Table 47 through Table 49 below. 

Table 47: Reagent Pack Real Time Stability Results, Lot 
116676 
Time Point Baseline 

Mean 
(ng/mL) 

3 Months 
Mean 
(ng/mL) 

4 Months 
Mean 
(ng/mL) 

6 Months 
Mean 
(ng/mL) 

Mean Control Values 

Control 1 
Control 2 
Control 3 
Control 4 
Control 5 
Control 6 

0.056 
0.798 
3.850 
0.026 
1.086 

15.643 

0.059 
0.746 
3.656 
0.035 
1.110 

15.694 

0.062 
0.789 
3.853 
0.031 
1.123 

16.023 

0.058 
0.738 
3.480 
0.036 
1.032 

14.937 
Control Mean Z Values 
Control 1 

Control 2 

Control 3 

Control 4 
Control 5 

Control 6 

Overall Mean Z 

Z from Baseline 

Pass/Fail 

i^|^|j|@jpMffii 

-0.09 

1.03 

1.16 

-0.37 
1.03 

0.74 

0.58 

mmm 
'gMJMWMMi' 

BMIHI 

0.19 

0.15 

0.47 

0.47 
1.33 

0.79 

0.57 

-0.01 

Pass 

0.49 

0.89 

1.17 

0.12 
1.49 

1.07 

0.87 

0.29 

Pass 

0.11 

0.02 

-0.16 

0.53 
0.36 

0.15 

0.17 
-0.14 

Pass 

m m ^ ^ ^ ^ ^ ^ ^ ^ 
Individual Assay Normal Patient Results 
Patient 0 
Patient 1 
Patient 2 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Stated Values 
(ng/mL) 

0.035-0.079 
0.619-0.855 
2.961-4.088 
0.008-0.052 

0.842-1.163 
12.402-17.127 
Specification 

• • • • • B 
BHHi^B 
^^^^^^B 
B — B M 
MHHHK wmmmi 
^^S^SBEBSM 

±1.00 z 
1 tflfltiniMflfi'JMfMUliiniMiT ijTi 

wsmuBM 
^ ^ m m 

All resuhs 
<0.04 ng/rtiL 
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Table 48: Reagent Pack Real Time Stability Results, Lot 
116677 
Time Point Baseline 

Mean 
(ng/mL) 

3 Months 
Mean 
(ng/mL) 

4 Months 
Mean 
(ng/mL) 

6 Months 
Mean 
(ng/mL) 

Mean Control Values 

Control 1 
Control 2 
Control 3 
Control 4 
Control 5 
Control 6 

0.053 
0.748 
3.646 
0.024 
1.016 

14.669 

0.059 
0.768 
3.812 
0.035 
1.098 
15.333 

0.062 
0.78 

3.694 
0.034 
1.090 

15.167 

0.057 
0.720 
3.275 
0.029 
1.018 

14.217 
Control Mean Z Values 
Control 1 
Control 2 
Control 3 
Control 4 
Control 5 
Control 6 
Overall Mean Z 
Z from Baseline 
Pass/Fail 

-0.34 
0.19 
0.43 
-0.51 
0.16 
-0.08 
-0.03 

• ^ ^ ^ B • • m 

0.19 
0.53 
1.02 
0.44 
1.18 
0.48 
0.64 
0.67 
Pass 

Individual Assay'. 
Patient 1 
Patient 2 
Patient 3 

0.45 
0.74 
0.60 
0.37 
1.08 
0.34 
0.60 
0.63 
Pass 

-0.04 
-0.30 
-0.88 
-0.07 
0.19 
-0.46 
-0.26 
-0.23 
Pass 

Stated Values 
(ng/mL) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 
Specification 

mggmm. 
g^BBDBI 
^ • • ^ B i mmtmst 
B l ^ ^ ^ ^ 
• ^ ^ ^ B i 
wtmmit 

±1.00 z 

• IBHBi 
J M M J U I H W B I B a i ^ ^ ^ ^ ^ ^ ^ B 

Vormal Patient Results 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

H M B H 
AH results 

<0.04 ng/mL 
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Table 49: Reagent Pack Real Time Stability Results, Lot 
116678 
Time Point Baseline 

Mean 
(ng/mL) 

3 Month 
Mean 
(ng/mL) 

4 Month 
Mean 
(ng/mL) 

6 Month 
Mean 
(ng/mL) 

Mean Control Values 

Control 1 
Control 2 
Control 3 
Control 4 
Control 5 
Control 6 

0.055 
0.771 
3.750 
0.027 
1.074 

15.599 

0.058 
0.756 
3.665 
0.031 
1.089 

15.200 

0.060 
0.758 
3.569 
0.034 
1.072 

15.197 

0.054 
0.690 
3.304 
0.028 
1.004 

14.614 
Control Mean Z Values 
Control 1 
Control 2 
Control 3 
Control 4 
Control 5 
Control 6 
Overall Mean Z 
Z from Baseline 
Pass/Fail 

-0.15 
0.58 
0.80 
-0.31 
0.88 
0.71 
0.42 

0.11 
0.33 
0.50 
0.07 
1.07 
0.37 
0.41 
-0.01 
Pass 

0.25 
0.36 
0.16 
0.38 
0.86 
0.37 
0.40 
-0.02 
Pass 

Individual Assay'. 
Patient 1 
Patient 2 
Patient 3 

-0.32 
-0.80 
-0.78 
-0.16 
0.01 
-0.13 
-0.36 
-0.78 
Pass 

^ ^ ^ 1 ^ 
formal Patient Results 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

stated Values 
(ng/mL) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 
Specification 

jSSnMWHBff 
wmmm 
wmmm 
^BBBBM 

SBBBH 
i M — i 

±1.00 z 

BBDBBBI 
mmam 
^IS^^f^SSf^^^ 

All results 
<0.04 ng/mL 

Reagent Pack Real Time Stability Conclusion: Stability testing for all lots 

at all time points tested demonstrated that unopened AccuTnl reagent 

packs are stable for six months when stored at 2°C to 10°C. Studies are in 

process to extend this stability to 12 months. This stability extension data 

will be retained on file at Beckman Coulter. 

8.7.2. Reagent Open Pack Stability 
Study Description: To verify the fifty-six day stability for the open reagent 

pack, two commercial controls and two recombinant cTnl-spiked lithium 
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heparin plasma samples were tested on day 0 (baseline) after the 

establishment of a new six-point calibration curve. Opened reagent packs 

were stored under simulated use conditions at 2°C to 10°C. The study was 

conducted on one Access 2 instrument and one reagent pack lot. Samples 

were tested in replicates of four at each time point. Reagent packs were 

opened on day 0 and tested at 7, 14, 21, 28, 35, 42, 49, 56 and 57 days. At 

each time point, unopened packs were used to establish a new calibration 

curve and opened packs were used for testing the samples. 

Data Analysis: Mean doses for each sample at each time point were 

calculated. For samples <0.105 ng/mL, doses were scaled according to 

±125% of the expected SD (0.0084 ng/mL) to allow all data to be 

combined for analysis. Mean doses were plotted versus time and 

compared to baseline values. The best-fit linear equation was calculated 

to estimate the percent dose change with 95% confidence intervals. 

Acceptance Criteria: Per the AccuTnl Design Inputs, open reagent packs 

must be stable for >35 days as determined by a single best fit line through 

all samples and time points; the fitted line must be within ±10.0% from 

baseline. 

Results: Results are provided in Table 50, Table 51 and Figure 6 below. 

Note: values in Table 50 are averages based on all replicates tested at the 

indicated time point, in ng/mL; commercial controls are indicated by a 

"(c)" and recombinant cTnl-spiked lithium heparin samples are indicated 

by a "(s)". 
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Table 50: Reagent Open Pack Stability Results, Concentration 

Sample 

1(c) 

2(c) 

3(s)^ 

4(s) 

in ng/mL 

Day 

0 

1.002 

14.153 

0.071 

41.552 

7 

0.909 

13.435 

0.067 

40.126 

14 

0.956 

13.823 

0.069 

37.483 

21 

0.940 

13.092 

0.069 

41.372 

28 

0.965 

13.715 

0.070 

40.887 

35 

0.949 

13.455 

0.072 

39.150 

42 

0.987 

13.375 

0.072 

43.193 

49 

0.965 

13.761 

0.073 

42.690 

56 

0.955 

13.203 

0.074 

39.788 

57 

0.957 

13.820 

0.073 

42.501 
^Note: Sample 3 value is <0.105 ng/mL and therefore was scaled as described in the data analysis secfion above 
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Table 51: Reagent Open Pack Stability - Means 
The fitted equation: 

Number of observations used: 
The allowed decrease in 

percentage: 
The maximum day allowed is: 

Day 
Predicted percent change 

95% CI band for predicted 
percent change 

Compared to Baseline Values 
96.14 + 0.04603 x Day 
40 

5 

>56 
35 

1.7% 

[0.5%, 2.9%] 

10 

>56 
49 

2.4% 

[0.7%, 4.0%] 

56 
2.7% 

[0.8%, 4.6%] 
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Figure 6: Reagent Open Pack Stability Linear Regression 

Reagent Open Pack Stability Conclusion: The results met the acceptance 

criteria and indicate the Access AccuTnl reagents on the Access 2 

instrument are stable in an open state for 56 days. 

8.7.3. Stored Calibration Curve Stability 

Study Description: To verify the fifty-six day stability of the stored 

calibration curve, two commercials controls and two recombinant cTnl-
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spiked lithium heparin samples were tested on Day 0 after the 

establishment of a new six-point calibration curve. The study was run on 

one Access 2 instrument and one reagent pack lot. Samples were tested in 

replicates of five at each time point. This study was conducted at 7, 14, 

21, 28, 35, 42, 49, 56 and 57 days. At each time point an opened pack was 

used to establish dose values calculated from the initial stored calibration 

curve. 

Data Analysis: Mean doses for each sample at each time point were 

calculated. For samples <0.105 ng/mL, doses were scaled according to 

±125% of the expected SD (0.0084 ng/mL) to allow all data to be 

combined for analysis. Mean doses were plotted versus time and 

compared to baseline values. The best-fit linear equation was calculated 

to estimate the percent dose change with 95% confidence intervals 

Acceptance Criteria: Per the AccuTnl Design Inputs, stored calibration 

curves must be stable for >35 days as determined by a single best fit line 

through all samples and time points; the fitted line must be within ±10.0% 

from baseline. 

Results: Results are provided in Table 52, Table 53, and Figure 7 below. 

Note: values in table are averages based on all replicates tested at the 

indicated time point, in ng/mL; commercial controls are indicated by a 

"(c)" and recombinant cTnl-spiked lithium heparin samples are indicated 

by a "(s)" in the table below. 
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Table 52: Stored Calibration Curve Stability Results, Concentration in ng/mL 

Sample 

1(c) 

2(c) 

3(s)t 

4(s) 

Day 

0 

1.002 

14.153 

0.071 

41.552 

7 

0.950 

13.647 

0.071 

41.855 

14 

0.936 

13.869 

0.071 

35.268 

21 

0.938 

13.394 

0.071 

41.517 

28 

0.961 

13.963 

0.071 

41.529 

35 

0.931 

13.738 

0.071 

41.115 

42 

0.947 

13.823 

0.072 

43.116 

49 

0.979 

13.859 

0.073 

42.704 

56 

0.907 

13.398 

0.071 

40.991 

57 

0.903 

12.871 

0.069 

35.026 
^Note: Sample 3 value is <0.105 ng/mL and therefore was scaled as described in the data analysis section above 
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Table 53: Stored Calibration Curve Stability - Means Compared to Baseline 
The fitted equation: 

Number of observations used: 
The allowed decrease in 

percentage: 
The maximum day allowed is: 

Day 
Predicted percent change 

95% CI band for predicted 
percent change 

98.88 -0.06336 x Day 
40 

5 
>56 
35 

-2.2% 

[-3.8%, -0.7%] 

10 
>56 
49 

-3.1% 

[-5.2%, -1.1%] 

56 
-3.6% 

[-6.1%, -1.1%] 
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Figure 7: Stored Calibration Curve Stability Linear Regression 

Stored Calibration Curve Stability Conclusion: The results meet the 

acceptance criteria and indicate that the Access AccuTnl stored calibration 

curve on the Access 2 instrument is stable for 56 days. 
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8.7.4. Calibrator Real Time Stability 

Stability of Access AccuTnl calibrators was verified on three lots of 

calibrators using two Access 2 instruments at multiple time points. 

Studv Description: To verify the stability of the calibrators at the 

reconmiended storage conditions (-20°C), multiple AccuTnl calibrator sets 

were stored at -20°C for real time aging. Three different lots of calibrators 

were tested. Two lots of calibrators (lots 117302 and 119455) were tested at 

baseline (time = 0), 2, 3, 4, and 6 month time points. The third lot, 119776, 

has been tested at baseline, 2 and 4 months to date. Test samples included two 

sets of commercial tri-level controls (for a total of six), three normal patient 

serum samples and four levels of primary reference calibrators (S1-S4). 

Controls and normal patients are run in replicates of five, primary reference 

calibrator Sl is run in replicates of four and primary reference calibrators S2-

S4 are run in replicates of two on each instrument at each test point. The study 

is ongoing and addifional time points will include testing up to 13 months in 

order to achieve the desired 12 month stability claim. 

Data Analysis: At each time point the mean value of each control was 

calculated. From this mean value a "Z" value was calculated as follows: 

Z = (Observed dose - Stated dose) / Expected SD 

Individual control Z values were averaged to determine the overall mean Z. 

The difference between this overall mean Z was compared back to the 

baseline Z to determine the Z from baseline as follows: 

Z from baseline = Mean Z at each time point - Mean Z at baseline. 

For primary reference calibrators, the mean dose at each time point is 

calculated and a percent difference from the baseline mean dose is calculated. 

Acceptance Criteria: At each time point: 
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• All control samples are compared to their stated control values (±2.00 

Z from their stated mean). 

• Individual controls may be greater than ±2.00 Z from their stated mean 

as long as that individual control is within ±1.00 Z from baseline. 

• The overall mean Z of control sets cannot be greater than ±1.00 Z from 

the baseline overall mean. 

• For primary reference calibrators, the mean % dose difference from 

baseline needs to be ±11% for levels Sl and S2, and ±10% for levels 

S3 and S4. 

• All replicates of normal patient samples must be <0.04 ng/mL on each 

instrument at each time point. 

Results: Results are provided in Table 54 through Table 56 below. 
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Table 54: Calibrator Real Time Stability Results, Lot 117302 

Time Point Baseline 

Mean 
(ng/mL) 

2 
Months 
Mean 

(ng/mL) 

3 
Months 

Mean 
(ng/mL) 

. 4 
Months 

Mean 
(ng/mL) 

6 
Months 
Mean 

(ng/mL) 

Mean Control Values 

Control 1 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

0.055 

0.744 

3.678 

0.021 

0.958 

14.379 

0.061 

0.799 

3.84 

0.034 

1.079 

15.594 

0.055 

0.763 

3.541 

0.025 

1.062 

15.832 

0.055 

0.731 

3.474 

0.023 

1.013 

14.951 

0.062 

0.752 

3.535 

0.03 

1.045 

14.858 

Control Mean Z Values 

Control I 

Control 2 

Control 3 

Control 4 

Control 5 

Control 6 

Overall Mean Z 

Z from Baseline 

-0.18 

0.12 

0.55 

-0.85 

-0.56 

-0.33 

-0.21 

• B B 

0.39 

1.06 

1.12 

0.39 

0.94 

0.7 

0.77 

0.98 

-0.18 

0.43 

0.06 

-0.48 

0.73 

0.9 

0.25 

0.46 

-0.19 

-0.11 

-0.18 

-0.67 

0.12 

0.16 

-0.14 

0.07 

0.46 

0.25 

0.04 

0.03 

0.52 

0.08 

0.23 

0.44 

Individual Assay Normal Patient Results 
Patient 0 
Patient I 

Patient 2 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Reference Calibrator Mean Dose 
RefSl 

RefS2 

Ref S3 

RefS4 

0.311 

1.21 

5.01 

24 

0.316 

1.235 

5.17 

24.6 

0.312 

1.231 

5.2 

25 

0.297 

1.226 

5.14 

24.4 

Reference Calibrator % Difference from Baseline 
RefSl 

RefS2 

Ref S3 

RefS4 

Pass/Fail 

9BBBi 
•BBS 
• • H 
HHHI 
MBI^ 

2 

2 

3 

3 

Pass 

0 

2 

4 

4 

Pass 

-5 

1 

3 

2 

Pass 

0.327 

1.252 

5.25 

25.4 

5 

3 

5 

6 

Pass 

Stated Values 
(ng/mL) 

0.035-0.079 

0.619-0.855 

2.961-4.088 

0.008-0.052 

0.842-1.163 

12.402-17.127 

Speciflcation 

• • B H B 
m i H H 
i^m^mi 
wmmi^m 
• 1 ^ ^ ^ 
• • • • 1 
mmtmM 

±1.00 z 

BBBBB 
All results 

<0.04 ng/mL 

m m m m 
BHBBB 
m^mBM 
B I B ^ B 
^ • ^ ^ B 
WiWWIWBKlB 

±11% 

±11% 

±10% 

±10% 

^UffiEmSm^S 
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Table 55: Calibrator Real Time Stability Results, Lot 117455 

Time Point Baseline 

Mean 
(ng/mL) 

2 
Months 
Mean 

(ng/mL) 

3 
Months 
Mean 

(ng/mL) 

4 
Months 
Mean 

(ng/mL) 

6 
Months 
Mean 

(ng/mL) 

Mean Control Values 

Control 1 
Control 2 

Control 3 

Control 4 
Control 5 

Control 6 

0.051 
0.718 

3.509 

0.018 

0.927 
13.997 

0.055 
0.773 
3.744 

0.025 
1.058 

15.543 

0.053 
0.757 

3.673 
0.014 

1.056 
15.42 

0.060 
0.719 

3.446 
0.028 

0.978 

14.677 

0.059 
0.735 

3.342 

0.026 

1.017 

14.896 

Control Mean Z Values 

Control 1 
Control 2 

Control 3 
Control 4 

Control 5 
Control 6 

Overall Mean Z 
Z from Baseline 

-0.51 
-0.33 
-0.05 

-1.06 
-0.95 
-0.65 

-0.59 

-0.22 

0.61 
0.78 
-0.44 

0.69 

0.66 
0.35 

0.94 

-0.39 
0.34 
0.53 

-1.41 

0.66 
0.56 

0.05 

0.64 

0.24 

-0.3 
-0.28 
-0.15 

-0.31 

-0.07 
-0.14 

0.45 

0.16 
-0.03 
-0.64 

-0.35 

0.17 
O.Il 

-0.10 

0.49 

Stated Values 
(ng/mL) 

0.035-0.079 
0.619-0.855 

2.961-4.088 
0.008-0.052 

0.842-1.163 
12.402-17.127 

Specification 

I ^ ^ B H B 
^ ^ ^ ^ ^ ^ H 
S I ^ ^ ^ ^ B 
^ H H H B I 
^ ^ • ^ • • 1 
B ^ ^ ^ ^ ^ H 
HHIBVHi 

±1.00 z 

Individual Assay Normal Patient Results 

Patient 0 
Patient 1 
Patient 2 

Pass 
Pass 
Pass 

mmmsmMMmMM 

Pass 
Pass 
Pass 

nsB^ 

Pass 
Pass 
Pass 

W ^ ^ 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

All resuhs <0.04 
ng/mL 

§il8S|S[|̂ ^fflMi§BHBMffli|| 
Reference Calibrator Mean Dose 

RefSl 
RefS2 
Ref S3 

RefS4 

0.311 
1.195 
4.98 
24.0 

0.318 
1.243 
5.2 

25.2 

0.305 
1.191 
4.97 

24.5 

0.311 
1.184 
5.03 

24.6 

0.314 
1.215 
5.04 

24.5 

w^m^m 
^ ^ ^ ^ • ^ B 
P B I H H 
i^Bi^BBI 
W B m m M 

Reference Calibrator % Difference from Baseline 

RefSl 
RefS2 
Ref S3 
RefS4 

Pass/Fail 

wmm • m 
BHBi' 
— — » 

l!W' 

2 
4 
4 

5 
Pass 

-2 

0 
0 
2 

Pass 

0 

-1 
1 

3 
Pass 

1 
2 
1 

2 
Pass 

±11% 
±11% 
±10% 

±10% 

'^^^M^M 
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Table 56: Calibrator Real Time Stability Results, Lot 119776 
Time Point Baseline 

Mean 
(ng/mL) 

2 Months 

Mean 
(ng/mL) 

4 Months 

Mean 
(ng/mL) 

Mean Control Values 
Stated Values 

(ng/mL) 

Control 1 0.055 0.055 0.061 0.035-0.079 

Control 2 0.723 0.719 0.755 0.619-0.855 
Control 3 3.524 3.41 3.568 2.961-4.088 
Control 4 0.033 0.016 0.029 0.008-0.052 
Control 5 1.054 0.999 1.036 0.842-1.163 
Control 6 14.731 14.765 14.531 12.402-17.127 

Control Mean Z Values Specification 

Control 1 -0.19 -0.16 0.36 
Control 2 -0.24 -0.30 0.30 

Control 3 0.00 -0.40 0.16 
Control 4 0.32 -1.27 -0.06 
Control 5 0.64 -0.05 0.41 
Control 6 -0.03 0.00 -0.20 

Overall Mean 
Z 

0.08 -0.37 0.16 

Z from 
Baseline 

-0.45 0.08 ±1.00 Z 

Individual Assay Normal Patient Results 

Patient 0 Pass Pass 

Patient 1 Pass Pass 
Patient 2 Pass Pass 

Pass 

Pass 

Pass 

All results <0.04 
ng/mL 

Reference Calibrator Mean Dose 

RefSl 0.317 0.319 0.324 

RefS2 1.201 1.229 1.202 
Ref S3 5.00 5.10 5.05 
RefS4 23.6 24.0 24.4 

Reference Calibrator % Difference from Baseline 
RefSl I ±11% 
RefS2 ±11% 

Ref S3 ±10% 

RefS4 ±10% 
Pass/Fail Pass Pass 

Calibrator Real Time Stability Conclusion: The results met the acceptance 

criteria and indicate the Access AccuTnl Calibrators are stable at -20°C for 4 
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months, based on the shortest amount of testing available to date (lot 119776). 

Studies are in process to extend this stability to 12 months. This stability 

extension data will be retained on file at Beckman Coulter 

8.7.5. Calibrator Open Vial Stability 

Calibrator open vial stability is defined as the amount of time that AccuTnl 

calibrators are stable at 2°C to 10°C after the material has been thawed and 

opened. The long-term storage conditions for the AccuTnl calibrators is 

-20°C or colder. 

Study Description: The baseline was generated by rutming two unopened 

calibration curves over two days on one Access 2 instrument and one reagent 

pack lot. Four levels of commercial controls were tested in replicates of three 

on each day. Multiple calibrator sets were thawed on day 0, opened, and then 

stored at 2°C to 10°C for subsequent testing. At each subsequent time point, 

the last being >60 days, one set of calibrators that was opened on Day 0 and 

stored at 2°C to 10°C was run as a calibration curve. 

Data Analysis: The baseline values were established by averaging the results 

from the two days of baseline testing for each of the four controls. Mean 

doses for each sample at each time point were calculated. 

Note: For the interim analysis listed below (since this is an ongoing stability 

study), a percent-difference from baseline was calculated for each control and 

had to meet the ±10% specification. In addition to the percent-difference, 

controls with predetermined ranges were run as assay validity controls and 

were used as a criteria for accepting to accept the time point. This altemate 

analysis was used since a linear regression cannot be performed on a single 

time point. 
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m When more data are available, for samples <0.105 ng/mL, doses will be 

scaled according to ±125% ofthe expected SD (0.0084 ng/mL) to allow all 

data to be combined for analysis. Mean doses will be plotted versus time and 

compared to baseline values. The best-fit linear equation will be calculated to 

estimate the percent dose change with 95% confidence intervals 

Acceptance Criteria: Per the AccuTnl Design Inputs, open calibrator vials 

must be stable for >60 days as determined by a single best fit line through all 

samples and time points; the fitted line must be within ±10.0% from baseline. 

Results: Results are provided in Table 57 and Table 58 below. 

Table 57: Calibrator Open Vial Stability Results, % Difference, Day 8 

Sample 

Control 1 

Control 2 

Control 3 

Control 4 

Mean (ng/mL) 

DayO 

0.055 

0.575 

1.831 

12.887 

Day 8 

0.055 

0.585 

1.834 

13.750 

Overall Mean % Difference: 

% Difference 

-0.4% 

1.7% 

0.1% 

6.7% 

2.1% 

Table 58: Assay Validity Control Data for Day 8 Testing 
Validity Control 

Sample 

Validity Control 1 

Validity Control 2 

Validity Control 3 

Mean Dose 
(ng/mL) 

0.023 

0.890 

13.358 

Stated Values 
(ng/mL) 

0.008-0.052 

0.842-1.163 

12.402-17.127 

Status 

Pass 

Pass 

Pass 

Calibrator Open Vial Stability Conclusion: Current data indicates that 

AccuTnl calibrators are stable at 2°C to 10°C for eight days. Studies are in 

process to extend this stability to 60 days. This stability extension data will be 

retained on file at Beckman Coulter. A linear regression, per the acceptance 

criteria, will be performed on the final data. 
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8.8. In terference and Analytical Specificity 

Interference is defined as a cause of clinically significant bias in the measured 

analyte concentrafion due to the effect of another component or property of the 

sample. Analytical Specificity is defined as the ability of a measurement 

procedure to measure solely the measurand. Potential interfering substances were 

tested using the Access AccuTnl assay on one lot of reagent using six Access 2 

instruments. 

Study Descripfion: Three studies based on CLSI EP7-A2 were completed, one at 

each of three ambient temperature conditions: 18 ±2°C, 28 ±2°C, and NLC 

(ranged from 21.8°C to 25.3°C). 

Potential endogenous interferents (bilirubin, fibrinogen, triglycerides, 

hemoglobin, human serum albumin), exogenous interferents (e.g. acetylsalicylic 

acid, acetaminophen, ibuprofen), and drug interferents were evaluated. Two 

levels of each interferent were added to lithium heparin plasma pools at two 

clinically relevant concentrations of cTnl (one normal containing <0.01 ng/mL, 

and one elevated containing approximately 0.5 ng/mL). 

Stock solutions of potential interferents were prepared gravimetrically using an 

appropriate solvent, and this stock solution was added directly to the lithium 

heparin plasma sample in no more than 5% (v/v) final concentration. Control 

samples were prepared in the same manner using the matched solvent, without the 

interferent added. Control and test samples were tested on an Access 2 instrument 

within 3.5 hours of preparation. 

cTnl-containing samples were tested in replicates of five to allow detection of any 

difference between the test and the diluent-spiked control of >10%. Normal 

lithium heparin plasma samples were tested in replicates of ten to detect a 

difference of >0.01 ng/mL. All substances were tested at all three temperature 

conditions. 
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For any substance found to interfere >10% at the original test levels, a dose-

response dilution series was performed by mixing the high interferent level with 

the low interferent level to make three intermediate dilutions. This dilution series 

was tested at all three temperature conditions to determine the point at which the 

interferent showed acceptable results across all temperatures. 

Data Analysis: For each substance tested with the analyte-containing sample, the 

troponin I concentration (ng/mL) obtained in the spiked sample was compared to 

the concentration (ng/mL) obtained with the control sample and applied in the 

following formula: 

% Interference = [(mean dose of interferent-spiked sample - mean dose of 

diluent-spiked sample) / Mean dose of diluent-spiked sample] x 100 

For any substance tested with the nonnal sample, the cTnl concentration (ng/mL) 

obtained in the spiked sample was compared to the acceptance criteria (less than 

or equal to established 99'*̂  percentile Upper Reference Limit or "URL"). No 

interference above the established 99"' percentile URL was observed; therefore a 

difference between test and control per the acceptance criteria was not calculated. 

Acceptance Criteria: This study is intended to characterize any interference with 

specific substances. Per the AccuTnl Design Inputs: 

• For doses >0.105 ng/mL, the percent change must be <10.0% from the 

diluent control 

• For normal samples, either the test sample must read less than or equal to 

the established 99"̂  percentile URL; or, if the test samples exceed the 

established 99̂ ^ percentile URL, the difference between the test and the 

control sample must be <0.01 ng/mL 

Results: Results are provided in Table 59 and Table 60 below. 
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Table 59: Interfering Substances Results 

Substance Name 

Acetaminophen 

Acetylsalicylic 
Acid 

Allopurinol 

Ambroxol 

Ampicillin 

Ascorbic Acid 

Atenolol 

Bilirubin (conj.) 

BiluTjbm (unconj.) 

Biotin 

Caffeine 

Captopril 

Cinnarizine 

Cocame 

Diclofenac 

Digoxin 

Dopamme 

Erythromycin 

Fibruiogen 

Furosemide \ 

Hemoglobin 

Human Serum 
Albumin 

Ibuprofen h 

Low MW Heparm \-

Concentration 
Added 

3 mg/dL 
20 mg/dL 
50 mg/dL 
65 mg/dL 
2 mg/dL 

40 mg/dL 
8.6 mg/dL 
40 mg/dL 
1.8 mg/dL 
5 mg/dL 
4 mg/dL 
6 mg/dL 

0.2 mg/dL 
1 mg/dL 
5 mg/dL 

40 mg/dL 
4 mg/dL 

40 mg/dL 
10 ng/mL 

290 ng/mL 
2 mg/dL 
10 mg/dL 
0.5 mg/dL 
5 mg/dL 

4.8 mg/dL 
40 mg/dL 
1 mg/dL 
2 mg/dL 
2 mg/dL 
5 mg/dL 
2 ng/mL 

200 ng/mL 
30 mg/dL 
65 mg/dL 
2 mg/dL 

20 mg/dL 
100 mg/dL 

1000 mg/dL 
2 mg/dL 
3 mg/dL 
2 mg/mL 
5 mg/mL 

5000 mg/dL 
6000 mg/dL 
40 mg/dL 
50 mg/dL 
5 Ug/mL 

71 (ig/mL 

Dose (ng/mL) 
cTnl Cone 1 (normal) 

18°C 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.OI 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

NLC 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

is-c 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 [ 
0.01 
0.01 

% Interference 
cTnl Cone 2 (-0.5 

ng/mL) 
18°C 
2.7 
1.8 

-6.3 
-0.4 
5.6 
-2.9 
0.9 
-0.6 
-0.3 
-0.6 
-3.2 
1.7 

-1.0 
-2.1 
-2.5 
-4.7 
9.0 
-5.4 
4.9 
-1.0 
0.6 
0.6 
-5.2 
-3.9 
-2.7 
-1.7 
-3.6 
-1.3 
-2.7 
-0.2 
-0.3 
2.2 

NLC 
-2.8 
0.0 
-2.7 
2.0 
1.2 

-3.6 
-0.5 
0.6 
-4.9 
2.7 
-2.5 
0.7 
-0.6 
0.3 

-10.0 
3.6 
-4.4 
-5.3 
0.0 
-0.4 
-1.8 
3.8 
-3.5 
-9.4 
-0.9 
-1.5 
-2.0 
-1.0 
1.2 

-1.3 
-0.8 
-0.3 

28''C 
-1.9 
-8.8 
-4.4 
-6.3 
-3.8 
-0.1 
0.1 
-1.3 
-2.6 
0.0 
0.1 
3.9 
-1.9 
-4.7 
-4.8 
-8.9 
0.7 
-9.6 
6.5 
4.8 
-2.0 
-0.4 
-2.3 
0.1 
-7.3 
1.6 

-9.1 
-5.7 
-2.6 
3.4 
-0.6 
-6.5 

See Table 60 below 

-1.0 
5.7 
-3.8 
-5.2 
-4.0 
-3.9 
-2.9 
-8.7 
-5.5 
-3.8 
-1.2 
4.0 
-4.1 
1.7 

0.3 
5.7 
1.1 

-5.0 
2.3 
0.9 
-3.6 
-8.5 
0.1 
-3.4 
0.4 
0.2 
-3.1 
9.0 

-3.4 
2.1 
7.7 
1.0 

-2.9 
3.2 
1.8 

-6.2 
4.2 
-2.5 
-0.5 
-2.3 
0.8 
-0.4 
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Table 59: Inter] 

Substance Name 

Methyldopa 

Nifedipme 

Nitrofurantoin 

Nystatin 

Oxytetracycline 

Phenytoin 

Propranolol 

Quinidine 

Simvastatin 

Sodium Heparin 

Theophylline 

Triglycerides 

Trimethoprim 

Verapamil 

Warfarm 

Fering Substances Results 

Concentration 
Added 

0.75 mg/dL 
2.5 mg/dL 
20 Ug/dL 
60 ^g /dL 
0.2 mg/dL 
6.4 mg/dL 
0.7 mg/dL 

2.15 mg/dL 
0.5 mg/dL 
24 mg/dL 
5 mg/dL 
10 mg/dL 
1 Ug/mL 

500 Ug/mL 
0.6 mg/dL 
2 mg/dL 
4 Ug/mL 

200 Ug/mL 
8 U/mL 

28.8 U/mL 
2 mg/dL 

25 mg/dL 
1 mg/dL 

500 mg/dL 
1.8 mg/dL 
7.5 mg/dL 
0.1 mg/dL 
16 mg/dL 
3 Ug/mL 

30 Ug/mL 

Dose (ng/mL) 
cTnl Cone 1 (normal) 

18°C 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

NLC 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

is-c 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

% Interference 
cTnl Cone 2 (-0.5 

ng/mL) 
IS^C 
8.3 
7.3 
-0.9 
5.1 
-0.7 
0.8 
8.7 
1.6 

-2.9 
-0.9 
-0.9 
-4.1 
-1.0 
0.8 
0.6 
0.5 
-2.1 
0.5 
-1.2 
-2.5 
9.2 
-2.6 
-3.2 
-1.1 
-2.3 
-3.3 
0.3 
0.5 
2.3 
7.3 

NLC 
-5.3 
3.1 
-0.2 
0.3 
7.3 
4.5 
-1.6 
-0.4 
-1.0 
0.3 
-5.2 
3.6 
-0.6 
-0.2 
-5.2 
0.1 
-1.2 
-2.4 
5.5 
-2.1 
-1.3 
-1.8 
-0.5 
-5.7 
-2.0 
-2.9 
1.6 
2.9 
-2.4 
0.6 

28°C 
0.4 
2.1 
-1.8 
-0.7 
-1.8 
-1.7 
-0.3 
1.4 
1.5 
2.5 
1.6 

-0.4 
0.5 
1.7 

-2.3 
0.2 
0.7 
0.7 
-3.3 
-0.3 
1.1 

-0.9 
-3.0 
-2.8 
-1.5 
0.0 
2.0 
0.3 
1.7 
6.4 

Table 60: Dopamine Dilution Series 

Substance Name 

Dopamine 

Concentration Added 

16.25 mg/dL 

32.5 mg/dL 

48.75 mg/dL 

65.0 mg/dL 

% Inter 

18C 

3.3 

4.8 

6.2 

8.3 

ference cTn] 

-0 .5 ng/mL 

NLC 

4.3 

3.9 

3.5 

8.1 

[ Cone 2 

1 

28C 

8.9 

9.4 

9.8 

14.2 

Interference and Analytical Specificity Conclusion: No compoimd demonstrated 

interference with normal (<0.01 ng/mL) samples at the three temperatures tested. 
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For cTnl-containing (0.5 ng/mL) samples, all but one tested compound were 

within 10.0% of their respective controls at three temperatures, and therefore 

demonstrate less than 10.0% interference. One compound. Dopamine, 

demonstrated 14.2% interference at 65 mg/dL. Per CLSI EP7-A2, this interferent 

was further diluted and retested at all temperatures. At concentrations of 48.75 

mg/dL and less, dopamine demonstrates less than 10.0% interference. This 

information is included in the product insert. 

8.9. Cross-react ivi ty 

Cross-reactivity is defined as a measure of the specificity of an immunochemical 

method whereby a molecule structurally similar to an antigen may interfere with 

the antibody. Potential cross-reactivity in Access AccuTnl assay was tested on 

one lot of reagents across six Access 2 instruments. 

Study Description: Three studies based on CLSI EP7-A2 were completed, one at 

each of three ambient temperature conditions: 18 ±2°C, 28 ±2°C, and NLC 

(ranged from 21.8°C to 25.3°C). 

Potential cross-reactive substances were added to lithium heparin plasma pools at 

two concentrations of cTnl (one normal containing <0.01 ng/mL and one 

containing approximately 0.5 ng/mL). Stock solutions of potential cross-reactants 

were prepared gravimetrically using an appropriate solvent, and this stock 

solution was added directly to the lithium heparin plasma sample in no more than 

5% (v/v) final concentration. Control samples were prepared in the same manner 

using the matched solvent, without the cross-reactant added. Control and test 

samples were tested on an Access 2 instrument within 3.5 hours of preparation. 

All potential cross-reactants were tested at all three temperature conditions. 

Data Analysis: For each possible cross-reactant tested, the troponin I 

concentration (ng/mL) obtained for the spiked sample was compared to the 

troponin I concentration (ng/mL) obtained with the control sample and applied in 

the following formula: 
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% cross-reactivity = [(mean dose of cross-reactant spiked matrix - mean dose of 

diluent-spiked control matrix) / amount (ng/mL) of cross-reactant spiked] x 100 

Acceptance Criteria: This study is intended to characterize any cross-reactivity 

with specific substances. Per the AccuTnl Design Inputs, the percent cross 

reacfivity must be <1.00%. 

Results: Resuhs are provided in Table 61 below. 

Table 61: Cross-Reactivity Results 

Substance Added 

Actin 

Cardiac troponin C 

Cardiac troponin T 

Human CKMB 

Myoglobm 

Myosin 

Skeletal troponm I 

Tropomyosm 

Concentration 
Added 

(ng/mL) 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

% Cross-Reactivity 
cTnl Cone 1 (normal) 

18°C 

0.00 

0.00 

0.01 

0.10 

0.00 

0.00 

0.00 

0.00 

NLC 

0.00 

0.00 

0.01 

0.07 

0.00 

0.00 

0.00 

0.00 

28°C 

0.00 

0.00 

0.01 

0.06 

0.00 

0.00 

0.00 

0.00 

% Cross-Reactivity 
cTnl Cone 2 (-0.5 ng/mL) 

18°C 

0.00 

0.00 

0.00 

0.11 

0.00 

0.00 

0.00 

0.00 

NLC 

0.00 

0.00 

0.00 

0.08 

0.00 

0.00 

0.00 

0.00 

28°C 

0.00 

0.00 

0.00 

0.06 

0.00 

0.00 

0.00 

0.00 

Cross-reacfivity Conclusion: All cTnl values observed in the presence of each 

substance demonstrated less than 1.00% cross-reactivity. 

8.10. Sample M a t r i x Compar i son 

Studv Description: This study was performed three times, once at each of three 

ambient temperature condifions: 18 ±2°C, 23 ±2°C and 28 ±2°C on two Access 2 

instruments using one reagent pack lot. The study included 103 matched serum 

and lithium heparin plasma samples spaiming the range of 0.006 to 77.961 ng/mL 

which were run in duplicate at each temperature condition. No spiked or diluted 

samples were used in this study. 
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Data Analysis: Duplicate results for each sample run at each temperature set 

point were averaged to determine the best estimate. A Passing-Bablok method 

comparison was performed on the best estimates to calculate the correlation 

between the sample types at each temperature set point. 

Acceptance Criteria: Per the AccuTnl Design Inputs, Passing-Bablok Slope must 

be 1.00 ±0.10; r>0.95. 

Results: Results are provided in Table 62 and Figure 8 through Figure 10 below. 

Table 62: Lithium Heparin Plasma vs. Serum Comparison 

Temperature 

18°C 
23°C 
28°C 

Dose Range 
(ng/mL) 

Low 
0.006 
0.007 
0.006 

High 
77.961 
71.841 
66.761 

Slope 

1.03 
1.02 
1.04 

95% CI 

Lower 
1.02 
0.99 
1.01 

Upper 
1.06 
1.04 
1.06 

r-value 

0.99 
0.99 
0.99 

n 

103 
103 
103 

90 -

80 -

70 -

60 -

1 50 • 
(0 

? 4 0 • 

30 • 

20 • 

10 -

C 

' / 

/ 

/ 
f 

20 

Scatter Plot With Passings Bablok Fit 

/ 
* / 

^ 

40 60 80 
Avg LiHep 

Identity 

lit 
(.0.00 + 1.03X) 

, . „ j 

Figure 8: Passing-Bablok Plot, 18''C, Lithium Heparin Plasma vs. Serum, 
concentrations in ng/mL 
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Figure 9: Passing-Bablok Plot, 23°C, Lithium Heparin Plasma vs. Serum, 
concentrations in ng/mL 
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Figure 10: Passing-Bablok Plot, 28°C, Lithium Heparin Plasma vs. Serum, 
concentrations in ng/mL 

Sample Matrix Comparison Conclusion: Results from matched lithium heparin 

plasma and serum samples are comparable, and acceptance criteria were met. 

Both sample types are acceptable for use with the AccuTnl assay on the Access 2 

instrument. 
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8.11. HAMA/Heterophi le 
Testing of characterized human anti-mouse antibody (HAMA) / heterophile 

samples was done to evaluate blocker effectiveness in the AccuTnl assay. Testing 

was done on one lot of reagent using one Access 2 instrument. 

Study Description: Testing was performed on a "Control" reagent pack with the 

conjugate formulation containing blockers and a "Test" reagent pack where the 

conjugate fomiulation did not contain blockers. The same lot of stock conjugate 

was used for each reagent pack. All other reagent components (paramagnetic 

particles, ancillary buffer, and NaOH) were matched for the control and test 

packs. The 45 suspected HAMA or heterophile samples used for this testing were 

either qualified intemally using a generic heterophilic screening assay, or were 

characterized by vendors as a specific type of interferent sample. Samples were 

tested in triplicate on each reagent pack (control and test). Testing was performed 

on one Access 2 instrument. 

Data Analysis: Relative light unit (RLU) output and doses were compared for the 

suspected HAMA/heterophile interferent samples from both the test and control 

pack. 

"True interference" was defmed as: when the percent difference of RLUs between 

the control and the test pack is greater than the %CV obtained for the replicates of 

the control pack. 

Samples were sorted into three categories of analysis: 

• Insignificant. 0-15% RLU suppression between test and control pack 

• Moderate: 15-50% RLU suppression between test and control pack 

• Highly reactive: >50% RLU suppression between test and control pack 

Acceptance Criteria: This study is intended to characterize blocker effectiveness. 
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Results: 

Percentage of samples exhibiting "true interference": 

• 93% (42/45) ofthe samples exhibited "true interference". 

• 7% (3/45) of the samples evaluated did not demonstrate any true 

interference 

Degree of Reactivity: 

• 38% (16/42) of the true interferent samples showed an insignificant 

difference (0-15%)) between the test pack and control pack 

• 33% (14/42) ofthe true interferent samples were moderately reactive (15-

50%) and the signals were effectively suppressed by the blocking reagents 

• 29% (12/42) of the true interferent samples were very highly reactive 

(>50%) and were effectively suppressed by the blocking reagents 

HAMA / Heterophile Conclusion: The AccuTnl reagent pack has been formulated 

to minimize the effects of HAMA and Heterophile interference. 

Immunoenzymatic assay technology may demonstrate interferences from 

heterophile antibodies, including HAMA. While this assay has been formulated 

to minimize the effects of these antibodies, the following cautionary note has been 

included in the "Limitations ofthe Procedure" section ofthe product insert. 

"For assays employing antibodies, the possibility exists for interference by 

heterophile antibodies in the patient sample. Patients who have been 

regularly exposed to animals or have received immunotherapy or 

diagnostic procedures utilizing immunoglobulins or immunoglobulin 

fragments may produce antibodies, e.g., HAMA, that interfere with 

immunoassays. Additionally, other heterophile antibodies such as human 

anti-goat antibodies may be present in patient samples. Such interfering 

antibodies may cause erroneous results. Carefully evaluate the results of 

patients suspected of having these antibodies." 
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8.12. T h e r m a l Sensitivity - Robustness 

For purposes of this study, robustness is defined as a measure of the assay's 

capacity to remain unaffected by small but deliberate variations in ambient 

temperature and provides an indication of reliability during normal usage. 

Study Description: The purpose of this study was to assess the effect of ambient 

temperatures on AccuTnl assay performance. The study incorporated multiple 

sample types (native plasma/serum, spiked plasma/serum, and quality control 

materials), ten levels of troponin I, two instruments, and six ambient temperature 

conditions: 

• Onerunatl6°C±l°C 

• Onerunat 19°C±1°C 

• Onerunat22°C±l°C 

• One run at 25°C ± r C 

• Onerunat27°C±l°C 

• Onerunat30°C±l°C 

This temperature range was specifically chosen to exceed the recommended 

temperature range of 18°C to 28°C. 

Each sample was tested in replicates of five on each instrument and at each 

ambient temperature condition. A calibration curve was established at each 

temperature condition on each instrument. 

Data Analysis: Individual sample results were calculated from the calibration 

curve established at each temperature (i.e., five replicates generated at 18°C were 

calculated from the calibration curves at each of six temperatures for a total of 30 

results). A percent difference in the average dose at each temperature compared 

to the mean dose achieved at 25°C ambient temperature was calculated for each 

sample and plotted as a function of temperature. The analysis was performed for 

each individual instrument and both instruments combined. 
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Acceptance Criteria: Per the AccuTnl Design Inputs, the slope term of the linear 

fit across all samples is either 1) non-significant (p>0.05) or 2) significant, but has 

an average slope <0.010 (<1% per degree Celsius). 

Results: Results are provided in Table 63 below. 

Table 63: Thermal Sensitivity/Robustness Results 

Analysis 

Instrument 1 

Instrument 2 

Combined Instruments 

p-value 

<0.0001 

<0.000I 

<0.0001 

Slope 

-0.007 

-0.003 

-0.005 

Thermal Sensitivity - Robustness Conclusion: This study met acceptance criteria. 

The slope term ofthe linear fit is significant (p<0.05) but is <0.010 for all three 

analyses, indicating less than a 1% per degree temperature effect. 

8.13. T h e r m a l Sensitivity - Impac t on Low Dose 
Concordance /Agreement 

Study Description: This study was performed to demonstrate the impact of 

ambient temperature differences on concordance (agreement) of low dose 

samples. Two-hundred twenty (220) lithium heparin plasma samples near the 

clinical cutoff were tested using two reagent pack lots on two Access 2 

instruments at six ambient temperature conditions: 18, 20, 22, 24, 26 and 28°C. 

Each sample was divided into three aliquots, and tested at three of these 

temperatures: either 18, 22 and 26 °C, or 20, 24 and 28°C±2 °C. See Table 64 for 

the details of study design. At each temperature, each sample aliquot was run in 

replicates of two. 

Table 64: Study Design for Concordance/Agreement Testing 

Test Set 

Samples 1-55 

Samples 56-110 

Samples 111-166 

Aliquot # 

1 

1 

1 

Reagent Pack 
and 

Instrument # 
1 

2 

1 

Temperature 
(±2°C) 

18 

18 

20 
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Table 64: Study Design for Concordance/Agreement Testing 

Test Set 

Samples 167-220 

Samples 1-55 

Samples 56-110 

Samples 111-166 

Samples 167-220 

Samples 1-55 

Samples 56-110 

Samples 111-166 

Samples 167-220 

Aliquot # 

1 

2 

2 

2 

2 

3 

3 

3 

3 

Reagent Pack 
and 

Instrument # 
2 

1 

2 

1 

2 

1 

2 

1 

2 

Temperature 
(±2°C) 

20 

22 

22 

24 

24 

26 

26 

28 

28 

Data Analysis: For each sample, three concentration comparisons were made 

between its three temperatures. A 2 x 2 table was created for comparisons, where 

a sample's measured concentration at a lower temperature was compared to that 

same sample's concentration at a higher temperature. The analysis enumerated 

the result categories as being below or above the cutoff Two cutoffs were 

evaluated: 

• 0.02 ng/mL (the 99'*̂  percentile Upper Reference Limit or URL) 

• 0.03 ng/mL (the clinical Acute Myocardial Infarction or AMI cutoff) 

A McNemar analysis was performed to determine whether the number of 

mismatched comparisons was due to random scatter or a systematic difference. 

For this analysis, a p-value >0.05 represents random variability (non-significant). 

If p was <0.05 (significant), concordance was evaluated. In addition, bias 

between low and high temperature was computed using a log-log regression fit. 

Acceptance Criteria: Per the AccuTnl Design Inputs, the McNemar p-value must 

be non-significant (>0.05). If the p-value is significant, concordance must be 

>90%. Bias at the cutoffs must be <0.0084 (SD specificafion). 
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Results: Results are provided in Table 65, Table 66, Table 67, and Table 68 

below. 

Analysis at 0.02 ng/mL, for all comparisons of lower temperature versus higher 

temperature: 

Table 65: Thermal Sensitivity/Concordance Results, 0.02 ng/mL Cutoff 

Analysis 
McNemar 

p-value 
% Overall 
Agreement 

Predicted Bias 
(ng/mL) Results 

Low vs. High 
Temp. <0.0001 93% 0.0065 Pass 

Table 66: Relative Low/High Temperature Concordance, 0.02 ng/mL Cutoff 

Relative High 
Temperature 

<0.02 
ng/mL 
>0.02 
ng/mL 

Relative Low Temperature 
<0.02 ng/mL 

224 

36 

>0.02 ng/mL 

337 

Analysis at 0.03 ng/mL, for all comparisons of lower temperature versus higher 

temperature: 

Table 67: Thermal Sensitivity/Concordance Results, 0.03 ng/mL Cutoff 

Analysis 
McNemar 

p-value 
% Overall 
Agreement 

Predicted Bias 
(ng/mL) 

Results 

Low vs. High 
Temp. 

<0.0001 91% 0.0082 Pass 

Table 68: Relative Low/High Temperature Concordance, 0.03 ng/mL Cutoff 

Relative High 
Temperature 

<0.03 
ng/mL 

>0.03 
ng/mL 

Relative Low Temperature 
<0.03 ng/mL 

274 

53 

>0.03 ng/mL 

275 
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Individual sample results are provided in Appendix 29. 

Thermal Sensitivity - Low Dose Concordance Conclusion: This study 

demonstrated that concordance of low dose samples at the cutoffs evaluated met 

the acceptance criteria across multiple ambient temperature conditions. 

8.14. Thermal Sensitivity - Impact on Cross-Temperature Method 
Comparison 

Study Description: This study was designed to show that the AccuTnl assay is 

providing accurate results across the ambient temperature range of the assay 

(18°C to 28°C). This study tested 108 lithium heparin plasma patient samples. 

No spiked or diluted samples were used in this study. Samples were divided into 

three aliquots and were tested in replicates of two at each of three temperatures. 

The study was run on two instruments and one reagent lot at the following 

temperatures: 

• 18±2°C 

• 23 ±2°C 

• 28 ±2°C 

Data Analysis: : Individual sample results were calculated from the calibration 

curve established at each temperature (i.e., two replicates generated at 18°C were 

calculated from the calibration curves at 18°C, 23°C, and 28°C for a total of six 

results). These six results were averaged to determine the best estimate for each 

sample at each temperature. Using this best estimate, between-temperature 

calculations using a Passing-Bablok regression were performed as follows: 

• 23°Cvs. 18°C 

• 23°C vs. 28°C 

• 28°Cvs. 18°C 

Acceptance Criteria: Per the AccuTnl Design Inputs, Passing-Bablok slope =1.00 

±0.10;r>0.95. 
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Results: Results are provided in Table 69, Figure 11, Figure 12, and Figure 13. 

Individual sample results are provided in Appendix 30. 

Table 69: Method Comparison by Temperature 

Temperature 
Comparison 

18°Cvs.23°C 

18''Cvs.28°C 

NLC 23°C vs. 28°C 

Dose Range 
(ng/mL) 

Low 
0.008 

0.008 

0.008 

High 
90.763 

90.763 

92.670 

Slope 

LOI 

0.98 

0.97 

95% CI 

Lower 
1.00 

0.98 

0.97 

Upper 
1.02 

1.00 

0.99 

r-value 

LOG 

1.00 

LOO 

n 

108 

108 

108 

Scatter Plot with Passings Bablok Fit 

Identity 

-Passing & Bablok (I) 
nt 
(0.00 + 1.01X) 

40 60 
18 Avg 

100 

Figure 11: Passing-Bablok Plot, 18''C vs. 23''C, Concentrations in ng/mL 
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Figure 12: Passing-Bablok Plot, 18»C vs. 28"C, Concentrations in ng/mL 
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Figure 13: Passing-Bablok Plot, 23'*C vs. 28°C, Concentrations in ng/mL 
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Thermal Sensitivity - Cross-Temperature Method Comparison Conclusion: This 

study met the acceptance criteria and demonstrates that the AccuTnl assay is 

generating accurate results across the ambient temperature range of the assay 

(18°Cto28°C). 

8.15. Sample Hand l ing 

Sample handling was not re-evaluated as part of this AccuTnl assay design. 

Appropriate sample handling is dictated by the stability of cardiac troponin I in 

patient samples. Different regions ofthe troponin I molecule demonstrate varying 

stability. As such, the major design feature that can impact the stability perceived 

by the AccuTnl assay is the specific antibody recognition sites on the native 

troponin I molecule. ' The monoclonal antibodies and their associated epitope 

specificities remain unchanged for this product as compared to the previously 

cleared version ofthe assay (KOI 0429). As such, the recognition of troponin I in 

patient samples and thus the stability perceived by the AccuTnl assay remain 

unaffected. 

Appropriate sample handling guidelines were established for the cleared version 

of the assay. Of note, the instructions in the product insert for sample handling 

represent conservative claims in comparison to the actual data generated in the 

referenced journal article. Furthermore, the claims are also conservative 

compared to the recommendations for refrigerated and room temperature storage 

cited in both the World Health Organization Use of Anticoagulants in Diagnostic 

Laboratory Investigations and CLSI Procedures for Handling and Processing of 

Blood Specimens for Common Laboratory Tests; Approved Guideline-Fourth 

Edifion (H18-A4). Section "Specimen Collection and Preparation" of the 

Katrukha AG, Bereznikova AV, Filatov VL, Esakova TV, Kolosova OV, Pettersson K, Lovgren T, Bulargina TV, 
Trifonov IR, Gratsiansky NA, Pulkki K, Voipio-Pulkki LM, Gusev NB. Degradation of cardiac troponin I: iinplication 
for reliable immunodetection. Clin Chem. 1998; 44(12):2433-40. 

Shi Q, Ling M, Zhang X, Zhang M, Kadijevic L, Liu S, Laurino JP. Degradation of cardiac troponin I in serum 
complicates comparisons of cardiac troponin I assays. Clin Chem 1999;45:1018-25. 

Venge P, Lindahl B, Wallentin L. New Generation Cardiac Troponin I Assay for the Access Immunoassay System. 
Clin Chem. 2001; 47(5): 959-61. 
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AccuTnl assay product insert recommends handling and storage of patient 

samples as follows: 

• <2 hours at room temperature (15°C - 30°C) 

• <24 hours refrigerated 

• >24 hours at -20°C or colder 

• Up to 6 months at -20°C 

The data provided in the original 510(k) submission for the AccuTnl assay 

(KOI0429) serves as objective evidence for the claimed, acceptable sample 

handling for the device addressed within this 510(k) document. No changes to the 

current instructions for sample handling are recommended. 

8.16. Analytical Performance Conclusion 
The studies presented above demonstrate the anal3^ical performance of the 

AccuTnl assay met all the acceptance criteria, indicating the assay design is 

robust and returns results that are accurate and precise. A summary of all 

analytical testing is provided in Table 70 below. LoB, LoD, LoQ, and precision 

testing per recognized standards demonstrates analytical performance to support 

the current manner in which troponin testing is used clinically. Assay linearity is 

acceptable within the assay range. All compounds tested showed negligible 

interference and evidence of cross-reactivity was low. 

Moreover, the extensive testing and analyses demonstrate that no clinically 

significant difference in results were observed due to ambient temperature 

fluctuations and the assay met all acceptance criteria under conditions of varying 

ambient temperatures, confirming the effectiveness of the thermal algorithm. 

These studies, in combination with the clinical trial, demonstrate the AccuTnl is 

substantially equivalent to the predicate device. 
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Table 70: Analytical Performance Summary 

Study 

Limitof Blank 

Limit of 
Detection 

Limit of 
Quantitation 

510(k) Section 

8.1 

8.2 

8.3 

Study 
Description 

18°CEPI7-A 
NLC EPl 7-A 
28°CEP17-A 
Multi-Temp 

Cross-Temp 
Analysis 

]8°CEP17-A 
NLC EPl7-A 
28°CEP17-A 

Multi-Temp 

Cross-Temp 
Analysis 

18°CEP17-A 

NLC EPl7-A 

28°CEP17-A 

Multi-Temp 

Cross-Temp 
Analysis 

Acceptance 
Criteria 

LoB<0.010 
ng/mL 

LoB within 
0.010 ng/mL of 
each temp 

LoD <0.030 
ng/mL 

SD <0.0084 
ng/mL 
LoD <0.030 
ng/mL 
SD <0.0084 
ng/mL 
LoD <0.030 
ng/mL 

10%LoQ<0.06 
ng/mL 
20% LoQ <0.03 
ng/mL 

10% LoQ <0.06 
ng/mL 
20% LoQ <0.03 
ng/mL 

SD <0.0084 
ng/mL or CV 
<8% 
10%LoQ<0.06 
ng/mL 
20% LoQ <0.03 
ng/mL 

SD <0.0084 
ng/mL or CV 
<8% 

Results 

0.004 ng/mL 
0.003 ng/mL 
0.004 ng/mL 
0.003 ng/mL 

0.001 ng/mL 
0.006 ng/mL 
0.005 ng/mL 
0.009 ng/mL 

Max SD = 0.0038 
ng/mL 
LoD = 0.009 ng/mL 

Max SD = 0.0052 
ng/mL 
LoD = 0.010 ng/mL 
Max 10% LoQ = 
0.02 ng/mL 
Max 20% LoQ = 
0.01 ng/mL 
Max 10% LoQ = 
0.03 ng/mL 
Max 20% LoQ = 
0.01 ng/mL 
Max 10% LoQ = 
0.04 ng/mL 
Max 20% LoQ = 
0.02 ng/mL 
Max 10% LoQ = 
0.03 ng/mL 
Max 20% LoQ = 
<0.01 ng/mL 

Max SD = 0.0047 
ng/mL 
Max CV = 3% 
Max 10% LoQ = 
0.04 ng/mL 
Max 20% LoQ = 
0.02 ng/mL 

Max SD = 0.0055 
ng/mL 
Max CV = 4% 

Pass/Fail 

Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
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Table 70: Analytical Performance Summary 

study 

Precision 

Linearity 

High Dose 
Hook Effect 

Reagent pack 
real time 
stability 
Reagent open 
pack stability 
Stored 
calibration 
curve stability 
Calibrator real 
time stability 
Calibrator 
open vial 
stability 
Interference 
and Analytical 
Specificity 

Cross-
reactivity 

Sample Matrix 
Comparison 

510(k) Section 

8.4 

8.5 

8.6 

8.7 

8.8 

8.9 

8.10 [ 

Study 
Description 

18°CEP5-A2 

NLC EP5-A2 

28°C EP5-A2 

Multi-Temp 

Cross-Temp 
Analysis 

18°CEP6-A 

NLC EP6-A 
28°C EP6-A 

NLC 

NLC 

18°CEP7-A2 
NLC EP7-A2 
28°C EP7-A2 

18°CEP7-A2 

NLC EP7-A2 

28°C EP7-A2 

18°C 
23°C 
28°C 

Acceptance 
Criteria 

SD <0.0084 
ng/mL or CV 

<8% 

p>0.05orbias 
<16% 

No hook effect 
fromS5 
calibrator 
concentration up 
to at least 2,000 
ng/mL. 

Target = 12 
months 
Stable for >3 5 
days 

Stable for >35 
days 
Target = 12 
months 

Target = 60 days 

Interference 
<10.0% 

Cross-reactivity 
<1.00% 

Slope = 1.00 
±0.10 
r >0.95 

Results 

Max SD = 0.0030 
ng/mL 
Max CV = 5% 
Max SD = 0.0032 
ng/mL 
Max CV = 3% 
Max SD = 0.0050 
ng/mL 
Max CV = 6% 
Max SD = 0.0020 
ng/mL 
Max CV = 6% 
Max SD = 0.0030 
ng/mL 
Max CV = 8% 

Max bias = 10% 
Max bias = 9% 
Max bias = 8% 

No hook at 2,529 
ng/mL 

Stable for 6 months; 
study ongoing 

Stable for 56 days 

Stable for 56 days 
Stable for 4 months; 
study ongoing 

Stable for 8 days; 
study ongoing 

No interference 
>10.0% 

Max cross-reactivity 
= 0.11% 
Max cross-reactivity 
= 0.08% 
Max cross-reactivity 
= 0.06% 
Slopes 1.03, r = 0.99 
Slope = 1.02, r = 0.99 
Slope = 1.04, r = 0.99 

Pass/Fail 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
Pass 
Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
Pass 
Pass 
Pass 

Pass 

Pass 

Pass 
Pass 
Pass 
Pass 
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Table 70: Analytical Performance Summary 

Study 

HAMA/ 
Heterophile 

Thermal 
Sensitivity -
Robustness 

Thermal 
Sensitivity — 
Impact on Low 
Dose 
Concordance/ 
Agreement 

Thermal 
Sensitivity -
Impact on 
Cross-
Temperature 
Method 
Comparison 

510(k) Section 

8.11 

8.12 

8.13 

8.14 

Study 
Description 

NLC 

Six 
Temperatures 

Six 
Temperatures 

18°Cvs23°C 
18°Cvs28°C 

23°C vs 28°C 

Acceptance 
Criteria 

Characterize 
blocker 
effectiveness 

p >0.05 or slope 
<0.010 

p >0.05 or 
concordance 
>90% 
Bias <0.0084 
ng/mL 

Slope =1.00 
±0.10 
r>0.95 

Results 

The AccuTnl reagent 
pack has been 
formulated to 
minimize the effects 
of HAMA and 
Heterophile 
interference. 

Max slope = -0.007 
0.02 ng/mL analysis: 
Concordance 93%, 
Bias = 0.0065 ng/mL 

0.03 ng/mL analysis: 
Concordance 91%, 
Bias = 0.0082 ng/mL 

Slope= 1.01, r = 1.00 
Slope = 0.98, r = 1.00 

Slope = 0.97, r = 1.00 

Pass/Fail 

Pass 

Pass 

Pass 

Pass 
Pass 

Pass 
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m 
9.0 Clinical Trial 

Clinical performance of the AccuTnl assay was assessed through a series of 

clinical studies on Access 2 instmments with Access 2 system software version 

3.3 installed. The reference interval study cohort was prospectively enrolled from 

seven geographically diverse sites consisting of apparently healthy individuals. 

The feasibility efficacy study cohort of the intended use population was 

prospectively enrolled at the emergency department at one site. The pivotal 

efficacy study cohort ofthe intended use population was prospectively enrolled at 

the emergency departments of 14 geographically diverse sites. All study sites 

were located in the United States, and the studies were conducted according to 

Good Clinical Practice. The clinical performance studies are summarized in the 

following table. 

510(k) 
Section 
9.8 

9.9 

9.10 

Study 

Reference Interval 
Trial 

Feasibility Efficacy 
Trial 

Pivotal Efficacy Trial 

Description 

Seven site 
prospective study of 
apparently healthy 
adults 
One site prospective 
study of the intended 
use population 

Fourteen site 
prospective study of 
the intended use 
population 

Result 

99'" percentile URL was 
0.02 ng/mL 

ROC curve analysis 
estimated a cut-off of 0.03 
ng/mL (0.01 -0.04 ng/mL) 
which yielded 95% 
sensitivity 
ROC curve analysis 
determined a cut-off of 
0.03 ng/mL which yielded 
94% (91-98%) sensitivity 
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9.2. Objectives and Overview of the Clinical Tr ia l s 

• Over the past 15 years since clearance ofthe first troponin assay, diagnosis of 

myocardial infarction (MI) has evolved. The classification of MI has migrated 

from obsolete WHO diagnostic criteria to the current Universal Definition of 

MI (Thygesen K. Circulation 2007;116:2634-53). Consensus guidelines have 

emerged that promote the use of more sensitive troponin assays and lower 

cutoffs. 

• In order to evaluate the clinical performance characteristics of the AccuTnl 

assay reflecting current clinical practice, Beckman Coulter filed a Pre-IDE with 

FDA in early 2010 with a proposed trial design and strategy for clearance. 

• Following the guidance in "Points to Consider for Troponin pre-IDE and 510(k) 

submissions (April 30, 2010)" as well as written FDA feedback on our Pre-IDE 

submission and subsequent discussions, we now present the results of our 

AccuTnl clinical trials in this current submission. 

• As described in the Points to Consider document, a suitable cutoff (or cutoffs) 

for diagnosing MI should be determined through a pilot study or other 

appropriate method prior to commencing the prospective pivotal trial. Suitable 

cutoffs were determined by conducting: 

o a prospective Reference Interval Trial (99th percentile of normal, Upper 

Reference Limit [URL]), and 

o a prospective Feasibility Trial of the intended use population presenting 

to the Emergency Department with symptoms suggestive of acute 

coronary syndromes (ACS) 

• To evaluate the clinical performance of the AccuTnl assay in a prospective 

Pivotal Trial, sensitivity (% MI correctly diagnosed) and specificity (% Non-MI 

correctly diagnosed) were determined for serial time intervals after symptom 

onset and after admission to the hospital. 95% Confidence Intervals were 

computed. The following potential cutoffs were evaluated: 

o The 99th percentile Upper Reference Limit (URL) 
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o The cutoff derived from ROC curve analysis of the Feasibility Trial 

results: 0.03 ng/mL (95% CI range 0.01 to 0.04 ng/mL) (Sensifivity 

95.5% [84.5 - 99.4]) 

o Mild to moderate elevations of troponin: Cutoffs from 0.02 to 0.50 

ng/mL 

Positive and negative predictive values are also reported. 

The table on the following page provides an overview of the AccuTnl clinical 

trials presented in this submission. 
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Overview of Cliniciil Trials 
Clinical Trial 
(Protocol m 

Subject Population Stufly Ohjective 

Reference 
Inteival Trial 
Crnl-03-09) 

Healthy Donors (no 
cardiovascular disease) 
n=527 

To establish the 99th percentile upper 
reference limit (URL) in healthy adults 

Feasibilily 
EtTicacy Trial 
(cPAPPA-1-07) 

Patients presenting to the 
Ennergency Department 
(ED) with chest pain or 
equivalent ischemic 
symptoms suggestive of 
Acute Coronary Syndromes 
(ACS) (intended use 
population, "all-comers"). 
Study endpoints are 
independently adjudicated. 
n = 363 

To evaluate the AccuTnl assay as an 
aid in the diagnosis of myocardial 
infarction (Ml). 
To determine a proposed cutoff for 
diagnosis of Ml, to be validated in the 
pivotal trial. 
To calculate sensitivity (% Ml correctly 
diagnosed) and specificity (% Non-MI 
correctly diagnosed) overtime from 
serial blood draws. 

Pivotal Efficacy 
Trial 
(Tnl-2-10) 

• Patients presenting to the 
Emergency Department 
(ED) with chest pain or 
equivalent ischemic 
symptoms suggestive of 
Acute Coronary Syndromes 
(ACS) (intended use 
population, "all-comers") 

• Study endpoints are 
independently adjudicated. 

• n= 1.929 

To evaluate the AccuTnl assay as an 
aid in the diagnosis of myocardial 
infarction (Ml). 
To assess the 99th percentile URL. 
To validate the pre-specified cutoff from 
the Feasibility Trial. 
To calculate sensitivity (% Ml correctly 
diagnosed) and specificity (% Non-MI 
correctly diagnosed) overtime from 
serial blood drav^. Positive Predictive 
Value (PPV) and Negative Predictive 
Value (NPV) will also be reported. 

Method 
Comparison to 
Predicate Device 
(Tnl-2-10) 

Patients/Samples from the 
Pivotal Efficacy Trial 
(native patient samples from 
the intended use population 
with troponin values in the 
clinically relevant range) 

To further demonstrate substantial 
equivalence ofthe AccuTnl Assay to the 
predicate device, Siemens ADVIA 
Centaur Tnl-Ultra Assay, the following 
analyses were perfoimed: 
Regression, correlation coefficient 
Concordance (% agreement) 
Sensitivity and Specificity 
PPV and NPV 

Matrix 
Comparison 
O'nl-2-10) 

Patients/Samples from the 
Pivotal Efficacy Trial 

1 

To compare lithium heparin plasma and 
semm using native patient samples from 
the intended use population with 
troponin values in the clinically relevant 
range 

Note: Lab testing of trial specimens described in Protocol Tnl-03-10. 
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9.3. In tended Use 

• The Access AccuTnl assay is a paramagnetic particle, chemiluminescent 

immunoassay for the quantitative determination of cardiac troponin I (cTnl) 

levels in human serum and plasma using the Access 2 Immunoassay Systems to 

aid in the diagnosis of myocardial infarction. 

9.4. Inst i tut ional Review Board (IRB) and Informed Consen t 

• Study protocols and informed consent forms were reviewed and approved by 

each site's Institutional Review Board (IRB). 

• Written signed informed consent was obtained from each subject. The consent 

form complied with FDA regulations (Protection of Human Subjects, 21 CFR 

50) and the International Conference on Harmonization (ICH) Guidelines for 

Good Clinical Pracfice (GCP). 

9.5. Da ta Qual i ty Assurance 

• A data quality assurance system was followed to ensure accurate, consistent, 

complete and reliable clinical trial data. Good Clinical Practice (GCP) and 

Intemational Conference on Harmonization (ICH) GCP guidelines were 

followed, as were Sponsor SOPs (Standard Operating Procedures) for protocols, 

site selection, data management, study initiation, study monitoring, close-out, 

and other requirements. 

• Study initiation including on-site training of study staff at each site on clinical 

and laboratory protocols, data collection methods, sponsor monitoring plan, 

proposed analyses, GCPs, and other requirements. 

• Sponsor monitoring staff visited sites approximately every 4 to 8 weeks 

throughout the study to ensure accuracy and consistency of clinical (patient 

medical history) and laboratory data. Study monitors regularly audited Case 

Report Forms (CRFs) and laboratory results against original source 

documentation at the study sites. Sponsor and site staff were also in regular 

contact via email and phone. Sponsor kept site staff aware of study progress. 

• Centralized monitoring methods and data management included Electronic Data 

Capture (EDC) edit checks; query generation, resolution and tracking; audit 
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trail; generation of listings, reports and tables; and software validation. Queries 

were communicated to the site and resolved frequently throughout the study. 

• Original records are kept in the study files at the clinical sites (patient 

enrollment) and laboratory sites (specimen testing) as source documentation. 

9.6. Blood Collection, Specimen Types, Processing, Storage 

• Studies required collection of either a single blood sample from each subject 

(Reference Interval Trial) or multiple serial blood samples (Feasibility and 

Pivotal Efficacy Trials). 

• Matched sample types, lithium heparin plasma and serum, were collected in the 

Pivotal Efficacy Trial for the Matrix Comparison analysis. 

• Samples were collected and processed at each subject-enrollment site. Visibly 

hemolyzed, icteric or lipemic samples were not considered evaluable. Plasma 

and serum were separated from cells and dispensed into cryo tubes, stored at -

20° C, then sent to Beckman Coulter for storage at -70°C. Samples were 

shipped to independent extemal laboratories for AccuTnl testing. 
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9.7. Laboratory Testing 

• Troponin results for the trials in this submission were determined by five 

extemal laboratory testing sites (listed in the Attachment entitled "Specimen 

Testing Sites"). 

• Laboratories were required to show proficiency in performing the AccuTnl 

assay (precision and daily QC testing) prior to testing the study subject 

specimens. 

• To demonstrate proficiency, each laboratory evaluated six QC samples (3 levels 

of More Diagnostics Cardiac Markers controls, and 3 levels of Bio-Rad 

Liquichek Cardiac Markers Plus Control LT controls) in duplicate for each 

reagent lot twice per day for a minimum of 10 days, yielding 20 runs with 40 

test results per QC per reagent lot. 

9.7.1. Precision 

• Precision testing in accordance with CLSI Guideline EP5-A2 

(Evaluation of Precision Performance of Quantitative Measurement 

Methods; Approved Guideline - Second Addition) was performed at one 

extemal laboratory tesfing site. This study is also described in Secfion 

8.4.1 (Standardized Precision study at NLC) of this submission. 

• Six QC samples (3 levels of More Diagnostics Cardiac Markers 

controls, and 3 levels of Bio-Rad Liquichek Cardiac Markers Plus 

Control LT controls) were analyzed in duplicate twice per day for 20 

days, yielding 40 runs (80 test results per QC sample). 

• Intra-assay, inter-assay and total precision results are shown in the 

following table. Acceptance criteria for total precision of the AccuTnl 

assay were: (1) a standard deviafion of less than or equal to 0.0084 for 

cTnl concentrations less than or equal to 0.105 ng/mL; and, (2) a CV 

less than or equal to 8%) for cTnl concentrations greater than 0.105 

ng/mL. Results showed acceptable precision at all Tnl levels. 
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Tnl Precision SUIWIWARY: 
Sample 
BRQC1 
BRQC2 
BRQC3 
MDQC1 
MDQC2 
MDQC3 

n 
80 
80 
80 
80 
80 
80 

IVIean 
0.040 
0.626 
2.580 
0.021 
0.963 
15.001 

Within run 
SD 1 

0.0016 
0.0146 
0.0551 
0.0028 
0.0190 
0.2686 

CV 
4% 
2% 
2% 
14% 
2% 
2% 

Between run 
SD 1 CV 

0.0013 3% 
0.0115 2% 
0.0279 1% 
0.0016 8% 
0.0195 2% 
0.2015 1% 

Total 1 
SD 1 

0.0021 m 

0.0032 B 

CV 
^ ^ ^ 
3% 
2% 

^̂ B 
3% 
2% 

9.7.2. Daily Quality Control (QC) Testing Over Time 

• Results shown in the following figures reflect the mean Tnl values and 

standard deviations obtained for a given QC sample across all reagent 

pilot lots and all tesfing sites. 

• Tri-level Bio-Rad Liquichek Cardiac Markers Plus Control LT and tri-

level MORE Diagnostics Cardiac Markers Control samples were 

analyzed in duplicate each day before specimens from study subjects 

were evaluated. 

• The QC samples represented Tnl concentrations ranging from 

approximately 0.02 to 15 ng/mL. Specimens from subjects enrolled in 

the pivotal efficacy trial and reference interval trial were analyzed over 

30 days of testing. 

• All results fell within the manufacturers' published QC ranges (dashed 

lines). 

• The data demonstrate that assay performance and test results were 

accurate and reproducible over the course of specimen testing. 
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Note: Results shown reflect the mean Tnl values and standard deviations obtained 
for a given QC sample across all reagent pilot lots and all testing sites. All results 
fell within the manufacturers' published QC ranges (dashed lines). 
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Note: Results shown reflect the mean Tnl values and standard deviations obtained 
for a given QC sample across all reagent pilot lots and all testing sites. All results 
fell within the manufacturers' published QC ranges (dashed lines). 
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9.8. Reference In te rva l Tr ia l 

9.8.1. Study Objective 

• To establish the AccuTnl 99th percentile upper reference limit (URL) in 

healthy adults. 

9.8.2. Study Sites / Investigators 

• A total of 7 geographically diverse subject-emollment-sites participated. 

See the Attachment entitled "Investigational Sites" for complete 

addresses. 

Site 9 
A 

B 

C 

D 

E 

F 

G 

LPrincipal Investigator, Site 
Kurtis R. Bray, PhD 
Clinical Research Department 
Beckman Coulter. San Diego, CA 
William L. Roberts, MD, PhD 
Medical Director, Automated Core Laboratory 
ARUP Laboratories, Salt Lake City, UT 
Mr. Sixto F. Pacheco 
President and CEO 
BioCollections Worldwide. Miami, FL 
Denise L. Geiger, PhD, MT (ASCP), DLM (ASCP) 
Director of Laboratories. Clinical Chemist 
John T. Mather Memorial Hospital. Port Jefferson, NY 
Alice C. Shapiro. PhD, RD. LN 
Clinical Principal Investigator 
Park Nicollet Institute, Minneapolis, MN 
Cheryl Hodges-Savola, PhD 
Clinical Research Department 
Beckman Coulter. Chaska. MN 
Karen E. Karn. MD. CPI 
Clinical Principal Investigator 
Ridqeview Research. Chaska, MN 

9.8.3. Study Design 

• This prospective multicenter trial evaluated healthy adults with no 

known diseases ofthe cardiovascular system. 

• The study design meets the criteria recommended in CLSI Guideline 

C28-A3c: Defining, Establishing and Verifying Reference Intervals in 

the Clinical Laboratory; Approved Guideline - Third Edition. 
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• 

9.8.3.1.Study Duration 

Subjects were enrolled consecutively between March 2009 and July 

2010. 

9.8.3.2.Subject Inclusion Criteria 

Subject is able to provide written Informed Consent 

Subject is >18 years of age 

Subject is apparently healthy 

9.8.3.3.Subject Exclusion Criteria 

Disease(s) of/or affecting the cardiovascular system, including: 

o Hypertension 

o Angina 

o Coronary artery disease 

o History of myocardial infarction 

o History of percutaneous transcoronary angiography/angioplasty 

(PTCA) or coronary artery bypass graft (CABG) 

o Peripheral artery disease including cerebrovascular 

disease/stroke or deep vein thrombosis 

o Hemostatic disorders (problems with platelet fimction and blood 

clotfing) 

o Congestive heart failure 

Currently taking a medication for cardiovascular disease, including: 

o ACE Inhibitors (e.g. captopril [Capoten], enalapril [Vasotec], 

lisinopril) 

o Angiotensin II receptor blockers (e.g. Valsartan) 

o Beta-blockers (e.g. atenolol [Tenormin], metoprolol) 

o Calcium channel blockers (e.g. diltiazem, verapamil [Verelan], 

nifedipine [Procardia]) 

o Diuretics (e.g. fiirosemide [Lasix], hydrochlorothiazide) 

o Blood thinners (e.g. heparin, warfarin [Coumadin]) 

o Platelet inhibitors (e.g. clopidogrel [Plavix]) 
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Diabetes 

Chronic kidney disease 

Other serious chronic disease(s) including: 

o Cancer or leukemia 

o Chronic Obstructive Pulmonary Disease (COPD, emphysema) 

o HIV, Hepatitis B (HBV) or Hepatitis C (HCV) 

o Lupus Erythematosus, Rheumatoid Arthritis, Scleroderma 

Acute bacterial or viral infection, such as: 

o Bronchitis 

o Upper respiratory infection (cold, sinusitis, etc) 

o Strep throat 

o Influenza 

o Pneumonia 

o Mononucleosis 

o Oral or genital herpes outbreak 

o Urinary tract infection 

Pregnancy 

9.8.3.4.Statistical Analysis Methods 

Methods followed CLSI Guideline C28-A3c: Defining, Establishing 

and Verifying Reference Intervals in the Clinical Laboratory; Approved 

Guideline - Third Edition. 

Since Tnl results do not follow a Gaussian probability distribution, a 

non-parametric approach (which is not distribution dependent) was used 

to establish the reference interval. 

The 99th percentile Upper Reference Limit (URL) of the test values 

obtained from a healthy population was determined using this non-

parametric approach. 

9.8.3.5.Specimen Testing Methods 

Samples were collected, processed, and stored at -20° C at each 

subject-enrollment site, then sent to Beckman Coulter for storage at 
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-70°C. Samples were shipped to independent extemal laboratories for 

AccuTnl testing (Sites #1, 2, 3, listed in the Attachment entitled 

"Specimen Testing Sites"). 

AccuTnl results were determined for lithium heparin plasma samples 

on the Access 2 Instrument in duplicate on 3 lots of reagent. Each 

subject was analyzed using the mean of duplicate results. 

9.8.4. Results 

9.8.4.1. Number of Subjects 

A total of 527 evaluable subjects meeting inclusion/exclusion criteria 

with sufficient specimen volume for testing were included in this study. 

Only one sample per subject was allowed. 

Enrollment by site is shown in the following table. 

Site 

A 

B 

C 

D 

E 

F 

G 

Tc4al 

Hunriber of Sibjects 
at Eacli SHe 

89 

99 

101 

45 

5 

94 

94 

527 

% of Subjects 
at Each Site 

17% 

19% 

19% 

9% 

1 % 

18% 

18% 

100% 

Percentages may not total 100 due to rounding 
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9.8.4.2. Demographic and Clinical Characteristics 

Demographic and clinical characteristics ofthe study population are 

shown in the following tables. 

The study enrolled 220 subjects <40 years of age, and 307 subjects 

>=40 years of age. 

The study enrolled 212 males and 315 females. 

Ago(yeafs> 

N 

Median 

Mean ± SD 

Range (Minimum ^ Manmum) 

527 

43 

45.43 ±16.27 

18-94 

Age 

< 40 years 

>= 40 years 

41.7% (220627) 

58.3% (307627) 

Sex 

Mate 

Female 

40.2% (212627) 

59J8%(31S627) 

Race 

White 

Black 

Asian 

Other 

Perceit of SUilects fci 
Study (nJll) 

e9.9% (471624) 

5.9%(31/S24) 

4£% (24)534) 
1.5% (8^24) 

Nole: Race fncfudes 9 multiracla) subjectswho aie counted In 
more than one rececategoy. Race unavalable for 3 subjects. 

EthnlciV 

Hispanic or Lelino 

Not Hispanic or Latino 

Elhnidty unavei 

Pcffceit or StAi|eet» fti 
Stu4y(n/1l| 

21J9%(113615) 

78.1% (402615) 

Iat)ief0]'12subiects. 
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9.8.4.3. Distribution of Troponin Values by Age and Sex 

The following table shows the distribution of AccuTnl values 

(ng/mL) by age and sex. 

No significant differences in AccuTnl values were found between 

subjects <40 vs >=40 years of age (p= 0.28). 

A statistically significant difference was observed between males 

and females (p<0.05); however, this difference is lost in the rounding 

error beyond the default two significant digits reported to the customer 

(Tnl median: males=0.001, females=0.000). Confidence intervals for 

the 99th percentile overlap between groups, and the statistical difference 

is not clinically significant as demonstrated in the "Pivotal Efficacy Trial 

Results" section of this submission. 

Tnl results from an apparently healthy population are subject to 

random variation from a very small number of subjects with undetected 

cardiovascular disease. Note in the following graph that removal of only 

3 ofthe 315 female subjects (those with the highest Tnl values) would 

change the female URL fi-om 0.02 to 0.01. Due to these random 

variations in enrolled study subjects, the 99th percentile URL results are 

not as clinically appropriate as are diagnostic cutoffs determined by 

ROC curve analysis ofthe intended use population of patients presenting 

to the Emergency Department (ED) with chest pain. 

Beckman Coulter, Inc. 510(k) Notification page 9-19 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



< 40 Years 
>s 40 Years 

h9ales 
Females 

n 

220 
307 
212 
315 

Mea i iSD 

0:002 ±0.005 
0.00210.005 
0.002 ±0.006 
OJ002 ft 0.004 

Median 

0.000 
0.G00 
0.001 
0.000 

5th-9501 
perct f i t lw 

0.000 - 0.008 
OiJOO-0X107 
0.000-0,008 
0.000-0.006 

99thperMrtito 
<95*^CI) 

0.02(OJJ1-Oi)5) 
0.02(0.01-0.06) 
0.02 (0J31 -0.06) 
0.02(0.01-0.05) 
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9.8.4.4. AccuTnl 99th Percentile Upper Reference Limit (URL) 

The AccuTnl (ng/mL) 99th percentile Upper Reference Limit (URL) 

for all subjects is shown in the following table. 

AB Subjects 

n 

527 

Meiin ± SD 

0.002 ± 0.005 

Median 

0.000 

5th-9541 
percenties 

0.000-0.007 

99th perceHUIe 
(95% Cl) 

0.02(0.01-0.05) 

9.8.5. Reference Interval Trial: Summary and Conclusions 

• The Reference Interval trial has determined the 99th percentile URL to 

be 0.02 ng/mL (95% Cl: 0.01 - 0.05) in a population of 527 apparently 

healthy adults with no known diseases ofthe cardiovascular system. 
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9.9. Feasibility Efficacy Tr ia l 

9.9.1. Study Objectives 

• To evaluate the AccuTnl assay as an aid in the diagnosis of myocardial 

infarction (MI) in patients presenting to the Emergency Department 

(ED) with chest pain or equivalent ischemic symptoms suggestive of 

Acute Coronary Syndromes (ACS) (intended use population, "all

comers"). 

• To determine a proposed cutoff for diagnosis of MI, to be validated in 

the pivotal trial. 

• To calculate diagnostic sensitivity (% MI correctly diagnosed) and 

specificity (% Non-MI correctly diagnosed) over time from serial blood 

draws. 

9.9.2. Study Site / Investigator 

• One clinical site participated in this prospective feasibility trial: 

Vanderbilt University Medical Center Emergency Department. See the 

Attachment entitled "Investigational Sites" for complete address. 

• Vanderbilt University ED is a primary care hospital-associated facility 

located in a medium sized city, and sees over 50,000 patients per year 

with approximately 2,500 ACS evaluations. The ED is staffed by 

trained Emergency Medicine physicians and is a fially accredited 

emergency medicine facility. 

Slte# 
1 

Principal Investigator, Site 
JinHoHan.MD. MSc 
Department of Emergency Medicine 
Vanderbilt University Medical Center 
Nashville. TN 

9.9.3. Study Design 

• This study evaluated patients presenting to the ED with chest pain or 

equivalent ischemic symptoms suggestive of ACS (intended use 

population, "all-comers"). 
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9.9.3.1.Study Duration 

A total of 363 ED patients with suspected ACS were enrolled 

consecutively in this single center prospective feasibility trial over a 12 

month period. 

Serial blood samples were collected at admission (baseline) and 2 

(±1) hours, and at 6 (±3) hours if standard of care patient management 

permitted. 

9.9.3.2. Subject Inclusion Criteria 

Subject clinical history must be available for review by sponsor and 

FDA or other regulatory agencies 

Written Informed Consent obtained 

>30 years of age 

Presentation to the ED with chest discomfort or equivalent ischemic 

symptoms (chest pain, shortness of breath, left arm pain, 

lightheadedness, dizziness, weakness, and syncope) warranting an 

evaluation for possible ACS 

12-lead ECG taken and cardiac biomarkers drawn at time of 

presentation to the ED 

9.9.3.3. Subject Exclusion Criteria 

Prior participation in this study (i.e. subjects may not be enrolled 

more than once in this study) 

ST-segment elevation suggestive of ST-elevation myocardial 

infarction on initial ECG 

Recent hospitalization for an ACS within 4 weeks of enrollment 

Musculoskeletal trauma 

Secondary causes of ACS (demand ischemia) 

Known pregnancy 

9.9.3.4. Clinical Endpoint, Universal Definition of Myocardial 
Infarction (MI) 

The clinical endpoint was diagnosis of myocardial infarction. 
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Diagnosis was based on the Universal Definition of Myocardial 

Infarction: 

o Detection of rise and/or fall of cardiac biomarkers (troponin) 

o With at least one value above the 99th percentile URL 

o With evidence of myocardial ischemia, with at least one of 

the following: 

• Symptoms of ischemia 

• ECG changes indicative of new ischemia (new ST-T 

changes or new left bundle branch block (LBBB)) 

• Development of pathological Q waves in the ECG 

• Imaging evidence of new loss of viable myocardium or 

new regional wall motion abnormality 

9.9.3.5. Adjudication of Clinical Endpoint 

Diagnosis. Emergency Department: Diagnoses were determined by 

Emergency Medicine physicians in the Vanderbilt ED, a fiilly accredited 

emergency medicine facility with expertise in the diagnosis of MI. 

Clinicians were blinded to the AccuTnl assay results. 

Diagnosis. Adjudication Panel: Diagnoses were also determined by 

an Adjudication Panel consisting of clinicians with expertise in the 

diagnosis of MI. CRFs and medical records for all patients were 

reviewed by this panel in order to ensure standardization of diagnoses. 

These reviewers were blinded to the AccuTnl assay results, and were 

provided with the standard-of-care troponin results used at the institution 

for patient management. Non-agreements in diagnosis by two expert 

panelists were adjudicated by a third panelist. 

Statistical analyses to evaluate efficacy are based on the adjudicated 

diagnoses. 

9.9.3.6. Statistical Analysis Methods 

To evaluate the clinical performance of the AccuTnl assay, 

Sensitivity (% MI correctly diagnosed) and Specificity (% Non-MI 
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correctly diagnosed) were determined for serial time intervals after 

symptom onset and after admission to the hospital. 95% Confidence 

Intervals were computed. The following potential cutoffs were 

evaluated: 

o The 99th percentile Upper Reference Limit (URL): 0.02 

ng/mL 

o Cutoffs from 0.02 to 0.06 ng/mL 

• Receiver Operating Characteristic (ROC) curves and Areas Under 

the Curve (AUC) were also generated for serial time intervals. 95% 

Confidence Intervals were computed. 

• Statistical analyses were performed using SAS System software 

(version 9.2), with a p value less than 0.05 indicating statistical 

significance. All statistical comparisons were two-tailed, and performed 

using Fisher's Exact test for dichotomous variables, and t-test, ANOVA, 

or Wilcoxon test for continuous variables depending upon data 

distribution and normality. 

9.9.3.7. Specimen Testing Methods 

• All blood samples collected were processed at the Vanderbilt core 

laboratory. Aliquots were stored at -70 C and batch shipped to Beckman 

Coulter for storage at -70°C. Samples were shipped to an independent 

extemal laboratory for AccuTnl testing (Quest Diagnostics / Specialty 

Laboratories, Valencia, CA, listed in the Attachment entitled "Specimen 

Testing Sites"). AccuTnl results were determined on the Access 2 

Instrument in singlet on I lot of reagent. 

9.9.4. Results 

9.9.4.1.Number of Subjects by Diagnosis 

• A total of 363 subjects were enrolled. 

• Enrollment by diagnosis is shown in the following table. 

• Overall MI incidence was 5.5% (20/363). 
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Ml 

20 

llon-MI 

343 

Totfi 

363 

9.9.4.2.Demographic and Clinical Characteristics 

Demographic and clinical characteristics are shown in the following 

tables for the overall population and by patient diagnosis. 

Age (years) 

N 

Median 

Mean ± SD 

Range CMinfmum - Maximum) 

Statistics 

363 

56.00 

56.84 ±14.45 

30.00 - 96.00 

Sex 

Male 

Female 

Pcfcertt cf S i i ^c ts i i 
Stuc|/(nAI) 

52£%(191JQ63) 

47.4%(172J363) 

Race 

VVhIte 

Black 

American Indian or Alaska Native 

Other 

Percent of Siiijects n 
Study (nAI) 

785% (268/365) 

195^(71^365) 

1.4% (5/365) 

0.3% (1/365) 

Note: Race includes 2 multiracial sutjectswtio are counted in more than one race category 

Baseline Oiaractetistlcs 
Total H 

(n=20> 
tlon-MI 
(n=343) p-value 

Age, median (IQR), years ssH^Bfi-mm 705(59.0.77.0) 55.0(45.0-67.0) 0.001 

Sex 
Male 

Female 

191/363 (S2.Q 

172J3&3C47.4) 

14/20(70J)) 

6/20 (30J0) 

177/343(51.6) 

166/343(48.4) 

0.109 

Race 1 
WWte 

Black 

Other 

Note: Race includes 2 miu 

296/36$ <7e:S0 

71/365(19^ 

6J365(1£) 

tiractol subjects<Ali 

17/20(35.0) 

3^20(150) 

OaO (0.0) 

o ere counted in mo 

271/345(78.6) 

68A34S(19.7) 

6/345(1.7) 

re than one race cal 

0^40 

egory 
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9.9.4,3. Distribution ofTroponin Values by Diagnosis 

• The following table shows the distribution of AccuTnl values 

(ng/mL) by diagnosis (all subjects, all draws). 

• MI subjects had significantly higher values than Non-MI subjects 

(p<0.001). 

Statistic 

N 

Mean ± SD 

Median 

IQR C25th - 75th percentiles) 

5th - 95th percentiles 

Mi 

44 

0.31 ±0.47 

0.12 

0.03 - 0.30 

0.03 -1.21 

llon-MI 

699 

0.05 ± 0,40 

0.03 

0.02 - 0.04 

0.01 - 0.08 

Note: N~all subjects, all draws 
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9.9.4.4. Diagnostic Sensitivity and Specificity Results at Baseline, 1-3 
Hours, 3-6 Hours, and 6-9 Hours After Admission 

Receiver Operating Characteristic (ROC) curves and Areas Under 

the Curve (AUC) are presented below for the Admission (Baseline) 

draw, and for serial time intervals after admission. 

Study results showthe AccuTnl assay to have significant diagnostic 

efficacy at all time intervals. 

Hours After Admission 
Baseline 
1-3 Hours 
3-6 Hours 
6-9 Hours 

AUC(95%CI) 
0.89(0.79.0.98) 
0.90(0.81-0.99) 
0.98 (0,94-.1.00) 
0.96 (0.86 -1 -00) 

p value 
P̂ O.OOOI 
p<0.0001 
p<0,0001 
D<0.0001 
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Sensitivity and Specificity results are shown in the following tables 

for cutoffs between 0.02 and 0.06 ng/mL. (Note: Sample size decreases 

over time as patients are diagnosed, treated and/or discharged.) 

Baseline 

:' ••.:!;tni|-::;;;: 
: • ciitoff.f^)' 

1̂ 0,0? 
0.03 
'ili4 ' 

I 0.05 
1 0.06 

K .:.Tnl , 
\eutoff ^J 

i •'."lifliftiiiL- • 

D.Q2 

1 0.03 
D.04 

1 0.05 
0.03 

r . , S>n,5rtiyrty; 

• • % . . ' 

as.o 

90.0 

80.0 

75.0 

: ; ^ - . . 
t oo . 

94.7 

SO.S 

&3.2 
m.2 

nm •fl5%"Cl, 

i $ m \ ?s.i-fl9,9 
18/20 

Hafio 
i&^o 

J5.1-39.3 
68.3-03,8 

1 56.3-94.3 
. 1 5 ^ 0 } 50.9.-91.3 

! :Spe:eHieily 

: • • • % • • 

3&.2 

49.2' • 

"^ 68.2f 

81.9 
89:8 

1-3 Hours 
Stnslt lvf ty; 

tifiM 9s%<:i 

S 1.?/I9 92.4 - (OO.O. 

1S.M9 74.0-S9.9 

[ M m \.m.Q-M.7 
1£fig ![ 60,4-93.0 

16/19 i 60.4-98.6 

3-6 Hours 
j S«nsith/ity 

- • Tnl.-:-. 
cutoff^) 
>»afmt • 

1 0.02 
1 o m " 

0.04 
I O.OS 
i 0.06 

' :Thl. . 
tutoflf^) 

.... ;"nEi/fht;'.- . 
0.02 
0.03 
0.04 j 
0.05 

1 0.03 

• ' • % • 

10D 
100 
100 
100 
100 

ftlH 

nn 
.^^2 
2/2 
' in 

in 

•..SS'A'CI 

1$.9 000 ,0 

15.BO0D.D 

15.8-100.0 
15.8- 1OD.0 
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6-a Hours 
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.•%!..• ' ] 
100 
1O0. 

1O0 
1O0 
100 

n'N 
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28U3413I 77.4-05.9 
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' < % • ' 
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: 41.2 

51.$ 
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87.4 

t iM $s%ci 
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r24/S0l i 35,6-47.0 

1 lSfo3D1 ! £6,0-67.3 
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% • 

1?,S 

37.5 
59.4 

75.0 
B4,4 
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9.9.4.5. Diagnostic Sensitivity and Specificity by Time After Symptom 
Onset 

Diagnostic sensitivity and specificity were also assessed by "Time 

After Symptom Onset" (compared to "Time After Admission" in the 

previous section). 

The American College of Emergency Physicians (ACEP) 

recommends serial troponin measurements if <8 hours after symptom 

onset; a single negative troponin measured >8 hours after symptom 

onset may be used to rule out MI in the ED in the context ofthe patient's 

clinical presentation and history (Fesmire FM. Ann Emerg 

Med. 2006;48:270-301). However, patient estimates of symptom timing 

may not be totally reliable, prompting serial sampling recommendations 

(Thygesen K. Circulation. 2007; 116:2634-53) (Thygesen K. Eur Heart J. 

2010;31:2197-2204). 

Based on the ACEP symptom onset guideline recommendations, 

results are shown for the following time intervals: 

o <8 Hours After Symptom Onset 

o >8 Hours After Symptom Onset 

Note: Time from symptom onset was in some instances unavailable. 
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9.9.4.5. L Results <8 Hours After Symptom Onset 

• Significant diagnostic efficacy is observed for troponin 

measurements <8 hours after symptom onset: AUC (95% CI) 

= 0.94 (0.87-1.00), p<0.0001 

ROG C u m s for Compari-sons 

1.00-

0,7.>-

•3 «-^» 

0.:.^ -

0.00 • 

I - .Sptfcificlty 

ROC Cun-6 (Area) 
Tnl. < S (0.9?9S) Chnnci; (O.SOOO) 

Tnl 
cutoff ^ ) 

ng/mL 

0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 

100 
100 
100 
75.0 
75.0 

n/N 

8/8 
8/8 
8/8 
6/8 
6/8 

95% Cl 

63.1-100.0 
63.1-100.0 
63.1-100.0 
34.9-96.8 
34.9-96.8 

Specificity 

% 
14.9 
46.8 
72.3 
84.6 
92.6 

n/N 

28/188 
88/188 
136/188 
159/188 
174/188 

95% Cl 

10.1-20.8 
39.5-54.2 
65.4-78.6 
78.6-89.4 
87.8-95.9 
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9.9.4.5.2. Results >8 Hours After Symptom Onset 

* Significant diagnostic efficacy is observed for troponin 

measurements >8 hours after symptom onset: AUC (95% CI) 

= 0.91 (0.81-1.00), p<0.0001 

1.00-

0.75 -

1 0-^0-

0.2."! -

0.00 -

-̂  

y 
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o.ob 

:_ . 

ROC Cuncs for Conipari.sons 

1 y y 
y 

y 
1 1 - 1 1 

0.25 0 50 0.75 1.00 

1 - Spccificily 

ROC Ctinc (.\rca) 
- Tn],>'^8 (0.90S4) Ch.incc (0 5000') 

Tnl 
cutoff^) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 

100 
100 
90.0 
80.0 
80.0 

n/N 
10/10 
10/10 
9/10 
8/10 
8/10 

95% Cl 
69.2-100.0 
69.2-100.0 
55.5-99.7 
44.4-97.5 
44.4-97.5 

Specificity 

% 

12.2 
43.2 
65.5 
80.4 
88.5 

n/N 
18/148 
64/148 
97/148 
119/148 
131/148 

95% Cl 
7.4-18.5 

35.1-51.6 
57.3-73.2 
73.1-86.5 
82.2-93.2 
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9.9.4.6. Determination of Cutoff Yielding 95% Diagnostic Sensitivity 

The prospective Feasibility Trial demonstrated significant diagnostic 

efficacy for the AccuTnl assay at all time intervals after admission to the 

ED (Baseline, 1-3 Hours, 3-6 Hours, 6-9 Hours) and after time of 

symptom onset (<8 Hours, >8 Hours). 

To determine the cutoff yielding 95% sensitivity in clinical practice 

where patient presentation may occur at varying times after symptom 

onset, and diagnosis is based on >2 serial draws obtained at different 

times after admission, an ROC curve was calculated using serial draws 

from all time intervals (see figure on following page). 

This analysis determined that a cutoff of 0.03 ng/mL would yield 

95%) sensitivity (see table on following page). 

Therefore, an estimated cutoff of 0.03 ng/mL (95% CI range 0.01 to 

0.04 ng/mL) is proposed for validation in the Pivotal Trial, the objective 

of which is to determine if the cutoff that yields 95%) (±5%) sensitivity 

is within the 95% confidence interval of results from the Feasibility 

Trial. 

1.0-

0.9-

0.8-

0.7-

^ 0.6-

1 0.5-
s 
« 0.4-

0.3-

0.2-

0 .1 -

0.0-

Feaslbility Trial (Vanderbilt) 
ROC Curve: Tnl 

95% 15% Sensitivity 

y ' ' 
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cutoff^) 
ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
97.7 
95.5 
90.9 
84.1 
81.8 

n/N 
43/44 
42/44 
40/44 
37/44 
36/44 

95% Cl 
B8.G-99.9 
84.5-99.4 
78.3-97.5 
69.9-93.4 
67.3-91.8 

Specificity 

% 
13.6 
42.8 
64.7 
79.3 
87.8 

n/N 
95/699 
299/699 
452/699 
554/699 
614/699 

95% Cl 
11.1-16.4 
39.1-46.5 
61.0-68.2 
76.1 - 82.2 
85.2-90.2 
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9.9.5. Feasibility Efficacy Trial: Summary and Conclusions 

• The prospective Feasibility Trial demonstrated significant diagnostic 

efficacy for the AccuTnl assay at all time intervals after admission to the 

ED (Baseline, 1-3 Hours, 3-6 Hours, 6-9 Hours) and after time of 

symptom onset (<8 Hours, >8 Hours). 

• The intended use of the AccuTnl assay is to aid in the diagnosis of 

myocardial infarction. The clinical consequences of false negative 

results (irreversible myocardial damage or death) are more severe than 

the consequences of false positive results (unnecessary hospital 

admission or catheterization). Because of this, troponin assays have 

evolved to favor diagnostic sensidvity over specificity. 

• ROC curve analysis determined that a cutoff of 0.03 ng/mL yielded 

95% sensitivity. The 99th percentile URL (0.02 ng/mL) yielded 98% 

sensitivity. 

• An estimated cutoff of 0.03 ng/mL (95% CI range 0.01 to 0.04 

ng/mL) is proposed for validation in the Pivotal Trial, the objective of 

which is to determine if the cutoff that yields 95% (±5%) sensitivity is 

within the 95% confidence interval of results from the Feasibility Trial. 

• Specificity in this feasibility trial is underestimated compared to 

clinical practice. The American College of Emergency Physicians 

(ACEP) recommends serial troponin measurements only if the patient 

presents soon after symptom onset; a single negative troponin measured 

>8 hours after symptom onset may be used to rule out MI in the ED (the 

patient is discharged). These ">8 hours, single-sample, negative Tnl" 

patients were not enrolled (following ACEP guidelines for rule out), 

decreasing the number of non-MI patients correctly diagnosed by Tnl 

(true negatives). Therefore, specificity is underestimated in this study; 

true specificity would be higher in clinical practice and in studies 

including a greater number of these patients. 
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9.10. P I V O T A L E F F I C A C Y T R I A L 

9.10.1.Study Objectives 

• To evaluate the AccuTnl assay as an aid in the diagnosis of myocardial 

infarction (MI) in patients presenting to the Emergency Department 

(ED) with chest pain or equivalent ischemic symptoms suggestive of 

Acute Coronary Syndromes (ACS) (intended use population, "all

comers"). 

• To assess the 99th percentile Upper Reference Limit (URL) 

• To validate the pre-specified cutoff from the Feasibility Trial 

• To calculate diagnostic sensitivity (% MI correctly diagnosed) and 

specificity (%) Non-MI correctly diagnosed) over time from serial blood 

draws. Positive and negative predictive values will also be reported. 
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9.10.2. Study Sites / Investigators 

• A total of 14 geographically diverse subject-enrollment-sites 

participated (listed in the following table), reflecting regional, urban, 

suburban and rural patient populations. 

• Primary care hospital-associated emergency departments were selected. 

A large number of sites were recruited in order to obtain a representative 

intended use population overall. See the Attachment entitled 

"Investigational Sites" for complete addresses. 
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Site# 
1 

2 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Principal Investigator, Site 
Jon W. Schrock, MD, FACE P. FA HA 
Director Clinical Decision Unit, Department of Emergency Medicine 
Case Western Reserve School of Medicine 
Metro Health Medical Center, Cleveland, OH 
AlanH.B. WU, PhD. DABCC, FACB 
Professor, Laboratory Medicine 
Chief, Clinical Chemistry Laboratory, Univ of California, San Francisco 
San Francisco General Hospital and Trauma Center, CA 
Deborah B. Diercks, MD, MSc 
Professor, Department of Emergency Medicine 
UC Davis Health System, Sacramento, CA 
AlanB. Storrow, MD 
Associate Professor, Department of Emergency Medicine 
Vanderbilt University Medical Center, Nashville, TN 
Richard M. Now/'ak, MD, MBA 
Department of Emergency Medicine 
Henry Ford Health System, Detroit, Ml 
ErikB.Kulstad, MD,MS 
Research Director, Department of Emergency Medicine 
Advocate Christ Medical Center, Oak Lawn, IL 
Daniel P.Zelinski,MD, PhD 
Department of Emergency Medicine 
The Ohio State University Medical Center, Columbus, OH 
Frank LoVeeehio, DO, MPH, FACEP 
Research Director, Department of Emergency Medicine 
Maricopa Medical Center, Phoenix, A2 
Adam J. Singer, MD 
Professor and Vice-Chair for Research, Dept of Emergency Medicine 
State University of New York (SUNY) at Stony Brook, NY 
Christopher J. Hogan, MD 
Department of Emergency Medicine 
Virginia Commonwealth University (VCU) Medical Center, Richmond, VA 
Gary F. Headden, MD 
Medical Director, Chest Pain Center, Division of Emergency Medicine 
Medical University of South Carolina (MUSC), Charleston. SC 
Christian Fromm, MD, FAAEM, FACEP 
Department of Emergency Medicine 
Maimonides Medical Center, Brooklyn, NY 
Marna R. Greenberg, DO, MPH 
Department of Emergency Medicine 
Lehig h Valley Hosp ital, Allenl own, PA 
Trade \. Shea, MD 
Department of Emergency Medicine 
Covenant Medical Center, Saginaw, Ml 

Note: Sites 3 and 5 were assigned site numbers but did not complete the initiation 
process and did not participate in the trial. 
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9.10.3.Study Design 

• This study evaluated patients presenting to the ED with chest pain or 

equivalent ischemic symptoms suggestive of ACS (intended use 

population, "all-comers"). 

9.10.3.1. Study Duration 

• 1,929 consecutive subjects were enrolled prospectively by 14 

Emergency Department investigational sites between September 2010 

and August 2011. 

• Specimen testing was performed by four external laboratory testing 

sites between December 2011 and February 2012. 

9.10.3.2. Subject Inclusion Criteria 

• Subject clinical history must be available for review by sponsor and 

FDA or other regulatory agencies 

• Written Informed Consent obtained 

• >21 years of age 

• Presentation to the ED with chest discomfort or equivalent ischemic 

symptoms occurring at rest, lasting >5 min, and consistent with 

myocardial ischemia (chest pain, shortness of breath, left arm pain, 

lightheadedness, dizziness, weakness, and syncope) 

• 12-lead ECG taken at time of presentation to the ED 

• A minimum of 3 blood draws within 24 hours of presentation is 

desirable (collected at presentation and at every standard-of-care follow-

up draw). However, 2 blood draws are acceptable when immediate 

intervention is required per standard-of-care, and a 3rd draw could not 

be obtained without delaying treatment. (Restricting the study to only 

those subjects with >3 samples would lead to selection bias by 

eliminating the majority of MI patients who receive timely reperfiision 

therapy per the American Heart Association's "Get With The 

Guidelines" recommendations.) 
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9.10.3.3. Subject Exclusion Criteria 

• Prior participation in this study (i.e. subjects may not be enrolled 

more than once in this study) 

• Current participation in an investigational device or drug study (with 

the exception of other IVD blood test studies, which are acceptable) 

9.10.3.4. Clinical Endpoint, Universal DeHnition of Myocardial 
Infarction (MI) 

• The clinical endpoint was diagnosis of myocardial infarction. 

• Diagnosis was based on the Universal Definition of Myocardial 

Infarction (MI) (Thygesen et al. Circulation 2007; 116:2634-2653): 

o Detection of rise and/or fall of cardiac biomarkers (troponin) 

o With at least one value above the 99th percentile URL 

o With evidence of myocardial ischemia, with at least one of 

the following: 

• Symptoms of ischemia 

• ECG changes indicative of new ischemia (new ST-T 

changes or new left bundle branch block (LBBB)) 

• Development of pathological Q waves in the ECG 

• Imaging evidence of new loss of viable myocardium or 

new regional wall motion abnormality 

• The troponin assay used for diagnosis of patients at each site was an 

FDA-cleared Tnl assay which was the standard of care at each 

institution. 

9.10.3.5. Adjudication of Clinical Endpoint 

• Diagnosis, Investigational Site: Diagnoses were determined by the 

site's principal investigator or clinicians with expertise in the diagnosis 

of MI, using all medical records for each patient. Investigators and 

clinicians were blinded to the AccuTnl assay results. 

• Diagnosis, Independent Central Adjudication Panel: Diagnoses were 

also determined by an independent central Adjudication Panel consisting 

of clinical cardiologists with expertise in the diagnosis of MI (listed in 
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the Attachment entitled "Independent Central Adjudication Panel 

Members"). The Panel reviewed CRFs and medical records for all 

patients from all sites in order to ensure standardization of diagnoses. 

These reviewers were blinded to the AccuTnl assay results and attending 

physicians' diagnosis, and were provided with the standard-of-care 

troponin results used at each institution for patient management. Non-

agreements in diagnosis by two expert panelists were adjudicated by a 

third panelist. 

• Statistical analyses to evaluate efficacy are based on the adjudicated 

diagnoses. 

9.10.3.6. Statistical Sample Size Assumptions and Calculations 

• The sample size required for a 95% two tailed confidence interval 

about a proportion is shown in the following table for possible 

sensitivity and specificity results. 

• In the following equation, n is the sample size, z is the standard 

normal variate corresponding to the degree of confidence (1.96 for 95% 

CI), P is the estimate of sensitivity or specificity, and d is the half-width 

ofthe confidence interval (e.g. 5%): 

n = z2 P (1-P) / cl2 

Sample Size (Proposed Calculation from Draft CLSI EP24) 
Possible Sensitivity or Specificity Results Minimum Sample Size Requireci 

(Ml or Non-MI Patients) 
9 5 % ± 5 % 73 
9 0 % ± 5 % 139 
85% ± 6% 136 
80% ± 7% 126 
70% ± 8% 126 
60% ± 9% 114 
50% ± 10% 96 

• Assuming Diagnostic Sensitivity of 95%), a minimum of 73 MI 

patients is required. 
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Assuming Diagnostic Sensitivity of 90%), a minimum of 139 MI 

patients is required. 

9.10.3.7. Statistical Analysis Methods 

To evaluate the clinical performance of the AccuTnl assay, 

Sensitivity (% MI correctly diagnosed) and Specificity (% Non-MI 

correctly diagnosed) were determined for serial time intervals after 

symptom onset and after admission to the hospital. 95% Confidence 

Intervals were computed. The following potential cutoffs were 

evaluated: 

o The 99th percentile Upper Reference Limit (URL): 0.02 

ng/mL 

o The cutoff derived from ROC curve analysis of the 

Feasibility Trial results: 0.03 ng/mL (95% CI range 0.01 to 0.04 

ng/mL) (Sensitivity 95.5% [84.5 - 99.4]) 

o Mild to moderate elevations of troponin: Cutoffs from 0.02 

to 0.50 ng/mL 

Receiver Operating Characteristic (ROC) curves and Areas Under 

the Curve (AUC) were also generated for serial time intervals. 95% 

Confidence Intervals were computed. 

Positive predictive value (PPV) and negative predictive value (NPV) 

are also reported. 

Statistical analyses were performed using SAS System software 

(version 9.2), with a p value less than 0.05 indicating statistical 

significance. All statistical comparisons were two-tailed, and performed 

using Fisher's Exact test for dichotomous variables, and t-test, ANOVA, 

or Wilcoxon test for continuous variables depending upon data 

distribution and normality. 

9.10.3.8. Pooling of Data Across Sites 

Pooling of data across sites was detennined to be justified based 

upon the following: 
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o All sites followed a common clinical trial protocol, as 

outlined in the Study Design section of this submission. Subject 

inclusion/exclusion criteria were standardized, as were study 

methods. 

o All specimens were tested following a standardized assay 

performance protocol. The laboratories demonstrated assay 

proficiency prior to testing patient samples, and maintained this 

proficiency throughout the study. 

o Efficacy results were consistent across investigational sites, 

as shown in the Results section of this submission: "Diagnostic 

Sensitivity and Specificity by Time After Symptom Onset: 

Resuhs by Site / Poolability of Investigational Site Data". 

9.10.3.9. Specimen Testing Methods 

Samples were collected and processed at each subject-enrollment 

site. Visibly hemolyzed, icteric or lipemic samples were not considered 

evaluable. Plasma and serum were separated from cells and dispensed 

into cryo tubes, stored at -20° C, then sent to Beckman Coulter for 

storage at -70°C. Samples were shipped to independent external 

laboratories for AccuTnl testing. 

1,929 consecutive subjects were enrolled prospectively by the 14 

Emergency Department investigational sites between September 2010 

and August 2011. 

Specimen testing was performed by four extemal laboratory testing 

sites between December 2011 and February 2012 (Sites #1, 3, 4, 5, listed 

in the Attachment entitled "Specimen Testing Sites"). 

AccuTnl results were determined on the Access 2 Instrument in 

singlet, consistent with routine practice for patient specimens, using 3 

lots of reagent. 
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I^# 9.10.4.Results 

9.10.4.1. Comparison of Investigational Site and Independent 
Central Adjudication Panel Diagnosis 

Diagnosis, Investigational Site: Diagnoses were determined by the 

site's principal investigator or clinicians with expertise in the diagnosis 

of MI, using all medical records for each patient. Investigators and 

clinicians were blinded to the AccuTnl assay results. 

Diagnosis, Independent Central Adjudication Panel: Diagnoses were 

also determined by an independent central Adjudication Panel consisting 

of clinical cardiologists with expertise in the diagnosis of MI. The Panel 

reviewed CRFs and medical records for all patients from all sites in 

order to ensure standardization of diagnoses. These reviewers were 

blinded to the AccuTnl assay results and attending physicians' diagnosis, 

and were provided with the standard-of-care troponin results used at 

each institution for patient management. Non-agreements in diagnosis 

by two expert panelists were adjudicated by a third panelist. 

Site and Panel Diagnoses, Percent Agreement 

o 1,929 consecutive subjects were prospectively enrolled. 

Enrollment by Site diagnosis and Adjudication Panel diagnosis is 

shown in the following table. 

o 94.0% (151+1656 / 1929) of Site and Panel diagnoses were 

in agreement. 

o Statistical analyses in this submission are based on the 

adjudicated diagnoses. 

Adjudicator Panel 
Diagnosis 

Ml 
Non-MI 

Site Diagnosis 

Ml 
151 (8%) 
20(1%) 
171 (9%) 

Non-Mi 
102 (5%) 

1656 (86%) 
1758(91%) 

253 (13%) 
1676 (87%) 

1929 
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9,10.4.2. Number of Subjects by Site and Diagnosis 

In order to evaluate efficacy in a wide range of settings and patient 

populations, 14 geographically diverse sites were selected. 

Enrollment by site and diagnosis is shown in the following table and 

figure. A total of 1,929 subjects were enrolled. 

Site 

01 

02 

04 

06 

07 

08 

09 

10 

11 

12 

13 

14 

IS 

16 

Total 

Ml 

6 

32 

35 

34 

26 

19 

1 

17 

23 

8 

20 

22 

0 

10 

253 

HonMI 

53 

123 

208 

293 

243 

177 

33 

114 

135 

52 

77 

101 

4 

65 

1676 

Total 

59 

155 

241 

327 

269 

196 

34 

131 

158 

60 

97 

123 

4 

75 

1929 

%orsub)0etB 
EnroUedbyEach Site 

3.1% 

8.0% 

12.5% 

^7Xi% 

13.9% 

10.2% 

1.8% 

6.8% 

8:2% 

3.1% 

5.0% 

6.4% 

0.2% 

3.9% 

100.0% 
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Ninnher of Subjects l>y Difigiiosls 
By Site 

13 14 15 i a 

FInil DIjgnof's SSSSBISSSi Ml 

9.10.4.3. MI Incidence by Site 

The incidence of acute coronary syndromes (ACS: MI and angina) 

in the US in patients presenting with chest pain or equivalent ischemic 

symptoms in primary care hospital-associated emergency departments is 

approximately 20% to 25% (Jaffe AS. Clin Chem 2010;56:342-344). 

The incidence of MI alone is approximately 6% to 15%. 

In this current pivotal trial, overall MI incidence is 13.1%. Incidence 

rates varied across sites (primarily in the range of 10-15%, as shown in 

the following table), reflecting regional, urban, suburban and rural 

patient populations, which demonstrated the importance of recruiting a 

large number of sites in order to obtain a representative intended use 

population overall. 

The overall MI incidence rate in this study is consistent with 

literature and public health reports, and is representative of the intended 

use population. 
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MIftKfdencelySftB 

Site 

01 

02 

04 

08 

07 

08 

09 

10 

11 

12 

13 

14 

15 

18 

Total 

#vfMrs/#QrSiM>Jecte 

6/59 

32/155 

35/241 

34/327 

26/269 

19fl96 

1jC34 

17/131 

23/158 

8^0 

20/97 

22/123 

0/4 

10/75 

253/1929 

M l Incidence (%) 

10.2% 

20.6% 

14.5% 

10.4% 

9.7% 

9.7% 

2.9% 

13.0% 

14.6% 

13.3% 

20.6% 

17.9% 

0.0% 

13.3% 

13.1% 
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9.10.4.4. Demographic and Clinical Characteristics, Overall Study 
Population 

Demographic and clinical characteristics for the overall study 

population are shown in the following tables. 

These data and additional cardiovascular risk factors and 

comorbidities are presented on the following page by diagnosis. 

Age(^»ra) 

N 

Median 

Mean ± SD 

Range (Minimum - Maximum) 

Statistics 

1929 

56 

57.69 + 13.11 

21 -99 

Sex 

Mala 

Female 

Percent of SU>jects h 
Stud/fn/ l f) 

55.3% (1066/1929) 

44.7% (883/1929) 

Race 

While 

Black 

Asian 

American Indian or Alaska Native 

Native Hawaiian or Other Pacific Islander 

Other 

Race includes 9 multiracial subjects v̂  
than one race cdegory. Race unavt 

Etiinicity 

Hspsnlc or Latino 

Net Hispanic or Latino 

Percent of SUiJectn h 
Study (n^O 

61.2% (1126/1839) 

33.8%(622fl839) 

2.8% (51/1839) 

0.8% (15/1839) 

0.4% (8/1839) 

1.4% (26/1S39) 

tio are courted in more 
lilable for 90si4bjed£. 

Percent of Sii i jects in 
Stucly(nAI) 

10.6% (167/1589) 

89.5% (14221589) 

Ethnicity unavailable for 340 subjects. 
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9.10.4.5. Demographic and Clinical Characteristics by Diagnosis 

Complete demographic and cardiovascular risk factor data were 

obtained in order to fully describe and characterize the study population. 

These data are shown in the following tables for the overall population 

and by patient diagnosis. 

Patients diagnosed with MI were more likely to have known 

cardiovascular risk factors and comorbidities as expected, e.g. older, 

male, higher TIMI Risk Scores (risk factors for coronary disease), 

hypertension, past smoker, coronary artery disease (CAD), prior MI, 

heart failure, and chronic kidney disease. 

The detailed medical histories obtained in this study confirm that the 

subjects are representative ofthe intended use population presenting to 

the Emergency Department with ischemic symptoms suggestive of acute 

coronary syndromes. 
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ClinlMl Characteristics and Cardlovascula- Risk Factore, t y Haflnosfa 

Pi ta are oivressed as Medlai { taten^st t lo r x i g s pORDi or os lUll (%) 

BaseTms Oisacterist lcs and RfA Factors 

Age, medan (IQR), years 

Wdght, mecflvi (KiR), bs 

Body mass hdesc (BM), meifai ((QR) 

Totiri 

56.0C49.0-C6.0) 

190.0 (160.0-222 JD) 

29.3(25.7-34.1) 

M l 
itV'2Si) 

61JJ (51 ̂ -71.0) 

185.0(160.0-214.0) 

20.1 (25.3-31.7) 

l lon-MI 
<n«167C) 

56f l (49.&«6fl) 

190.0 (160.0-224fl) 

29fl (25.7-315) 

p-vafciB 

0.000 

0D85 

ODOO 

Sex 1 

Male 

Female 

1066fl 929 (55.3) 

663/1929(44.7} 

180253(71.1) 

73/253 (28.9) 

888/1676 (52fl l 

790/1676(47.1) 

onnn 

Race 1 

VMNta 

Black 

Other 

11260839(61.25 

622/1839(33.6) 

99/1839(5.4) 

147/233(63.1) 

72>233 (30.SD 

18/233(6.9) 

876/1606(8111) 

550/1606 (34 ::0 

83/1606(5.2) 

0388 

Risk Factors and ComorbkflUes Resent Prior t o ED Visit | 

Ago >- 65 years 

Famly history of p-emature CAD (biological parenb or siblngs, prior to age 55) 

Hypertenslor (HTtJ) 

[>y5lpidemia or Hyperchoksteroterrte 

Ofabetes h4ellius (DM) 

CLvrent Smolcer 

Past Smoker 

Aspirin In past 7 days 

Recert savers angna ( » 2 anginal everte in last 24 iioirs) 

ST segmeit deviation >- 0.5 mm on ECO at presentation 

Knwvn Coror^oY Weiy Disease (CAD), docuneried stenosis > 50% 

Prior Aci4e MyocvdM ht tn l ion (AM) 

Prior Coronary Ar to7 Start or Angioplasty 

Prior Corofwy Artery Bypass O a * (CABO) 

Prior Stroke or Cerebral Vascular Accident 

Heart FaOiJ'e (HF) 

Peripheral Vascuter Disease (PVD) or Per^^he^al Artery Disease (PAD) 

Chronic Kidney Disease cr Chronic Renal Insutflciency 

527/1929(27.3) 

500/1455(34.4) 

1363/1923(703) 

1023/1895(54X5 

570^923 (29 .eo 

529/1909(27.7) 

637/1883(34.^ 

1042/1907(54.6) 

742/1900(39.1) 

97/1921 (5.15 

592/1883(31.8) 

459/1907(24.1) 

451/1915 (23 £) 

216/1926(11.^ 

193fl 923(1 Ofl) 

308/1917(16.1) 

108/1904(5.7) 

t?3/I922(9.q[I 

10SCS3(41.5) 

64/188(34.0) 

193/252 (76 f ) 

142J248 (57 J ^ 

86/253 (34 fl) 

76/251 C30.;5 

99/242 (40.SD 

153/250 (61.3 

98/246 (39 .CD 

40/249(16.1) 

112/242 (46.;^ 

88/249 (34.^ 

84/250 (33 fl) 

37/253(14.6) 

30/253(1 I f l ) 

60/251 C23fl) 

25/245(10.2) 

422/1676(25.2) 

438/1267(34.4) 

1170n671(70.CD 

891/1647(53.^ 

464/1670 (29 .QTt 

453^658 (27 fl) 

538/1621 (33.^0 

889rt657(53.7) 

644/1654 (38fl) 

57/1672(3.4) 

480n621 (29.6) 

373^658(22.5) 

367/1865(22X0 

179/1673(10.7) 

163/1670(9.6) 

248/1666(14.fl) 

63/1859 (5f l i 

33/253 (13.0) 140/1869 (8.4) | 

0.000 

0.921 

0£32 

0267 

0.104 

0.329 

0.018 

0.025 

0.787 

0.000 

0.000 

0.000 

OflOO 

Ofl6S 

03J1 

0.000 

0.001 

0.016 
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Basdlne Characteristics a i d Risk Factors 
Totd 

(n- l»2») 
Ml 

(n=363) 
l lonJHI 

<n=167S) p-vakis 

Conftovavcular-nefated Conii"c3tfc>ns.C()ndUons Ourkifl EI>.4lospKafeatlon: 

Car dogentc shock 

fitrtii fitrUation/rUter (new onset) 

Hgh-degrte atriover*icidar bkck (second or t l * d degree) 

SifiravenfrlcUar tacfycarcfia 0'«<|Olrlng treattnent) 

Ventrciiar tachycvdia (requring Ireatineri) 

CardUoxtc cfrugs 

RentriPaBure 

Heart FaBi»e (HP) 

Pulmonary Embolism 

Ischemic Stroite 

Trarslert Ischemic Atto:* (TU) 

Infection 

4/1929(0.2) 

58/1929(3.0) 

3/1929(0.2) 

17/1929(0.9) 

4/1929(0.2) 

38/1929(2.0) 

38/1929(1.9) 

130/1929(6.7) 

10/1929(05) 

1/1929(0.1) 

4/1929(02) 

25/1923 ( I f l ) 

4/253(1.6) 

19/253 (7 fl) 

0/253 (Ofl) 

6/253(32) 

3fl53 (12) 

10/253 (4 fl) 

7/253(2.8) 

331053(13.0) 

0053(0.0) 

0053(0.0) 

0OS3 (0.0) 

3/253 (1.2) 

0/1676 (Ofl) 

39/1676(2.3) 

3fl676(0J2) 

S/1876(0fl) 

1/1676(0.1) 

28/1676(1.7) 

29rt676(1.7) 

97/1676 (5.8) 

10/1676(0.6) 

1/1676(0.1) 

4/1676(0.2) 

22/1676 ( I f l ) 

0.000 

0.000 

1.000 

0.001 

0.006 

0.025 

0.313 

0.000 

0fl77 

IflOO 

1.000 

1.000 

T N I rish score: 1 

0-2 (icwrlsk) 

3-4 OrtermedMe risk) 

5-7 (high ririt) 

1238/1929(64.3 

627/1929(32.5) 

64/1929(3.3) 

122/253(48.^ 

115/253(45.5) 

16053(6.3) 

1116/1676 (66£) 

512/1676 (30 fl) 

48/1676 (2 fl) 

0.000 

Cardiac-nstated IMedkations Tdten Prior to B) V is i t : 1 
ACE hhiUor (e.g., captopri, Vasotec) 

Anglotersh II receptor blocker (ARB) (e.g., vabsrtan) 

Beta-bkKker(e.g..oteook3l.me*oproW) 

Cak^m channel bkx:ker (e.g.,diSla(zem, verapanid) 

Coumadh 

Dliretlc (e.g., furosenMa, mstntarorK) 

Lcw-moiecutar vwigtt heparin (e.g., erxKaparkij) 

^a^ate (e.g., isosabide, r i ro fAco t i ) 

PMelet kihbla- (e.g., Clopkkjgrel [Phivix], dEpyridwrole) 

Statki (e.g., tovastatin, etorvasUin) 

619/1898 C32fll 

182/1899(9.9 

818/1898(43.1) 

390/1899(20.5) 

149/1905(7.8) 

604/1906(31.7) 

15/1901 (Ofll 

399/] 901 (21 fl) 

340/1909(17.8) 

857/1907(445!) 

68044 (38.1) 

24045 (9.Q) 

124O44(50fl) 

49045 (20fl) 

29/248(11.7) 

83048 (33 fl) 

1047(0.4) 

60O45 (24fl) 

66048(26fl) 

131047(53.0) 

531/1654(32.1) 

158/1654 (9fl) 

694/1654(42.1]) 

341/1654(20.8) 

120/1657(7.^5 

521/1858(31.4) 

14/1654(0.6) 

339/1656 ( M f l l 

274/1661 (16fll 

726/1660(43.7) 

0.218 

0.904 

0.009 

0.824 

0.015 

0.519 

0.709 

0.149 

OflOO 

0.006 

Cordiac-Rtiated Medications Diving ED/HosptallEatlan: 1 
Flirinolytic /thrombolytic (e.g. aleplase) 

Uhtractkxwted Hnparin 

LQW-moteciJarweight heparin (eg.encKaperinj) 

10/1929 (Ofl) 

519/1929(26.9) 

220/1929(11.4) 

9053(3.6) 

161/253(63.6) 

35/253(13.8) 

1/1878(0.1) 

358/1676(21.4) 

185/1676 (IIJCD 

OflOO 

0.000 

0.192 

Revascul4lzation ProceckiresDurkig HospHaiizationE 1 

Cardiac cathetoizatlon durkig hospSabotion 

hkjmber of Coronary /Weries or Crafts v«h g'eater f ian 50% occlusion 

Angioplasty 

Stent placemert 

CorofMwy Artefy Bypass Grrtl (CABO) 

Other pwcutaneoiB cdonery Irterventlon(PCl) 

362/1929(18.8) 

1.4±1.4 

67/1929(4.5) 

143irt929(7.4) 

2 3 ^ 9 2 9 ( 1 . ^ 

19/1929(1.0) 

140/253 (55fl) 

1.9±1fl 

47/253(18.6) 

77053(30.4) 

18053(7.1) 

14/253(5.5) 

222/1676(13.^ 

1.111.4 

40/1676(2.4) 

66/1676 C3fl) 

5/1676(0.3) 

5/1676(03) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Deatli 1 

Palient detth dicing hospttaflzotton 

Note: Race includes 9 muBiracialsiAiectsviitraer 

9/1929(0.5) 

scouted in more thai 

6053 (2.4) 

none race category. 

3/1876(0.2) 0.000 

Race p-value Is catulated based en couite in each race category. Race uiavaBabie for 90 subjects. 
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9.10.4.6. Distribution of Troponin Values By Diagnosis 

The following table shows the distribution of AccuTnl values 

(ng/mL) by diagnosis (all sites, all subjects, all draws). 

MI subjects had significantly higher values than Non-MI subjects 

(p<:0.0001). 

Tnl Values Ijy IKa^KHis 

Statistic 

N 

Mean ± SD 

Median 

IQR C25th - 75th percentiles) 

5th - 25th percentiles 

Ml 

611 

1.12 ±4.33 

0.11 

0.04 - 0.47 

0.02-4.99 

tlon-MI 

3989 

0.02 ±0.40 

0.00 

0.00 - 0.01 

0X30-DM 

Note: N=all subjects, all draws 

9.10.4.7. Distribution of Troponin Values By Diagnosis and Sex 

AccuTnl showed significant diagnostic efficacy in both females and 

males: 

MI subjects had significantly higher values than Non-MI subjects in 

males (p<0.0001) and females (p<0.0001). 

Receiver Operating Characteristic (ROC) curves and Areas Under 

the Curve (AUC) for males and females are presented in the "Diagnostic 

Sensitivity and Specificity by Time After Symptom Onset" efficacy 

results section of this submission. 

Tnl IMedian (Inberquaitile Range IQR) 
Ly DlagnosiB and Sex 

Sex 

Mala 

Fenjoie 

nil 
0.12(0.05-051) 

0.08(0.04-035) 

NoivMI 

o m (0.00-om) 

Oi)0(0.00-OD1) 
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9.10.4.8. Distribution ofTroponin Values By Diagnosis and Age 

AccuTnl showed significant diagnostic efficacy in both younger and 

older patients: 

MI subjects had significantly higher values than Non-MI subjects for 

ages <65 years (p<0.0001) and >65 years (p<0.0001). 

ROC curves and AUCs for younger and older patients are presented 

in the "Diagnostic Sensitivity and Specificity by Time After Symptom 

Onset" efficacy results section of this submission. 

Tnl Median {Interquartile Range IQR) 
. by Diagnofiis and Age 

Age 

<65 

>=65 

Ml 

0.10(0IW-035) 

0.13(0.05-060) 

Hon-MI 

0.00 (0.00-0 Dl) 

0.01 (0.0(^002) 
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9.10.4.9. Diagnostic Sensitivity and Specificity by Time After 
Symptom Onset 

To evaluate the clinical performance of the AccuTnl assay. 

Sensitivity (% MI correctly diagnosed) and Specificity (% Non-MI 

correctly diagnosed) were determined for: 

o The 99th percentile Upper Reference Limit (URL) 

o The cutoff derived from ROC curve analysis of the 

Feasibility Trial results: 0.03 ng/mL (95% CI range 0.01 to 0.04 

ng/mL) (Sensitivity 95.5% [84.5 - 99.4]) 

o Mild to moderate elevations of troponin: Cutoffs from 0.02 

to 0.50 ng/mL 

Sensitivity and specificity results for these cutoffs are shown in the 

tables on the following pages. Receiver Operating Characteristic (ROC) 

curves and Areas Under the Curve (AUC) are also presented. 

The American College of Emergency Physicians (ACEP) 

recommends serial troponin measurements if <8 hours after symptom 

onset, and suggests that a single negative troponin measured >8 hours 

after symptom onset may be used to rule out MI in the ED in the context 

of the patient's clinical presentation and history (Fesmire FM. Ann 

Emerg Med. 2006;48:270-301). However, patient estimates of symptom 

timing may not be totally reliable, prompting serial sampling 

recommendations (Thygesen K. Circulation. 2007;116:2634-53) 

(Thygesen K. Eur Heart J. 2010;31:2197-2204). 

Based on the ACEP symptom onset guideline recommendations, 

results are shown for the following time intervals: 

o <8 Hours After Symptom Onset 

o >8 Hours After Symptom Onset 

Note: N's do not add to the total number of subjects due to serial 

draws - with samples from a single subject in multiple time intervals. If 

more than one draw was obtained for a particular subject within any 
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specific time interval, the analysis included only one sample per subject 

per time interval. Thus, a single subject can appear in multiple time 

intervals but no more than once in each time interval. In addition, time 

from symptom onset was in some instances unavailable. 
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9.10.4.9.1. Results <8 Hours After Symptom Onset 

• Significant diagnostic efficacy is observed for troponin 

measurements <8 hours after symptom onset: AUC 0.96 (95% 

CI: 0.95 - 0.97), p<0.0001 

I.OO-

0.75-

S
en

si
ti

vi
ty

 

1 

0.25-

0.00-

ROC Curves for Comparisons 

/ 

/ / 
/ / 

\ / 

\ y 
y 
0.00 0.25 0..50 0.75 I.OO 

1 - Specificity 

ROC Curve (Area) 
Acces32 Tnl, <8 Hrs (0.9615) Chance (0.5000) 

1 
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• The cutoff determined in the Feasibility Trial (0.03 ng/mL) 

yielded 91.5% sensitivity and 89.1% specificity for troponin 

measurements <8 hours after symptom onset. 

• The URL (0.02 ng/mL) yielded 96.4% sensitivity and 83.2% 

specificity. 

Tnl 
cutoff (£) 

ng/mL 
0.02 
0.03 
D.04 
0.05 
0.06 

Sensitivity 

% 
96.4 
91.5 
85.5 
78.2 
72.7 

n/N 
159/165 
151/165 
141/165 
129/165 
120/165 

95% Cl 
93.5-99.2 
87.3-95.8 
80.1-90.B 
71.9-84.5 
65.9-79.5 

Specificity 

% 
83.2 
89.1 
93.6 
95.5 
96.9 

n/N 
826/993 
885/993 
929/993 
948/993 
962/993 

95% Cl 
80.9-85.5 
87.2-91.1 
92.0-95.1 
94.2-96.8 
95.8-98.0 

0.10 
0.20 
0.30 
0.40 
0.50 

53.9 
40.6 
28.5 
24.B 
20.6 

69/165 
67/165 
47/165 
41/165 
34/165 

46.3-61.5 
33.1-48.1 
21.6-35.4 
18.3-31.4 
14.4-26.8 

98.3 
99.2 
99.5 
99.5 
99.6 

976/993 
905/993 
9B8/993 
988^93 
969/993 

97.5-99.1 
98.6-99.8 
99.1-99.9 
99.1 - 99.9 
99.2-100.0 
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9.10.4.9.2. Results >8 Hours After Symptom Onset 

• Significant diagnostic efficacy is observed for troponin 

measurements >8 hours after symptom onset: AUC 0.96 (95%) 

CI: 0.94 - 0.98), p<0.0001 

1.00-

0.75-

0.25-

0.00-

ROC Cur^'es for Comparisons 

/ 

/ / ( y 1 y i y 
1 y 
1 y 
i / 

0.00 0.25 0.50 0.75 1.00 

1 - Specificity 

ROC Curve (Area) 
Access2 Tnl, >=8 Hrs (0.9591) Chance (0.5000 ) 

1 
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The cutoff determined in the Feasibility Trial (0.03 ng/mL) 

yielded 94.3% sensitivity and 86.8% specificity for troponin 

measurements >8 hours after symptom onset. 

The URL (0.02 ng/mL) yielded 96.9% sensitivity and 81.7% 

specificity. 

Tnl 
cutoff^) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
96.9 
94.3 
8B.1 
79.2 
73.0 

n/N 
154/159 
150/159 
140/159 
126/159 
116/159 

95% a 
94.1-99.6 
90.7-97.9 
83.0-93.1 
72.9-86.5 
66.1-79.9 

Specificity 

% 
81.7 
86.8 
92.7 
94.9 
96.3 

n/N 
909/1113 
966/1113 
1032/1113 
1056/1113 
1072/1113 

95% Cl 
79.4-83.9 
84.8-88.8 
91.2-94.2 
93.6-96.2 
95.2-97.4 

1 
0.10 
0.20 
0.30 
0.40 
0.50 

60.4 
47.8 
39.0 
36.6 
314 

96/159 
76/159 
62/159 
58/159 
50/159 

52.8-68.0 
40.0-55.6 
31.4-46.6 
29.0-44.0 
24.2-38.7 

98.7 
99.4 
99.6 
09.6 
99.6 

1099/1113 
1106/1113 
1109/1113 
1109/1113 
1109/1113 

98.1-99.4 
98.9-99.8 
99.3-100.0 
99.3-100.0 
99.3-100.0 
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9.10.4.9.3. Results by Site / Poolability of Investigational Site 
Data 

• Pooling of data across sites was determined to be justified 

based upon the following: 

o All sites followed a common clinical trial protocol, as 

outlined in the Study Design section of this submission. 

Subject inclusion/exclusion criteria (intended use 

population) were standardized, as were study methods. 

o All specimens were tested following a standardized 

assay performance protocol. The laboratories 

demonstrated assay proficiency prior to testing patient 

samples, and maintained this proficiency throughout the 

study. 

o Significant diagnostic efficacy is observed at all clinical 

trial sites, as shown in the following table and figure for 

troponin measurements >8 hours after symptom onset. 

o No significant differences in efficacy AUCs were seen 

between sites (p >0.19). 

1 Site 

2 

4 

6 

7 

8 

10 

11 

13 

14 

1.9.12,15,16 

All Sites 

AUC (95% Cl) 

0.95(0.88-1.00) 

0.95 (0.92 - 0.99) 

0.96(0.90-1.00) 

0.97 (0.95 - 0.99) 

0.96(0.92-1.00) 

0.99(0.98-1.00) 

0.96(0.92-1.00) 

0.94(0.85-1.00) 

0.97(0.92-1.00) 

0.94(0.86-1.00) 

0.96(0.94-0.98) 

|) value 

p<O.G001 

p<0.0001 

p<0.0001 

p<0.0001 

p<0.0001 

p<0.0001 

p<0.0001 

p<0.0001 

p<0.0001 

p<0.0001 

p<0.0001 

Note: Sites 3 and 5 were assigned site numbers but did not participate in the trial. 
The lowest enrolling sites (1,9,12.15,16) were combined into one category; the number of Mi's at 
each site (̂ 10) was not sufficient to support the validity ofthe model fit when included separately. 
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• Troponin values were significantly higher for MI than Non-MI 

patients at each clinical trial site (p<0.0001), as shown in the 

following figure. (Note: Sites 3 and 5 were assigned site 

numbers but did not participate in the trial. Site 15 not 

included [total n=4, zero Mi's]). 

Access Till By D my no sis By Site 
(Box = 251fi, SOfli, 75tli Percentile^ (Wliis(<ers= 51i\ 951li PerceiibTe^ 

5.0 

4.8 

4,6 

4.4-

4.2 

4.0 

3.8-

3.6-

3.4-

3.2-

3.0 

g. 2.8 

* 2.4 

"= 2.2 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4' 

0.2-

0.0 1 
1 

Dia^^iosis ~ 

T T 

T r 
JL 

tic si 
1 1 

) 1 2 

1 

I 
1 

3 4 
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1 I 
5 6 

Ml 
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r 
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8 

-
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. . 
- Hoivivi 
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i i 
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1 

» 11 
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i : 

' # I 
1 1 

> 13 1' 

r 

J 

X L 
1 1 

i 15 16 

Site 

9.10.4.9.4. Results by Sex 

• Significant diagnostic efficacy was observed for both males 

(p<0.0001) and females (p<0.0001), as shown in the following 
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table and figure for troponin measurements >8 hours after 

symptom onset. 

• Males and females were not significantly different (p = 0.76). 

Sex 

Female 

Male 

Total 

Nroiii 

589 

683 

1272 

N„ 
52 

107 

159 

N|*on*i 

537 

576 

1113 

AUC(95'MiCI) 

0.98(053-0.98) 

0.96 (PJ94-0.98) 

0.96 (PJ94-0.98) 

p-value 

p<OJ0001 

p<OJ0001 

Females vs Males 

p=0.76 

0.2 0.3 

1- Spedficity 
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9.10.4.9.5. Results by Age 

• Significant diagnostic efficacy was observed for both younger 

(p<0.0001) and older (p<0.0001) pafients, as shown in the 

following table and figure for troponin measurements >8 hours 

after symptom onset. 

• Younger and older patients were not significantly different (p = 

0.90). 

jflige 

Age <65 years 

Age £65 years 

Total 

Njoiii 

914 

358 

1272 

" r i 

96 

63 

159 

^Mon*! 

818 

295 

1113 

AUC (85'Mi Cl) 

0.96(053-0.98) 

0.96 COJ84 - 0.98) 

0.96 C0J94-0.98) 

p-value 

p<0D0O1 

P<OJOOOI 

Younger vs Older 

p=0J90 

• Age<65yea-s 
'AfleG5<-yea's 

0.5 0.6 

1 - Specificity 
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9.10.4.9.6. Diagnostic Sensitivity and Specificity by Time 
After Symptom Onset: Summary and Conclusions 

• The following table summarizes the ROC AUCs for time after 

symptom onset. 

Hours After Symptom Onset 
< 8 Hours 
> 8 Hours 

AUC (95% Cl) 
0.96(0.95-0.97) 
0.96(0.94-0.98) 

Significant diagnostic efficacy was observed at all clinical trial 

sites, for males and females, and for younger (<65 years) and 

older (>65 years) pafients. No significant differences were 

seen between sites, sexes, or age groups. 

Diagnostic sensitivity and specificity of the AccuTnl assay are 

summarized in the following table. Results show improved 

sensifivity over time as expected based upon troponin kinetics: 

literature reports have shown that cardiac troponin begins to 

rise 3-4 hours after the onset of myocardial injury, peaks at 10-

24 hours, and remains increased for up to 4-7 days. The 

American College of Emergency Physicians (ACEP) 

recommends serial troponin measurements and suggests that a 

single negative troponin measured >8 hours after symptom 

onset may be used to rule out MI in the ED. However, patient 

estimates of symptom timing may not be reliable, prompting 

serial sampling recommendations at admission and 6-9 hours 

later. 

0.02 ng/mL (URL): Sensitivity was high but specificity was 

near 80%. 

0.03 ng/mL (cutoff derived in the Feasibility Trial): Sensitivitv 

was 94% >8 hours after symptom onset, and specificity 

approached 90%). 
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Cutoff 

0.02 ng/mL 

0.03 ng/mL 

Hours After 
Symptom Onset 

< 8 Hours 
> 8 Hours 
<8 Hours 
> 8 Hours 

Sensitivity (95% Cl) 

96% (94-99) 
97% (94-99) 
92% (87-96) 
94% (91-98) 

Specificity (95% Cl) 

83% (81-86 
82% (79-84) 
89% (87-91) 
87% (85-89) 

The Feasibility Trial ROC curve analysis determined that a 

cutoff of 0.03 ng/mL (95% CI 0.01 - 0.04) yielded 95% 

sensitivity. This cutoff was validated by this larger multicenter 

Pivotal Trial: A cutoff of 0.03 ng/mL yielded 94% (91-98%) 

sensitivity. This 0.03 ng/mL cutoff is within the 95%) 

Confidence Interval of results from the Feasibility Trial. 

AccuTnl Cutoffs Yielding 95% Sensitivity 
Feasibility Trial 

(Proposed 95% Cl range to be 
validated in Pivotal Trial) 
0.03 (0.01-0.04) ng/mL 

Pivotal Trial 

0.03 ng/mL 

• Therefore, the Pivotal Trial results are in agreement with the 

Feasibility Trial results, and both trials have demonstrated 

significant diagnostic efficacy for the AccuTnl assay. 

» The AccuTnl assay is intended for use as an aid in the 

diagnosis of myocardial infarction. A cutoff of 0.03 ng/mL is 

recommended. 

o The AccuTnl assay is not intended to be used in isolation; 

results should be interpreted in conjunction with other 

diagnostic tests and clinical information. When serial samples 

are obtained and the marker is considered in the clinical 

context of each patient, acute events such as MI may be 

distinguished from other conditions causing myocardial injury 

(Universal Definifion of MI: Thygesen K. Circulation 

2007;116:2634-53). 
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9.10.4.10. Diagnostic Sensitivity and Specificity by Time After 
Admission 

Diagnostic sensitivity and specificity were also assessed by "Time 

After Admission" (compared to "Time After Symptom Onset" in the 

previous sections). 

The following cutoffs were evaluated: 

o The 99th percenfile Upper Reference Limit (URL): 0.02 

ng/mL 

o The cutoff derived from ROC curve analysis of the 

Feasibility Trial results: 0.03 ng/mL (95% CI range 0.01 to 0.04 

ng/mL) (Sensifivity 95.5% [84.5 - 99.4]) 

o Mild to moderate elevations of troponin: Cutoffs from 0.02 

to 0.50 ng/mL 

Sensitivity and specificity results for these cutoffs are shown in the 

tables on the following pages. Receiver Operating Characteristic (ROC) 

curves and Areas Under the Curve (AUC) are also presented. 

The recent ESC/ACC/AHA/WHF guidelines for the diagnosis of 

patients with myocardial infarction recommend a baseline sample upon 

ED arrival and a second sample 6-9 hours after presentation. MI may be 

ruled out in patients with negative serial marker results through the 6-9-

hour period after presentation (Thygesen K. Circulation 2007; 116:2634-

53), (Thygesen K. Eur Heart J 2010;31:2197-2204). 

Literature reports have questioned the requirement for a 6-hour 

interval between first and second draws, and some have recommended 

troponin measurements at 3 hours after admission in order to allow for 

an earlier diagnosis of MI (MacRae AR. Clin Chem 2006;52:812-818). 
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• Based on these guideline and literature recommendations, results are 

shown for the following time intervals: 

o Admission (Baseline, Time 0) 

o 1 to 3 Hours 

o 3 to 6 Hours 

o 6 to 9 Hours 
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9.10.4.10.1. Results at Baseline, 1-3 Hours, 3-6 Hours, 6-9 
Hours After Admission 

• Receiver Operating Characteristic (ROC) curves and Areas 

Under the Curve (AUC) are presented below for the Admission 

(Baseline) draw, and for serial time intervals after admission. 

• Study results show the AccuTnl assay to have significant 

diagnostic efficacy at all time intervals. 
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Sensitivity and specificity results are shown in the following 

tables for cutoffs between 0.02 and 0.50 ng/mL. (Note: 

Sample size decreases over time as patients are diagnosed, 

treated and/or discharged.) 

Baseline 

Tnl 
cutoff (>) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.08 

Sensitivity 

% 
92.1 
87.4 
77.1 
65.6 
59.7 

n/N 
233/253 
221/253 
195/253 
166/253 
151/253 

B5% Cl 
88.8-95.4 
B3.3-91.4 
71.9-82.3 
59.8-71.5 
53.B-65.7 

Specificity 

% 
B4.3 
89.3 
93.9 
95.6 
97.0 

n/N 
1412/1675 
1495/1675 
1572/1B75 
1602/1675 
1625/1675 

95% Cl 
82.6-86.0 
87.B-90.7 
92.7-95.0 
94.7-98.6 
96.2-97.6 

, ' 
0.10 
0.20 
0.30 
0.40 
0.50 

44.7 
30,8 
24.1 
20.2 
17.8 

113/253 
78/253 
61/253 
51/253 
45/253 

38.5-50.B 
25.1-36.5 
18.8-29.4 
15.2-25.1 
13.1-22.5 

98.6 
99.4 
99.6 
99.6 
99.B 

1651/1675 
1665/1675 
1669/1675 
1669/1675 
1669/1676 

9B.0-99.1 
99.0-99.8 
99.4-99.9 
99.4-99.9 
99.4 - 99.9 

1-3 Hours 

Tnl 
cutoff i>) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
98.4 
96.0 
89.5 
G0.6 
74,2 

n/N 
122/124 
119/124 
111/124 
100/124 
92/124 

95% Cl 
96.2-100.0 
92.5-99,4 
84.1-94.9 
73.7-87.6 
66.5-81.9 

Specificity 

% 
85.5 
89.4 
93.5 
95.8 
97,0 

n/N 
837/1014 
907/1014 
948/1014 
971/1014 
984/1014 

95% Cl 
83.3-G7.7 
87,6-91.3 
92.0-95.0 
94.5-97.0 
96.0-98,1 

0.10 
0.20 
0.30 
0.40 
0.50 

54.0 
42.7 
33.1 
28.2 
25.0 

67/124 
53/124 
41/124 
35/124 
31/124 

45.3-62.B 
34.0-51.4 
24.8-41.3 
20.3-36.1 
17.4-32.6 

98.8 
99.4 
99.5 
99.6 
99,7 

1002/1014 
1008/1014 
1009/1014 
1010/1014 
1011/1014 

98.2-99.5 
98.9-99.9 
99,1-99,9 
99.2-100.0 
99.4- 100.0 
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3-^ Hours 

Tnl 
cutoff ^ ) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
9B.1 
94.9 
87.3 
79.0 
72.0 

n/N 
154/157 
149/157 
137/157 
124/157 
113/157 

95% Ci 
95.9-100.0 
91.5-98.3 
B2.0-92.5 
72.6-85.4 
64.9-79.0 

Specificity 

% 
B1.0 
66.7 
93.0 
95.0 
96.4 

n/N 
762/941 
BIBi/941 
875/941 
694/941 
907/941 

95% Cl 
78.5 - 83.5 
84.5-B8.9 
91.4-94.6 
93.6 - 96,4 
95.2-97.6 

0.10 
0.20 
0.30 
0.40 
0.50 

54.6 
41.4 
32.5 
29.3 
27.4 

86/157 
65/157 
51/157 
46/157 
43/157 

47.0-62.6 
33.7-49.1 
25.2-39,8 
22.2-36.4 
20.4-34.4 

98.3 
99.3 
99.6 
99.6 
99.6 

925/941 
934/941 
937/941 
937/941 
937/941 

97.5-99.1 
98.7 - 99.8 
99.2-100.0 
99.2-100.0 
99.2-100.0 

1 

6-9 Hours 

Tnl 
cutoff^) 

ng/mL 
0.02 
0.03 
0.04 
0.05 
0.06 

Sensitivity 

% 
93.0 
90.7 
90.7 
86.0 
79.1 

n/N 
40/43 
39/43 
39/43 
37/43 
34/43 

95% Ci 
85.4-100.0 
82.0-99.4 
82.0-99.4 
75.7-96,4 
66.9-91.2 

Specificity 

% 
76.4 
67.0 
93.1 
94.7 
95.9 

n/N 
188/246 
214/246 
229/246 
233/246 
236/246 

95% Cl 
71.1-81.7 
82.8-91.2 
89.9-96.3 
91.9-97.5 
93.5-98.4 

0.10 
0.20 
0.30 
0.40 
0.50 

74.4 
53.5 
44.2 
41,9 
34.9 

32/43 
23/43 
19/43 
18/43 
15/43 

61.4-87.5 
38.6-68.4 
29.3-59.0 
27.1-56.6 
20.6-49,1 

98.4 
98.8 
98,6 
99.2 
99.2 

242/246 
243/246 
243/246 
244/246 
244/246 

96.8-100.0 
97,4-100.0 
97.4-100,0 
98.1-100.0 
98.1-100.0 
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9.10.4.10.2. Diagnostic Sensitivity and Specificity by Time 
After Admission: Summary and Conclusions 

• The following table summarizes the ROC AUCs for serial time 

intervals after admission to the hospital. 

ROC AUC 

Hours After Admission 
Baseline 

0.94 
1-3 Hours 

0.97 
3-6 Hours 

0.96 
6-9 Hours 

0.97 

Sensitivity and specificity results are summarized in the table 

on the following page. 

The cutoff determined in the Feasibility Trial (0.03 ng/mL) 

yielded >95% sensitivity for troponin measurements 1-6 hours 

after admission. The URL (0.02 ng/mL) yielded >98% 

sensitivity. 

Results show improved sensitivity over time from baseline to 

1-6 hours as expected based upon troponin kinetics: literature 

reports have shown that cardiac troponin begins to rise 3-4 

hours after the onset of myocardial injury. Sensitivity was 

slightly lower at 6-9 hours after admission, reflecting current 

guidelines for rapid diagnosis/treatment of MI, and the 

subsequent removal of subjects receiving timely reperfusion 

therapy (post-intervention Tnl) from the study population. 

The cutoff determined in the Feasibility Trial (0.03 ng/mL) 

yielded 87-89% specificity. The URL (0.02 ng/mL) yielded 

76% to 86% specificity. 

In clinical practice, even higher specificity is attained from 

detection of a rise and/or fall in marker values as described in 

the Universal Definition of MI. When serial samples are 

obtained and the marker is considered in the clinical context of 

each patient, acute events such as MI may be distinguished 

from other conditions causing myocardial injury. 
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Cutoff 
0.02 ng/mL 

0.03 ng/mL 

Hours After Admission 
Baseline 
1-3 Hours 
3-6 Hours 
6-9 Hours 
Baseline 
1-3 Hours 
3-6 Hours 
6-9 Hours 

Sensitivity 
92% 
98% 
98% 
93% 
87% 
96% 
95% 
91% 

Specificity 
84% 
86% 
81% 
76% 
89% 
89% 
87% 
87% 
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9.10.4.11. Positive Predictive Value (PPV) and Negative Predictive 
Value (NPV) 

CLSI Guideline I/LA21-A2 "Clinical Evaluation of Immunoassays" 

states: 

o "Once particular decision thresholds are identified by the 

ROC analysis, performance characteristics such as positive and 

negative predictive value may be useful." 

o "PV analysis, unlike ROC analysis, is prevalence-

dependent." 

o "ROC describes how well the test discriminates between two 

categories of subjects, while PV describes the probable meaning 

of normal or abnormal results once the cutoff and prevalence are 

defined." 

Therefore, Positive Predictive Values (PPV) and Negative Predictive 

Values (NPV) were calculated, and results are shown in the following 

tables for defined cutoffs of 0.03 ng/mL (ROC cutoff) and 0.02 ng/mL 

(URL). 
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9.10.4.11.1. PPV and NPV Results by Time After Symptom 
Onset 

• PPV and NPV are shown in the following tables for samples 

drawn <8 hours and >8 hours after symptom onset. 

o NPV: Nearly 100% of patients with Tnl <0.03 ng/mL 

were diagnosed with conditions other than myocardial 

infarction (non-MI). 

o PPV: Approximately 50% of patients with Tnl >0.03 

ng/mL were diagnosed with MI. The ROC cutoff 

(0.03) performed substantially better than the URL 

(0.02). 

Results for ROC Cutoff (0.03 ng/mL) 

Time After 
Symptom 

Onset 

< 8 hours 
> 8 hours 

Positive Predictive Value (%) 

PPV (95% Cl) 

58.3(52.3-64.3) 
50.5(44.8-56.2) 

n/N 

151/259 
150/297 

Negative Predictive Value (%) 

NPV (95% Cl) 

98.4(97.6-99.3) 
99.1 (98.5-99.7) 

n/N 

885/899 
966/975 

Results for URL (0.02 ng/mL) 

Time After 
Symptom 

Onset 

< 8 hours 
> 8 hours 

Positive Predictive Value (%) 

PPV (95% Cl) 

48.8(43.3-54.2) 
43.0(37.9-48.1) 

n/N 

159/326 
154/358 

Negative Predictive Value (%} 

NPV (95% Cl) 

99.3(98.7-99.9) 
99.5(99.0-99.9) 

n/N 

826/832 
909/914 
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9.10.4.11.2. PPV and NPV Results by Time After Admission 

• PPV and NPV are presented in the following tables for serial 

time intervals after admission. 

o NPV: Nearly 100% of patients with Tnl <0.03 ng/mL 

were diagnosed with conditions other than myocardial 

infarction (non-MI). 

o PPV: Approximately 55% of patients with Tnl >0.03 

ng/mL were diagnosed with MI. The ROC cutoff 

(0.03) performed substantially better than the URL 

(0.02). 

Results for ROC Cutoff (0.03 ng/mL) 

Time After 
Admission 

Baseline 
1-3 hours 
3-6 hours 
6-9 hours 

Positive Predictive Value (%) 

PPV (95% Cl) 
55.1 (50.2-60.0) 
52.7(46.1-59.2) 
54.4(48.5-60.3) 
54.9(43.4-66,5) 

n/N 
221/401 
119/226 
149/274 
39/71 

Negative Predictive Value (%) 

NPV (95% Cl) 
97.9(97.2-98.6) 
99.5(99.0-99.9) 
99.0(98.4-99.7) 
98.2(96.4-99.9) 

n/N 
1495/1527 
907/912 
816/824 
214/218 

Results for URL (0.02 ng/mL) 

Time After 
Admission 

Baseline 
1-3 hours 
3-6 hours 
6-9 hours 

Positive Predictive Value (%) 

PPV (95% Cl) 
47.0(42.6-51.4) 
45.4(39.4-51.3) 
46.2(40.9-51.6) 
40.8(31,1-50.5) 

n/N 
233/496 
122/269 
154/333 
40/98 

Negative Predictive Value (%) 

NPV (95% Cl) 
98.6(98.0-99.2) 
99.8(99.5- 100.0) 
99.6(99.2- 100.0) 
98.4(96.7- 100.0) 

n/N 
1412/1432 
867/869 
762/765 
188/191 

^ ^ 
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9.10.4.11.3. PPV and NPV: Summary and Conclusions 

• NPV (probability of non-MI diagnosis in patients with non-

elevated Tnl) approached 100% in this study. 

• PPV (probability of MI diagnosis in patients with elevated Tnl) 

is directly proportional to the incidence of disease in the 

intended use population. 

• The overall MI incidence of \ 3 % in this study is consistent 

with literature and public health findings, and indicates that the 

study population is representative of the intended use 

population. Reports in the literature have shown that non-

representative study populations with high MI incidence (35-

50%) may overestimate apparent diagnostic accuracy, 

particularly PPVs (up to 80-90%) (Jaffe AS. Clin Chem. 

2010;56:342-344) (Reichlin T. N Engl J Med. 2009;361:858-

867) (Keller T. N Engl J Med. 2009;361:868-877). 

• The current study produced PPVs of approximately 50-55% 

despite the expected low incidence of MI observed in the ED 

(13%). These same results were obtained with the Siemens 

ADVIA Centaur Tnl-Ultra assay as shown in the "Method 

Comparison To Predicate" section of this submission. These 

PPVs are representative of troponin itself and the use of low 

cutoffs, emphasizing the importance of serial samples when 

low cutoffs are used. Nevertheless, even a single elevated 

troponin value increases the "risk" of MI from 13% to -50-

55%, providing important information to the clinician. 

» As CLSI Guideline I/LA21-A2 "Clinical Evaluation of 

Immunoassays" states, "PV analysis, unlike ROC analysis, is 

prevalence-dependent." Therefore, variations in region-to-

region and facility-to-facility MI incidence make PPV 

logistically difficult to interpret and implement for uniform use 
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in patient management. Shifting prevalence over time also 

affects PV as Mi's are treated and removed from the diagnostic 

populafion. 

In clinical practice, the use of a defined cutoff from ROC 

analysis (95% sensitivity, unaffected by prevalence), detection 

of a rise and/or fall in serial marker values as specified by the 

Universal Definition of MI, and interpretation of test results in 

the clinical context of each patient, allow acute events such as 

MI to be distinguished from other conditions causing 

myocardial injury. 
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9.10.4.12. Non-MI Patients with Elevated Tnl Values (Myocardial 
Damage) 

Extensive demographic data, cardiovascular risk factors, pre-existing 

conditions, comorbidities, medications, concomitant complications 

during hospitalization, and diagnoses were obtained for all subjects 

enrolled in the study in order to fiilly describe and characterize the study 

population. 

The detailed medical histories obtained in this trial allowed for a 

complete analysis of Non-MI patients with elevated Tnl values, in order 

to ascertain potential causes of myocardial injury. 

9.10.4.12.1. Results 

• Of the 1,676 Non-MI pafients, 217(13%)) had at least one Tnl 

value greater than or equal to the cutoff (0.03 ng/mL) on one or 

more ofthe serial draws. 

• Of these 217 patients, 98.6% (214/217) were found to have 

cardiac conditions such as angina, atrial fibrillation, 

cardiomyopathy, carditis, heart failure, severe coronary artery 

disease, tachycardia; or non-cardiac conditions such as renal 

failure, pulmonary embolism, or diabetes that may result in 

myocardial damage, as shown in the following table. 
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Reasonsfor Elevded Troponin Values in Hcn-MI PdUerts 

Stable angina 

Unstable angina 

Atrial fibrillation/flutter 

COPD or Asthma 

Cancer 

Cardiomyopathy 

Cardlotoxic Drugs 

Carditis 

Chronic Kidney Disease cr Renal Failure 

Cirrhosis 

Coronary Artery Disease (CAD) 

Deep Vein Thrombosis 

Diabetes Melius 

Dyslipidemla or HyperchoJesterolemia 

Heart Failure 

Hypertension (HTN) 

Infection (e.g. HJV, Hepatitis, Sepsis, e t . ) 

Pacemaker / Defibrillator (CD) 

Perpheral Vascular Disease (PVD) or Peripheral Mety Disease (PAD) 

Prior Acute Myocardfal Infarction (AMI) 

Prior Coronary Artery B/pess Graft (CABG) 

Prior Coronary Artffy Stent cr Angioplasty 

Prior Stroke or Cerebral Vascular Accident 

Pidmonary Embolisrn 

Stroke 

Tachycardia 

Other Cardiac Condition 

ntZM (%) 

11(5.1) 

20(9.2) 

34(15.7) 

28(12.9) 

14(6.5) 

9(4.1) 

14(6.5) 

2(0.9) 

73 (33.6) 

2(0.9) 

108 (49.8) 

5(2.3) 

90(41.5) 

128 (59.0) 

111(51.2) 

179 (82.5) 

28(12.9) 

10(4.8) 

19(8.8) 

83(38.2) 

43(19.8) 

65 O0.0) 

31 (14.3) 

10(4.6) 

5(2.3) 

12(5.5) 

21(9.7) 

Note: Total nu mber of subjects and percentages may not add to 100% 
because patients may h£r̂ e more than one condition. 
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9.10.4.12.2. Non-MI Patients with Elevated Tnl Values 
(MyocardialDamage): Summary and 
Conclusions 

• 13% of non-MI patients had at least one Tnl value greater than 

or equal to the cutoff (0.03 ng/mL) on one or more ofthe serial 

draws. 

• 98.6%) of these patients were found to have cardiac conditions 

such as unstable or stable angina, atrial or ventricular 

fibrillation, tachycardia, cardiomyopathy, carditis, acute 

exacerbation of heart failure, hypertensive emergency, severe 

coronary artery disease; or non-cardiac conditions such as renal 

failure, pulmonary embolism, or diabetes that may result in 

myocardial damage. 17% (36/217) ofthe patients underwent 

catheterization, and nearly half (44%, 16/36) of these had one 

or more arteries with >50% occlusion. 17 patients required 

angioplasty, stent placement, coronary artery bypass graft 

surgery (CABG), or other percutaneous coronary intervention 

(PCI) due to advanced arterial stenosis or occlusion. 

o Results are consistent with literature findings that Tnl may be 

elevated in coronary and non-coronary disease in the presence 

of myocardial injury (Agewall et al. Eur Heart J 2011;32:404-

411) (Kelley et al. Clin Chem 2009;55:2098-2122). 

• Study results suggest that an elevated Tnl value in a non-MI 

patient should not be disregarded as unimportant. Troponin is 

specific for myocardial injury and has clinical utility in 

identifying patients with acute and chronic cardiac damage. 

When serial samples are obtained and the marker is considered 

in the clinical context of each patient, acute events such as MI 

may be distinguished from other conditions causing myocardial 

injury (Universal Definition of MI: Thygesen K. Circulation 

2007;116:2634-53). 
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9.10.5.Pivotal Efficacy Trial: Summary and Conclusions 

• A prospective multicenter Pivotal Trial was designed and conducted 

based on the scientific literature and cardiology guidelines, the 

prospective Feasibility Trial, the FDA Document "Points to Consider for 

Troponin pre-IDE and 510(k) submissions" (April 30, 2010), and pre-

IDE discussions with FDA. 

• A total of 1,929 patients with serial samples were evaluated in this 

Pivotal Trial. 

• Significant diagnostic efficacy was demonstrated in both Feasibility 

Trial and Pivotal Trial at all time intervals after ED admission and at all 

time intervals after symptom onset. 

• The Feasibility Trial ROC curve analysis determined that a cutoff of 

0.03 ng/mL (95% CI 0.01 - 0.04) yielded 95% sensitivity. This cutoff 

was validated by the larger multicenter Pivotal Trial: A cutoff of 0.03 

ng/mL yielded 94% (91-98%) sensitivity. This 0.03 ng/mL cutoff is 

within the 95% Confidence Interval of results from the Feasibility Trial. 

AccuTnl Cutoffs Yielding 
Feasibility Trial 

(hvpothesized 95% Cl cutoff range) 
0.03(0.01 -0.04) ng/mL 

95% Sensitivitv 
Pivotal Trial 

0.03 ng/mL 

Therefore, the Pivotal Trial results are in agreement with the Feasibility 

Trial results, and both trials have demonstrated significant diagnostic 

efficacy for the AccuTnl assay. 

The AccuTnl assay is intended for use as an aid in the diagnosis of 

myocardial infarction. A cutoff of 0.03 ng/mL is recommended. 

The AccuTnl assay is not intended to be used in isolation; results 

should be interpreted in conjunction with other diagnostic tests and 

clinical information. When serial samples are obtained and the marker 

is considered in the clinical context of each patient, acute events such as 

MI may be distinguished from other conditions causing myocardial 
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injury (Universal Definition of MI: Thygesen K. Circulation 

2007;116:2634-53). 

The greater diagnostic sensitivity of later generation troponin assays 

with lower cutoffs as recommended by consensus cardiology guidelines 

allows for the opportunity to rapidly initiate effective medical 

management. 
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9.11. Me thod Compar i son to Predica te 

9.11.1. Study Objectives 

• To further demonstrate substantial equivalence of the AccuTnl Assay to 

the predicate device Siemens ADVIA Centaur Tnl-Ultra Assay, the 

following analyses were performed using native patient samples from 

the intended use population with troponin values in the clinically 

relevant range: 

o Regression analysis and correlation coefficient 

o Concordance (% agreement) 

o Diagnostic Sensitivity and Specificity 

o Positive Predictive Value (PPV) and Negative Predictive Value 

(NPV) 

9.11.2. Study Sites / Investigators 

• A total of 14 geographically diverse sites participated. These are the 

same sites that participated in the Pivotal Efficacy Trial. 

9.11.3. Study Design 

9.11.3.1. Subject Inclusion and Exclusion Criteria 

• This study contains samples from the subjects enrolled in the Pivotal 

Efficacy Trial. 

• Only samples with test results for both AccuTnl and Tnl-Ultra 

assays were included. 

9.11.3.2. Sample Size Rationale and Statistical Analysis Methods 

• In the "CLSI Guideline EP9-A2: Method Comparison and Bias 

Estimation Using Patient Samples; Approved Guideline - Second 

Edition", a minimum of 100 specimens is recommended for a 

manufacturer method comparison analysis. More samples improve 

confidence in the statistical estimates. 
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Passing-Bablok regression analysis was performed to determine 

slope and intercept. Pearson's correlation coefficient (r) was calculated 

to assess the strength ofthe relationship between the methods. 

To evaluate the clinical concordance of the two methods, the 

concordant and discordant proportions were calculated to assess 

agreement. 

9.11.3.3. Specimen Testing Methods 

AccuTnl results were determined on the Access 2 Instrument in 

singlet on 3 lots of reagent. 

Tnl-Ultra results were determined on the Siemens ADVIA Centaur 

Instrument in singlet on 4 lots of reagent. 

Testing was performed by four extemal laboratory testing sites (Sites 

#1, 3, 4, 5, listed in the Attachment entitled "Specimen Testing Sites"). 
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9.11.4. Results 

o 

9.11.4.1. Number of Samples 

The number of samples in these analyses against the reference 

method are shown in the following table. All samples were tested with 

both AccuTnl and Tnl-Ultra assays. 

The "Regression Analysis and Correlation Coefficient" 

analysis includes only samples within the reportable range of the 

predicate assay (0.01 to 50 ng/mL). 

The "Concordance (% agreement)" analysis includes all 

samples. 

The "Diagnostic Sensitivity and Specificity" ROC analysis 

and the "Positive Predictive Value (PPV) and Negative 

Predictive Value (NPV)" analysis include one sample per 

subject, drawn >8 hours after symptom onset. 

o 

o 

Ml 
Non-MI 
Total 

Numberof Samples 
611 

3,986 
4,597 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

page 9-85 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



9.11.4.2. Regression Analysis and Correlation Coefficient 

The majority of the samples in this study of the intended use 

population are in the clinically important low end of the assay range: 

99% ofthe samples were <5 ng/mL. 

Results from the regression and correlation analyses comparing the 

AccuTnl and Tnl-Ultra assays are presented in the following table for: 

o Samples within the reportable range of the predicate assay 

(0.01 to 50 ng/mL) 

o Samples within the clinically important low end of the assay 

(0.01 to 5 ng/mL) 

Excellent correlation between methods was observed (r = 0.98). 

These results further demonstrate substantial equivalence of the 

AccuTnl Assay to the predicate device Siemens ADVIA Centaur Tnl-

Ultra Assay. 

Range (ng/mL) 
0.01-50 
0.01-5 

N 
1,717 
1,664 

Slope (95% Cl] 
0.68(0.67-0.69) 
0.70(0.70-0.71) 

Intercept (95% Cl) 
0.00(0.00-0.00) 
0.00(0.00-0.00) 

Correlation 
r=0.98 
r=0.98 
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9.11.4.3. Concordance (% agreement) 

Concordance (percent agreement) with the AccuTnl and Tnl-Ultra 

assays was evaluated, using MI cutoffs of 0.03 and 0.04 ng/mL 

respectively. 

The Tnl-Ultra cutoff of 0.04 ng/mL used in this analysis is the 

predicate manufacturer's claimed package insert cutoff for diagnosis of 

MI based on the ESC/ACC/AHA/WHF consensus cardiology 

guidelines. The insert states: "The overall 99th percentile for the 

ADVIA Centaur Tnl-Ultra assay is 0.04 ng/mL. The potential range of 

results for the 99th percentile is 0.02 to 0.06 ng/mL for the ADVIA 

Centaur family of systems, dependent upon sample type, instrument, and 

reagent lot." 

A total of 4,597 samples are included in this analysis. 

Excellent agreement between methods was observed: 93%) 

(4294/4597). 
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9.11.4.4. Diagnostic Sensitivity and Specificity 

In addition to the concordance analysis shown in the previous 

section, another method to compare clinical performance, ROC curve 

analysis, is shown below for the AccuTnl and Tnl-Ultra assays. 

Diagnostic sensitivity and specificity are presented in a table 

following the ROC curve. 

A total of 1271 subjects (159 MI, 1112 Non-MI) are included in this 

analysis, using one sample per subject, drawn >8 hours after symptom 

onset. 

Significant diagnostic efficacy was observed for both assays: 

o AccuTnl AUC = 0.96 (95% CL 0.94 - 0.98), p<0.0001 

o Tnl-Ultra AUC = 0.96 (95% CL 0.94 - 0.98), p<0.0001 

The AUCs were not statistically different for the two assays (p = 

0.97). 
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• Substantially equivalent sensitivity and specificity results to the 

predicate device were obtained, as shown in the following table. 
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Cutoff 
(ng/mL) 

0,03 

0.04 

Assay 

AccuTnl 
Tnl-Ultra 
AccuTnl 
Tnl-Ultra 

Sensitivity 
% 

94,3 
95.0 
88.1 
88.7 

n/N 
150/159 
151/159 
140/159 
141/159 

95% a 
90.7-97.9 
91,6-98.4 
83,0-93.1 
83.8-93.6 

Specificity 
% 

86.8 
86.3 
92.7 
90.4 

n/N 
966/1113 
960/1112 
1032/1113 
1005/1112 

95% Cl 
84.8-88.8 
84.3-88.3 
91.2-94.2 
88.6-92.1 

The Tnl-Ultra cutoff of 0.04 ng/mL is the predicate manufacturer's 

claimed package insert cutoff for diagnosis of MI based on the 

ESC/ACC/AHA/WHF consensus cardiology guidelines. The Tnl-Ultra 

package insert states: "The overall 99th percentile for the ADVIA 

Centaur Tnl-Ultra assay is 0.04 ng/mL. The potential range of results 

for the 99th percentile is 0.02 to 0.06 ng/mL for the ADVIA Centaur 

family of systems, dependent upon sample type, instrument, and reagent 

lot." 

For comparison purposes to cleared clinical performance 

characteristics of the predicate device, diagnostic sensitivity and 

specificity for the Tnl-Ultra assay are not provided in the insert for a 

cutoff of 0.04 ng/mL. However, the insert states the Tnl-Ultra 

diagnostic sensitivity is 97.3% (92.4 - 99.4) for a cutoff of 0.78 ng/mL 

using the historical WHO definition of MI. Current study findings show 

similar diagnostic sensitivity using contemporary ESC/ACC/AHA/WHF 

consensus guidelines that recommend lower cutoffs and use the updated 

universal definition of MI. 

These results fiirther demonstrate substantial equivalence of the 

AccuTnl Assay to the predicate device Siemens ADVIA Centaur Tnl-

Ultra Assay, and support the intended use as an aid in the diagnosis of 

myocardial infarction using contemporary ESC/ACC/AHA/WHF 

consensus guidelines. 
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9.11.4.5. Positive Predictive Value (PPV) and Negative Predictive 
Value (NPV) 

Positive Predictive Value (PPV) and Negative Predictive Value 

(NPV) are shown in the table on the following page for the AccuTnl and 

Tnl-Ultra assays. 

A total of 1271 subjects (159 MI, 1112 Non-MI) are included in this 

analysis, using one sample per subject, drawn >8 hours after symptom 

onset. 

Substantially equivalent results to the predicate device were obtained 

using contemporary ESC/ACC/AHA/WHF consensus guidelines 

recorrmiending lower cutoffs and the Universal Definition of MI. 

o NPVs (probability of non-MI diagnosis in patients with non-

elevated Tnl) approached 100%. 

o PPVs (probability of MI in patients with elevated Tnl) of 

approximately 50-60% are observed despite the expected low 

incidence of MI observed in the ED (13%). These PPVs are 

representative of troponin itself and the use of low cutoffs. 

Nevertheless, an elevated Tnl result increases the "risk" of MI 

from 13% to -50-60%, providing important information to the 

clinician. 

Values in the table do not reflect serial blood draws as would be 

obtained in clinical practice. Detection of a rise and/or fall in serial 

marker values as specified by the Universal Definition of MI, and 

interpretation of test results in the clinical context of each patient, allow 

acute events such as MI to be distinguished from other conditions 

causing myocardial injury. 

These results further demonstrate substantial equivalence of the 

AccuTnl Assay to the predicate device Siemens ADVIA Centaur Tnl-

Ultra Assay. 
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Cutoff 
(ng»litiL) 

0.03 

0.04 

A!.say 

AccuTnl 

Tnl-Ultra 
AccuTnl 

Tnl-Ultra 

Pcsitive Predictive Value (%) 

PPV(95%CI) 

50.5 (44.8 - 56.2) 

49.8 (44.2 - 55.5) 
63.3 (57.0 - 69.7) 

56.9(50.7-63.0) 

. u/'N • , 

150/297 

151/303 
140/221 

141/248 

Negative Predictive Value (%) 

NPV (95% CI) 

99.1(98.5-99.7) 

99.2 (98.6 - 99.7) 
98.2 (97.4 - 99.0) 

98.2 (97.4 - 99.0) 

u/N, 
966/975 

960/968 
1032/1051 

1005/1023 
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9.11.5. Method Comparison to Predicate: Summary and Conclusions 

To fijrther demonstrate substantial equivalence of the AccuTnl Assay to the 

predicate device Siemens ADVIA Centaur Tnl-Ultra Assay, the following 

analyses were performed: Regression/Correlation, Concordance, 

Sensitivity/Specificity, and PPV/NPV. 

Regression, correlation: 

observed (r=0.98). 

Excellent correlation between methods was 

Ranqe (nq/mL) 
0.01-50 
0.01-5 

N 
1.717 
1,664 

Slope (95% Cl) 
0.68(0.67-0.69) 
0.70(0,70-0,71) 

Intercept (95% Cl) 
0.00(0.00-0.00) 
0.00(0,00-0.00) 

Correlation 
r=0.98 
r=0.98 

Concordance (% agreement): The AccuTnl assay provides high concordant 

rates with the predicate Tnl-Ultra assay, using MI cutoffs of 0.03 and 0.04 

ng/mL respectively. A total of 4,597 samples were included in this analysis. 

Excellent agreement between methods was observed: 93% (4294/4597). 

Diagnostic Sensitivity and Specificity: Significant diagnostic efficacy was 

observed with ROC curve analyses for both assays (AccuTnl AUC=0.96; 

Tnl-Ultra AUC=0.96). The AUCs were not statistically different (p = 0.97). 

Substantially equivalent sensitivity and specificity results to the predicate 

device were obtained, as shown in the following table. 

Cutoff 
(ng/mL) 

0.03 

0.04 

Assay 

AccuTnl 
Tnl-Ultra 
AccuTnl 
Tnl-Ultra 

Sensitivity 
% 

94.3 
95.0 
88,1 
88,7 

n/N 
150/159 
151/159 
140/159 
141/159 

95% Cl 
90,7-97.9 
91.6-98,4 
83,0-93.1 
83,8-93,6 

Specificity 
% 

86,8 
86.3 
92.7 
90,4 

n /N 
966/1113 
960/1112 
1032/1113 
1005/1112 

95% Cl 
84.8-88.8 
84.3-88.3 
91,2-94.2 
88.6-92.1 

Positive Predictive Value (PPV) and Negative Predictive Value (NPV): 

Substantially equivalent results to the predicate device were obtained using 

contemporary ESC/ACC/AHA/WHF consensus guidelines recommending 

lower cutoffs and the Universal Definition of MI. 
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Cutoff 
(ng^rnLr) 

0.03 

0.04 

• As.say 

AccuTnl 

Tnl-Ultra 
AccuTnl 

Tnl-Ultra 

Poisitive Predictive Value X%) 

PPV (95% CI) 

50.5 (44.8 - 56.2) 

49.8 (44.2 - 55.5) 
63.3 (57.0 - 69.7) 

56.9 (50.7 - 63.0) 

u/N 
150/297 

151/303 
140/221 

141/248 

Negative Predictive Value (%) 

NPV (95% CI) 
99.1(98.5-99.7) 

99.2 (98.6 - 99.7) 
98.2 (97.4 - 99.0) 

98.2(97.4-99.0) 

. u / N 
966/975 

960/968 
1032/1051 

1005/1023 

Conclusions: To compare the AccuTnl Assay to the predicate device 

Siemens ADVIA Centaur Tnl-Ultra Assay, the following analyses were 

performed using native patient samples from the intended use population with 

troponin values in the clinically relevant range: Regression/Correlation, 

Concordance, Sensitivity/Specificity, and PPV/NPV. Study results 

demonstrated substantial equivalence of the AccuTnl assay to the predicate 

device Siemens ADVIA Centaur Tnl-Ultra assay. Results support the 

intended use, and demonstrate that the AccuTnl assay may be used as an aid 

in the diagnosis of myocardial infarction. 
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9.12. S A M P L E M A T R I X C O M P A R I S O N (Li th ium H e p a r i n P lasma, 
S e r u m ) 

9.12.1. Study Objectives 

• To compare lithium heparin plasma and serum using native patient 

samples from the intended use population with troponin values in the 

clinically relevant range 

9.12.2. Study Sites / Investigators 

• A total of 14 geographically diverse sites participated. These are the 

same sites that participated in the Pivotal Efficacy Trial. 

9.12.3. Study Design 

9.12.3.1. Subject Inclusion and Exclusion Criteria 

• This study contains samples from the subjects enrolled in the Pivotal 

Efficacy Trial. 

• Lithium heparin plasma and serum matched sample sets were 

collected at each blood draw from each patient. 

• Matched sample sets were included in this Matrix Comparison study. 

One set of matched samples from each subject was used. Samples 

below the limit of detection or above the reportable range were not 

included in the analysis. 

• Matched sample sets were randomly selected, based on Tnl level, 

ftom among the entire pivotal trial cohort in order to span the range of 

Tnl levels observed in the pivotal trial. 

9.12.3.2. Sample Size Rationale and Statistical Analysis Methods 

• In the "CLSI Guideline EP9-A2: Method Comparison and Bias 

Estimation Using Patient Samples; Approved Guideline - Second 

Edition", a minimum of 100 specimens is recommended for a 

manufacturer method comparison analysis. Matrix comparison studies 

commonly include up to 50 matched sample sets; however, more 

samples improve confidence in the statistical estimates. 
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Passing-Bablok regression analysis was performed to determine 

slope and intercept. Pearson's correlation coefficient (r) was calculated 

to assess the strength ofthe relationship between sample types. 

9.12.3.3. Specimen Testing Methods 

Lithium heparin plasma and serum results were determined on the 

Access 2 Instrument in singlet, using 3 lots of reagent. 

Matched sample sets were tested on the same day within the same 

run. 

Testing was performed by three extemal laboratory sites (Sites #1,3, 

and 4, listed in the Attachment entitled "Specimen Testing Sites"). 
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9.12.4. Results 

9.12.4.1. Number of Samples 

A total of 107 matched samples were included in this analysis. One 

set of matched samples from any specific subject was used, so the 

number of subjects (n=107) and samples were the same. 

9.12.4.2. Regression Analysis and Correlation Coefficient 

Results from the regression and correlation analyses comparing 

lithium heparin plasma and serum are presented in the following table 

for: 

o Samples from 0.01 to 20 ng/mL 

o Samples within the clinically important low end of the assay 

(0.01 to 5 ng/mL) 

Excellent agreement between sample types was observed. 

Ranqe (nq/mL) 
0,01-20 
0.01-5 

N 
107 
104 

Slope (95% Cl) 
1.00(0.98-1.00) 
1.00(1.00-1,00) 

Intercept (95% Cl) 
0.00(0.00-0.00) 
0,00(0,00-0.00) 

Correlation 
r= 1.00 
r= 1,00 

• These results are similar to those reported in the Analytical 

Performance section of this submission (Matrix Comparison Study). 

9.12.5. Sample Matrix Comparison: Summary and Conclusions 

• Results from the regression and correlation analyses comparing lithium 

heparin plasma and serum showed excellent agreement between sample 

types in the intended use population. 

• Results support the intended use, and demonstrate that the AccuTnl 

assay may be used for the quantitative determination of cardiac Tnl 

levels in human serum and plasma to aid in the diagnosis of myocardial 

infarction. 
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CLSI Guideline C28-A3c: Defining, Establishing and Verifying Reference Intervals in 
the Clinical Laboratory; Approved Guideline - Third Edition 

CLSI Guideline EP5-A2: Evaluation of Precision Performance of Quantitative 
Measurement Methods; Approved Guideline - Second Addition 

CLSI Guideline EP9-A2: Method Comparison and Bias Estimation Using Patient 
Samples; Approved Guideline - Second Edition 

CLSI Guideline EP14-A2: Evaluation of Matrix Effects; Approved Guideline - Second 
Addition 

CLSI Guideline EP24-A2: Assessment of the Clinical Accuracy of Laboratory Tests 
Using Receiver Operating Characteristic Curves: Draft Guideline - Second Edition 

CLSI Guideline I/LA21-A2: Clinical Evaluation of Immunoassavs; Approved Guideline 
- Second Edition 

Beckman Coulter, Inc. 5 IO(k) Notification page 9-98 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



9.14. Attachment II: Investigational Sites (Subject Enrollment) 

REFERENCE INTERVAL TRIAL 
Site 

A 

b 

c 

b 

h 

h 

(̂  

Database 
Site ID 

Sd 

ar 

be 

It 

pn 

ch 

rr 

Principal Investigator, Site 
Kurtis K. bray, vnu 
Clinical Research Deparlrrient 
Beckman Coulter. Inc. 
2470 Faraday Avenue 
Carlsbad. CA 92010 
760-438-6570 krbray@beckman.com 
William L Roberts. MD. PhD 
IVIedical Director, Automated Core Laboratory 
ARUP Laboratories 
500 Cliipeta Way 
Salt l^ke City. UT 84108 
800-242-2787 william.roberts@aruplab.com 
Mr. Sixto F. Pacheco 
President and CEO 
BioCollections Woridwide, Inc. 
7180 N.E. 2nd Avenue 
Miami, FL 33138 
305-792-2090 sixto.pacheco@biocollections.com 
Denise L Geiger, PhD, MT (ASCP), DLM (ASCP) 
Director of Laboratories, Clinical Chemist 
John T. Matlier Memorial Hospital 
75 North Country Road 
PortJeflferson, NY 11777 
631 -473-1320 ext 4137 dgeiger@matherhospital.org 
Alice C. Shapiro, PhD, RD, LN 
Ciinical Principal Investigator 
Park Nicollet Institute 
3800 Park Nicollet Blvd. 
Minneapolis, MN 55416 
952-993-1704 alice.shapiro@ParkNicollet.eom 
Cheryl Hodges-Savola, PhD 
Clinical Research Deparlrrient 
Beckman Coulter, Inc. 
lOOOLakeHazellineDrive 
Chaska. MN 55318 
952-368-7851 cahodgessavola@beckman.com 
Karen E. Kam, MD. CPI 
Certified Physician Investigator 
Ridgeview Research 
Ridgeview Chaska Medical Plaza 
3000 Hunderimark Road 
Chaska. MN 55318 
952-556-2686 karen.kam@ridgeviewmedical.org 
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FEASIB LITY EFFICACY TRIAL 
Site # Principal Investigator, Site 

1 JinHoHan.MD. MSc 
Department of Emergency Medicine 
Vanderbilt University Medical Center 
703 Oxford House 
.13.13..21.st.Ave..S.o.uth 
Nashville, TN 37232 
615-936-0093 
iin.h.han@vanderbilt.edu 
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PIVOTA 
Site# 

1 

2 

4 

6 

7 

8 

9 

L EFFICACY TRIAL 
Priiici|>iil Investigator, Site 
Jon W. Schrock, MD. FACEP, FAHA 
Director Clinical Decision Unit. Department of Emergency Medicine 
Case Western Reserve School of Medicine 
Metro Health Medical Center 
2500 MetroHealth Drive. BG 372 
Cleveland, OH 44109 
216-778-5747 or 3444 jschrock@metrohea tth .org 
Alan H.B. Wli, PhD, DABCC, FACB 
Professor, Laboratory Medicine 
Chief, Clinical Chemistry Laboratory 
University of California, San Francisco 
San Francisco General Hospital and Trauma Center 
1001 Potrero Ave, Room 2M27 
San Francisco, CA 94110 
415-206-3540 wualan@lab med2 .ucsf .edu 
Deborah B. Diercks, MD, MSc 
Professor. Department of Emergency Medicine 
UC Davis Health System 
2315 Stockton Blvd 
Sacramento, CA 95817 
916-734-4052 dbd iercks@ucdavis .edu 
AlanB. Storrow, MD 
Associate Professor, Department of Emergency Medicine 
Vanderbilt University Medical Center 
703 Oxford House 
1313 21 St Ave South 
Nashville. TN 37232 
615-936-5934 or 8379 or 4490 ala n .b .storrow@vanderbilt .edu 
Richard M. Nowak, MD, MBA 
Department of Emergency Medicine 
Henry Ford Health System 
2799 West Grand Boulevard 
Detroit, Ml 48202 
313-916-1557 rnowak1@hfhs.org 
ErikB.Kulstad. MD, MS 
Research Director, Departmenrt: of Emergency Medicine 
Advocate Christ Medical Center 
4440 West 95th Street 
Oak Lawn. IL 60453 
708-684-3889 ekulstad@gmail.com kulstad@uic.edu 
Daniel P. Zelinski, MD, PhD 
Assistant Professor, Department of Emergency Medicine 
The Ohio State University Medical Center 
451 OCramblett Hall 
456 W. I 0th Avenue 
Columbus, OH 43210 
614-293-4027 dan iel .ze linsk l@osu mc .edu 
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10 Frank LoVecchio, DO, MPH, FACEP 
Research Director, Department of Emergency Medicine 
Maricopa Medical Center 
2801 East Roosevelt Street 
Phoenix, AZ 85008 
602-999-9729 
frank .lo vecchiQ@bannerhealth .com 

11 Adam J. Singer, MD 
Professor and Vice-Chair for Research 
Department of Emergency Medicine 
State University of Nff̂ v York (SUNY) at Stony Brook 
Health Science Center 
Level-3 Room 061 
Stony Brook, NY 11794-8350 
631-444-7857 adam .singer@stQnybrQQk.edu 

12 Christopher J. Hogan, MD 
Department of Emergency Medicine 
Virginia Commonwealth University (VCU) Medical Center 
Main Hospital, Room G107 
1250 E.Marshall Street 
Richmond, VA 23298-0401 
804-828-6047 
chQgan@mcvh-vcu.edu 

13 Gary F. Headden, MD 
Medical Director, Chest Pain Cenrter 
Division of Emergency Medicine 
Medical University of SoLrth Carolina (MUSC) 
169 Ashley Avenue, MSC 300 
Charleston, SC 29425 
843-792-9705 headdeng@musc.edu 

14 Christian Fromm, MD, FAAEM, FACEP 
Department of Emergency Medicine 
Maimonides Medical Center 
965 48th Street, 2nd Floor 
Brooklyn, NY 11219 
718-283-6391 
cfi'Qm m@ ma i moni desme d .org 

15 Marna R. Greenberg, DO, MPH 
Department of Emergency Medicine 
Lehigh Valley Hospital 
1240 S. Cedar Crest Blvd., Suite 212 
Allentown,PA18103 
610-402-7168 marna.green bergtj Jlvh.com 

16 Trade I. Shea, MD 
Department of Emergency Medicine 
Covenant Medical Center 
1447 North Harrison 
Saginaw, Ml 48602 
402-850-7764 toushea77@hotmail.com 
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9.15. Attachment I I I : Specimen Testing Sites (Laboratories) 

SPECIMEN TESTING SITES (Lal)oratories) 
Sitei? 

1 

2 

3 

4 

5 

Priiici|)<il iiivestiyator, Site 
William L Roberts. MD. PhD 
Medical Director, Automated Core Laboratory 
ARUP Laboratories 
5G0 Ciiipeta Way 
Salt Lake City, UT 84108 
800-242-2787 Ext. 2086 
801-583-2787 Ext. 2086 
William.Robertsigaruplab.com 
Cabrini Delaney 
Manager, Ciinical Trials Division 
Quest Diagnostics / Specialty Laboratories 
27027 Tourney Road 
Valencia, CA 91355 
1-800-944-7271 Ext. 6519 
661-799-6519 
661-799-6063 
CDelaney@specialtylabs.com 
Robert H. Christenson, PhD, DABCC, FACB 
Director, Clinical Chemistry Laboratories 
Professor of Pathology and Medical and Research Technology 
University of Maryland Medical Center 
22 S. Greene Street 
Baltimore, MD 21201 
410-328-8672 
R C h ristens o n^umm. ed u 
Deborah H. Sun, PhD 
Scientific Director of Clinical Pathology 
South Bend Medical Foundation 
530 N. Lafayette Blvd. 
South Bend, IN 46601 
574-234-4176 Ext. 1245 
dsun@sbmf.org 
James C. Ritchie, PhD, DABCC, FACB 
Emory University, Emory University Hospital 
Department of Pathology and Laboratory Medicine 
1364 Clifton Road NE, Room F147B 
Atlanta, GA 30322 
404-712-7178 
iritchiiSemory.edu 
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9.16. Attachment IV; Independent Central Adjudication Panel 
Members 

NDEPENDENT CENTRAL ADJUDICATION PANEL MEMBERS 
Adj # Adjudicator 

A Christopher deFilippi, MD 
University of Maryland School of Medicine 
Division of Cardiology 
22 S. Greene Street, Room S-3B08 
Baltimore. MD 21201-1559 
410-328-7204 
410-908-5858 
cdefilip@medicine.umarvland.edu 

B Gautam V. Ramani, MD 
University of Maryland School of Medicine 
Division of Cardiology 
22 S. Greene Street, Room S-3B08 
Baltimore, MD 21201-1559 
410-328-2613 
GRamani@medicine.umaryland.edu 
Robert P. Giugliano, MD, SM 
Brigham and Women's Hospital, Harvard Medical School 
TIMI Study Group/Cardiovascular Division 
350 Longwood Avenue, 1st Floor 
Boston, MA 02115 
617-278-0145 
RGiugliano@partners.org 

D Christian T. Ruff, MD 
Brigham and Women's Hospital, Harvard Medical School 
TIMI Study Group/Cardiovascular Division 
350 Longwood Avenue, 1st Floor 
Boston. MA 02115 
617-278-0145 
CRuff@part:ners.org 
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9.17. Attachment V: Form FDA 3454 "Certification: Financial Interest 
and Arrangements of Clinical Investigators" 

See signed FORMS FDA 3454 on the following pages. 

• Reference Interval Trial 
• Feasibility Efficacy Trial 
• Pivotal Efficacy Trial 
• Specimen Testing Laboratories 
• Independent Central Adjudication Panel 
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Form FDA 3454: Reference Interval Trial 

rEFANTUEMr or rlCAlTU AMI] »111UM fl-p*.! rj^s 
. irtvit.-tir 'niiAiintiilrrttf '-

CEfttlFICATioN: FiNANCIAU [NTEREiStS AND 
ARRANGEMEMTS OF CLFNiCAt. IHVESttGATORS 

•jo.wcmitnsttr.ifHtCiir 
VAth r<!EpQ(4>(t j ir c«wac«d dmtc^l dLdcs (or ippolfc 4lnl«# Kttidl«» k4le4 t>«<»r {4 af9p*ie<)riftlBJ) submittiKll Tn 
suppsl tfl f l * upoHi^icTi, t, cBttriy la 009 o< i>i« (tatemsrU Iwliw aa spp<«;iiUrl«. (indAritand uiafi ih i i 
cfiit)An)H<!n l l r > . ^ in iE9(r{]llaiiQ9 «tVi 31 C^R pmt H ^ Vnm rcr dte pilipos«9 orihit M«efti trt ^ binic^ 
liT.*HlaB.IOf naimcn lteipoaaeandBi*dBpcn«JT(tM(fo^ CFRSfl i id l ! 

JX) (It As. 1h*;*(Xr*!f isl l»« WJUtning^ t̂m^ns. I M f % WW! I h*/»ftsl «rtjswl rils Ahf rinShdal arnangomert 
With IMA t f t t t l t ty fc^ InvHtumo.'! iHvW names «rf d i i i M iwiUfaUKi befori Of iltaeN fst 6,4 n i tn t i ID 
ihlt lorn) MtiaroCy l)i« V9iu« 91I carp«nsiiiUi>ti 19 9ip invHr^aitorcoiJc! be arec^id lyif cie cutone of ihe 
tHtif»i<ieint4\n J l CFiS S4.i^B;i..lalM.aKiiV^«<^n(l*«ICli1iC6l ifl<MUaetM'rt^iffrd lbddtjiiae 
Sn lh« jponjcif uftplhcr Iho tmHr̂ gBJar had a pnipriatvy lidtUHl iirv » i i jwodiiri Of • JTjiiKcairt eqaV in 
dw (pan«ej as. dcflnnd in 21 CfR S4,i(]t<) iJll net dsdoia JNTJr 9UCt) AitWMlB. I IbrUW «a(tilV ^1410 
B^M Liivsligafarvtai[^ndplertod'slgnlAcintpainnent;C!<o^prfcflf »dgdrvd In21 CFJ) 54.Zlil>. 

fi 

J 
S K Amzhcd Luc (KdrresK lEitnvil 1 l i in 

DL- CteiBor, iTTMirf iMtR S« BSJrIwd fcnaJ-f^ 

Q <;!J A* lihfi apftiaoA who ia iSL«mie!nB a cliidy « »aJdlEa t(M<it«CWd fty 8 ^ ^ ** PSfty oilier Ihart llio 
applxort I coniiy thai baurdoii. rrtamrallan atlainad ti'an IhQ vptmioi or Ciern pa«tic^$wi frVlii^. 
owesti^Bisis, 9is Oded dTiiiml lirinligiriars (iiltacti 1st of names I9 81b ionn) diJ jiiM p«v1}.';J|Mt« In er>/ 
irariciol aiiaijairchl m'Ji I M i^cnscr of a a rn r rd slixy wtwivty the valtn of compen^tjn (a ^Q 
mve^^rtbi fir cb:>diiClirij| ihe tUdlr cbiiU b i AffCtded trf the.oul3»iD j:f Ihe stusy (as ()s(ln«d In ; i 
CFR Si3l.»f); t4d rc propr^taty |r1eî «Sten ttfa plOClud «r eilgrrnisanl equfly brtereit h txe iporsor al 
IhS OSv«!«<E «i[liry (M dti'iitKl ht 21 CFH ^.2(bl!i: m J Wdl ncrl 4la recrpient df ^Briflcant paymorls al 
« » ! ttra rMstefhsd In ;ii cfî iM.2<ij). 

• (JJ As <t«( «v)^^n! w h a n tuhnttung a tlwfjr or KtctflPS JpoftMHStf 6y » firw or partv 011*? ihdn ih« 
apfllciird, I ositii^ lhal I HanaOca wtti d j s iiligprce I9 chWn tn)ip ti>3 l«1cd {finical W^^tXiattet^ 
IjoKjich Vst of naniesl o; imm BIB sponior Ihc lr.toimaba.i rbqu^iii^.u^dor S4.̂  #nd Jl WAS HDC jiotsiki^ M 
dn ED. The macn why ihit infcnnallan caAti nd be ctoiaLnDd U arKachad. 

Oiit>l J Wffs- inr ia.;iii:) Sctiiw UtmeiTr illlni:i) SniliK 

i.AM<iRii<i.i?it«h! """ 
HKlKiintVtUcs'.Iiii. 

0*'»J»Sfli: 

i i r i r s - i n i i •jriru n td i f ' i i i ' r i A^ iuJv •.J>J Ovill :cTJ'Df i j i b r r V t ^ L . 'Vf in jy l u d r ^ "JUT ibi'i 
v tz - .nx i •sf'vizinuwv i ^ - r a r s K i w SVCTKC I basrpct fttpaiic. n^Ld i i f U H TJI' a - ius i t f 

i. iKir«Mrit>-.^r.-».*J* 
Or^l' i le.AtLVSicyj 

FORMfP^ MM ITft^aj 

Reference Interval Trial Enrollment Sites 
Site 
A 
B 
C 
D 
E 
F 
G 

Principal Investigator 
Kurtis R. Bray, PhD 
William L. Roberts. MD. PhD 
Sixto F. Pacheco 
Denise L. Geiqer, PhD, MT (ASCP). DLM 
Alice C. Shapiro, PhD, RD, LN 
Cheryl Hodqes-Savola, PhD 
Karen E. Karn, MD, CPI 

Institution 
Beckman Coulter, Carlsbad, CA 
ARUP Laboratories 
BioCollections Worldwide. Inc. 
John T. Mather Memorial Hospital 
Park Nicollet Institute 
Beckman Coulter, Chaska, MN 
Ridqeview Research 
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Form FDA 3455: Reference Interval Trial 
OEP.̂ !?TMENfr OF HC/.U H Ai^p H1J1,1AM SESVlCE-S 

.-rc^ jind PiOjAdiiiinisltjtton 

DISCLOSURE: FINANCIAL INTERESTS AND 
ARRANGEWENTS OF CUNICAL INVESTIGATORS 

EnpfaUoftOat*. AuiiLSI 31, •iOVA 

TO M iOMPlKTEtt fiy.4l'f>l ICf.^'t 

The following in.fomiatiiin concernfng L)ff-if»v:-i..<.ickvf.i'ia.rj. wl*io participated 

as a clinical investigator in tfte subffliltgrf study ftw'crvna'1nij.•r̂  sl i>ijU:. ii.̂ r.ALWvjit' lnimjni>u.v!riSj Aî îsTn! 

As;:iv Pft>tcv.?l^^jrM>Mi^ _ ^ js submitted in accordance v/ilh 21 CFR part 54. The 

named IrHlivldLr l̂ has partjcipaiod iri finsrcJal arfangerttenls o* holds financial anlerests ihat are 
required to be disclosed as foilc^vs; 

I /vV.:i';,;vii>j)-i> ikf >i;\rrl.vii<>/i' i-<Vi'i-v.i\:ii*>f f 

Q any finaiiciai afnangement enteied inlo between the spqnsof of t*ie covered study and the clinical 
irivestigatof inn/olved in ihe corrduct ofthe oqs;ered s«udy, wheretjjr Uie ualue of ihe compensation 
to Hue dlr^ical investigalor for contlucling Ihe study could be ir^fluenced hy tho c-ulcame of the 
study; 

(xp any significant payments of oiner sort^ made en or after Fel>rtJ3jy 2, 19913, from ihe sponsor of 
the covered study, such ag a grant Jo fund ongioirtg irese-arch, compen-sation in She form cf 
equlpn^ent, retainer far ongoing oansuilation, gr honoraria; 

• any proprietary interest in the product tested in tho covered sJwdy held liy the clinjcflf 
investigator 

Q any significgnt equfiy jnlerest, as defined In 21 CFR 54,2{|>), hefd by the clinical investigator in 
Ihe sponsor ofthe covered stiKly. 

Details of the individual's disclosable linanclaf arrangenients and interesJs aie attached, along wlh a 
descriplioii of steps taken to minimize Ihe potenfat bias of clinical study results by any of the 
diSdtased enrengements or interests. 

KurilsR.J.'Iny.lTTO. I'l i i iC-ipiitStafiCliltirtl Scicillisl 

f iRttto'^VVNiM iri;iN 
IlL'L-kimsn 0.>lillifr. IrK. 

SiGfWTTjne, 

n4/1l'i'jl.ll2 

See following page for details. 
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Details of Disclosable Rnancial Arrangements Between Denise L. Geiger, Ph.D. 
and Beckman Coulter (BCI) During 2009. 

During the year 2009, tn which the multi-site stiidy titled Reference Interval Study for 
Access® Irnmunoassay AccuTnl Assay Protocol*: Tnl'03-09 was conducted, and for 
which Dr. Geiger was a principal inv&sligalor for one of the sites, a prior consulting 
agreement between Dr. Geiger and BC( was in stiil force. This agreement called for Dr, 
Geiger to provide consultation and professional advice of a general nature concerning 
ciinical chemistry and faboratory science. For this service she was paid S170/hour for 
the first five hours of consultation per month and $100/hourfof any hours in excess of 
five per month. 

Under this agreement Dr. Geiger provided professional advice on a wide variety clinical 
laboratory, clinical chemistry, and immunoassay issues unrelated to this study. This 
agreement had no direct or indirect effect on the conduct of Tni-03-09, since Dr. 
Geiger's role in that study was to oversee the enrollment of normal, healthy individuals 
as defined by the inclusion and exclusion criteria provided by the sponsor. 

Steps taken to eliminate any potential bias include; 
1) Consecutive enrollment 
2) Enrollment was govenned by a detailed set of inclusion and exclusion criteria 
previously developed by Ihe sponsor (BCI). 
3) Validity of informaiion included on the case report forms was ensured by monitoring 
against source documents conducted by the sponsor. 
4) The sponsor was the sole final judge cf any subject's suitability for inclusion in the 
study. 

Thus no bias was introduced into the study by these disclosed arrangements. 

Kurtis R. Bray. Ph.D. Principal Staff Clinical Scientist 
Name Title 

Beckman Coulter. Ine 
Firm/Organization 

Signature - " ^ Date'̂  ( 
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Form FDA 3454: Feasibility Efficacy Trial 

tlBPARmBKr OF HEALTM.*HD HUh«N SEFTvCES 

CERTIFICATIOH: FINANCIAL INTERESTS AND 
ARRANGEMENTS OF CLINICAL INVESTIGATORS 

Farm Apprvml: QMS Nss QttMt'Wlf 

tOi!Ec:'MnC.f£li'6rAf-/i.t('A\T 

WJl-1 rfci)isd.1e £ll w i e i s d eUnjeal stuaiea (or speeLflc cilnlcsl t ludlw lisleil be^w [•' HprAnpoate)) 5ubrr*Korii in 
Sj.jjtpGiit oî  1liir> ripplfz^licn, I cenî < ID anc al thi^ sIstemeiiLs. b6\ii'tt HA tlpjjfOpFial€<. I und^rtldrd lti«n IfJS 
.eerliliCfltion fe made In OBrnpliance Sfcttf* 2t C-PP r * t 9^ iirid 1 M f?r IHIH purppaes cF iKs BlfiMmenl, a difiital 
jmcAt^gatDj indudes i^'iespiiu^ aiiid e^Lti, dependant Chid'Sft^ernv^ErllgsTjor as cfeflned in 21 CPHM.Hif}, 

fduic iva<k,'tic<!)\v!k\iiA.' cinMvr. 

{gj .Jl) As isie spOfi&af ori l ie fiiibfiiilted sludiss, P cefllf^ lira! |i hava net enlensd into aryfjngre?*' arrarigemcnr 
vfm th9n;Mcd dinical invesiigalKB^e.-iJn' naifLfis of clrtkial i i ivei^^l iya bskî n̂  Of allaeh i ;^ i^ Thames la 
Ihia rorni} '^tiefEb'/ f he value cf coilip9n;»;ign> ts Ihio invo^g^lnr cpvki bo affacled by Che ouiccnie' dF ihe 
s\udy asdelinsd in21 CWR S4.2i,a). ii\5i>ces\it-/'Siat'£Sf^ listedl dinlcal iiives^aator required to disclose 
l0th8 l^ponscf vA^^tfi^in^Bstiqscisr Kad la prcpiictai>' inlcrest h IhSs pradud or a signincar/l equity in 
Iha S|3easaf an- dalined Si 2:1 CFR 54i.2i:tJ) m net dssciow arv s i *h ntenjite i fi.jril-icr ccujfy that nij 
|!)$i!t;$in^^C5tî a£ar Mils the irea(ueiitdFsiy^^^ S&rla &3. dellned in 21 CFR54.Z\t). 

= 
v U l 

n e u] 

Ji[iH'nllan,.\SIJ>,ril£c 

1 

Q j£] Aa 11^ Sippllcsnl '̂ *Kt i& RLibmlltlng a stud-^ cd- sludies spansared hy a fL-m ar patty cnher &an ihe 
dpplicani, 0 c«3ljry lltat t^aed Ori InflarnnEriion obOLned trom tho cponsor or from psr1Jcî 3iir>g clinical 
irT<(!$1i39fiar$.. thn. Q'slpd dinicsi invesligafgr^ (alls^i t i i l dF n^ieij^ lb ll'jft fHftri) did n&l padiiHijiate In any 
fftandeJ' e.frangerE)Br̂  '«ilh tiie spcns^r of 9 c^x;rcd otudy'At-infcb/ t^ic vaCue cA qampcnstnian fa ihe 
invesligaidr kit î dndudiMigj ttie iXniHit coiild &a Bltecled t ^ Ihe outi>sina or ^tie s^dV' (as tfellned in Zi 
C F H SA-H^yy, had no piuiinatary crrlcfest in ihk pirDdiicl tsr signilicanl ^tujly iriSsiasI :in lifi^ Sparser ol 
lihe' cwered slutiy (as daffnefli 6121 CFfl S*.2(tJ)K gnd >V5S net the rocjiBCTr trf .^igrilicarg paymcnis. &, 
aihcr saris ( s defineii iii 21 CFR 54J2(f|). 

QJ i i ) As llie appliMrt w l» ia sutHnlttlng a sto#/ or iludles sponsored fefy ia firm or party cPier ihen ilhe 
dp|Hi(;ani. I mrijhf diat I have aded wilh d \ ^ uH'igtniii Ed CiSllain fi'din 11:6' lis/ledl iHeii i i iiTi'Saligators 
i|£.t̂ SCh Ksl: or mairiBS.'i or from tn? spnrsor \\ro in|iDnniiiii;n rfiqiirtid under £4.4 and it was, n[>t possiblis to 
dn< so. The f sasun wfif uiis uirornulii^ tiSnAd met be oDla-inEd Is atlschadi. 

Kurtis lilra>-, PhD 
WTL£ 
p^lMtifUPSnH'ClinitW Sc|iaci5i 

Beckman CcrullC:, Inu. 

L1ATU ir:pnW-»»'/ 

PjporMaft* fie^cUarv Ate Slalorrien*! 

hOi iJ I to i ' i ^ i ' iS i l ' l ^ ' i y l - m n ' . n f i ! !.:Jt1 W i l l r i i i n n n n h c r rWJtf nrr<i i>j t t i i ' i t Icr iUs 
c'jl:H.fiJ!l f t i i f c in j i ' . t l !> R^isKl:rl In *>.?*Bfi7 I MU yvf rt:f«»l-^. *'<i11*J«••"•.;; 'iT*> fHi by.i'ntiig. 
nMr^nHSI^ p.i icbh^ iiiiiuL^B d i i j »ein.-B.. . c j iK lh j ETEJ r i a i r j r t f s ; l i z nnvvMiV i'AL aki 
•.'•Jt|^^^ft S*! (Vi'lt'-l-y 4< Wl'csiiiP f r ^ l "? - . ^^ " * SiTJtei i« i«rKmji i i l j i f . i t i i t t i L ^B . . l i n j i -

Fn^^nJ l'>^*^.J^i>t*l*:'*--** 

li?.il^:(.-ivil i iVii.4;r>,^ 

IF0HIWFSA3464 \ tmd \ 
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Form FDA 3454: Pivotal Efficacy Trial 
CEPAnTUEHT OF HEALTH A14D t r W K i SERVtCES 

rnad K!d Dn^ AdaMUnflGfl 

CERTIFICATION: FINANCIAL IMTERESTS ANO 
ARRANQEMENTS OF CLINICAL INVESTIGATORS 

fcntl A n n » < : o n Nn M14MH 

Tii r£<:oMifi£ret>MTAfrucM'T 

V h h l E i p t t t l o a l covered c f r i a l s t u d i n [o r ' tp iK i f i c d in lc i i l «u< lw4 i t t o d fadiiw ( i f tppnofXlaM)] tufcmWed in 
t U F p a t s l 1hi( « f p d ( 9 l i i i i , I dwi i fy l a ontt of the i tabBrnMls b t f c w as gppnjpn^ite; I u r a f i n l i n d thAt th is 
e«f l i f lca l )« i IS iTMi l* In w n p t l ^ n c * w i n i l CFR p * t S4 m d diet f w Bie p u i p o c n c f ( t i l l s t d e m i i r t , a t a n b i l 
iiTd«nigBb>r Ineludat V l»*SIC iM«ara t a s ^ A j w r t d p n l <:tiid o f d ie i rwestga lnr a i deS lwd <121 C F R M . 2 | d ) . 

^ | 1 } A « V H M i m t v a t I t v B i i im i t l cd i t u d i M , I c«<tiiy 1 l » l I t a t t i net efHefed Into any f r i g n d ? ! ^rrangprnvfn 
« ^ Ihe l isMd eUnicsl in -^oMastw) (^neur n i m s i o f clinical irrves&eanfin M a « o r aOact) Dst o f nam«B (o 
IHs bri in) w t w i l r y t l w va lue af o n i p m t a t l e r i M i nv iT f inMig i t iy c ^ 
t l u d / « ) i fcAncd ^ i 1 C F R ' M 2 ( a j i . I afbo ce i t iV t M e M h Gtted clinical l n v H i g « t c r rvQurcd l o ( b K l P M 
lo the i j K i r e o r w l w t t i w Wo r r ^ M l l g M v h i i ) « F n v < n t i r y faltrest in I f ta p i 4 ^ 
i h e spdnt f i r a t def ined in 21 CFR 54.2Cb> did not d i K f o i a .ary auch r f l e i ' t t t t 1 - fb r t tw eeftlfy f t ta l r e 
l i icpif i i N u t i g a l n ' m a Iha (edp lant o f a ^ m c a n t payments o f D<fnr ce r t * « » ^ D n B d In 21 CFR M . l ( l ) . 

1 h^BeAtlKhiilLisI 

Q (2) As ttl* eofMbant Mtw la wNmnng a study <ir sAidJct atntiiiii'ail l i / a nrni or psty oUiet' tlian me 
afpliciivi, I eenify ihst Cued on lntstmall«n o t I i tnM Irqin ihe ipanHf or from pexic^l iKe dhieal 
nviFi i jaiEn. Ihc l i i t td t t r i o i i!itfeati}eta(i [allach liM of rurnM to mis turn) did not paHclpata In ary 
imanctal Bfrangsmcnl «i£i t t « ^Kraqr irf a emefed t t jdy iatweby tlie value of convansftb^ 
k i inel^akf Har condMllng the Mm^ dxild l » aflwiMi by Sw odciime ef the study (ea detUiM in 21 
CFR 54.24s)); had no pnipletwy tnlarest In tN« pr«ciicl cr slpiiScant eqjily Marat l in the tpMser m 
itia r.Qviirad i tudy<a dafiMd in 21 CFR !M2(b)); arri v«aa nol the recipierU ot sigr^Icwil payiccntt el 
Dffnr softs {BS danned In 21 OfR i*.i<f». 

Q (]) As the ap^licaiil «f l« ia CJtmiKng a Study CT StUdMS t|MilHr«4 tf/ a f lm cr paity mtiB- than Hie 
apcAcsrf, I ca i l i ^ that I t m s ^ ± t a wllh due dilijense to oUaki Irom tn» n s M ciliica* krvactiiiaio's 
(attactt let of naineei or fiam the spqntwr Ihe t i f u iiiaiign mqulmil under M.4 and a wee not poHlMe lo 
<b » . Tlie l e e u n vaiiy this MHinatiafl ctxXd not bo oVMinoit is attached. 

M O S 

K u n i j Bray, Fil l? 

t lMlCftUVdZATiON 
B o l B U l l CouhET, Inc. 

tmi " 
Dimb fo f Cliniol RcKvt i 

$XJr4AMJKi: 

^ = : 
i /P9 / ^ 

ir.(^(«un» M M U I [ 4lifKui * t t a v i t f v i l i j {ZMB .sonH rmbce l ^ i / i : Rpw<ii| bwAl filV lib-
i:«lJeaM or tf riCinnil ^ WtTPri is *wtTV" ^ *«•' ' P^ mpctM. h ^ u l i i aae frf rtr«»ai 
u ju incM. . i cnk iu cu i tn i ^lU M o r n . |litt^fn{ M 4 WMiwin^ i.t̂ « rtfuian- t m . n i 
eiwijittr\^ u 4 iTKnviii «w u U m e t r f n b : r a l m End bUi i r tb K tU l f ^ Jt^ t«r<Vlk m n M 
Crtfvy Stitf IfpK'<»'f^'f Mr«n3«^nf iifanutiM l l Ifc i^aDa b IkE i j ^ 

FORMF4UVX4M ( IC imr • I t : . HVe^ i i ' 

$ l t e 

1 

2 

4 

e 
7 
e 
d 
10 
11 

12 

13 

14 

IS 

16 

P i v o t . l l E f f i c i i cv 
P f l n c i p a l I n v e s t i g a t o r 

Jon W . Schroc l i , M D . F A C e P , F A H A 

Alan KB.Wu.PhO, DABCC, FACB 

Deborah B. D ie rcks , M D , MSc 

A lan B. Storrow, MD 

Richard N o w a c l ( , M D , M B A 

Erik B. Ku ls tad , m . M S 

Dania l P. Ze l insk i , M D , i = h D 

Frank LoVecch io , D O , M P H , F A C E P 

A d a m J. S inger , M D 

Chr is topher J . H o g a n , MD 

Gary F. Headden , MD 

Christ ian F r o m m , M O , F A A E M , FACEP 

Marna R. Greenbe rg , D O , M P H 

T r a d e t S h e a , MD 

T r i . l l E i i r o l l i i i e i i t S i tes 
I n s t i t u t i o n 

Case W e s t e r n Reserve Schoo l of Medic ine 

MetroHeal th Medical Center 
Universi ty of Cal i fomia S a n Franc isco 

. San Franc isco General Hospi ta l and T rauma Cen te r 

Universi ty of Cal i fomia Davis Heal th S y s t e m 

Vanderbi l t Univers i ty Medical Center 

Henry Ford Heal th S y s t e m 

Advocate Christ Medical Center 

The Ohio State Universi ty Medical Cenier 
Mar icopa IvIedical Center 

Stony Brook Univers i ty Medical Center 

State Universi ty of New York (SUNY) a l Stony Brook 
Virginia Commonwea l t h Universit jr Medical Center 

Medical Universit j f of Sou th Carol ina 

Maimonides Med ica l Center 

Lehigh Va l ley Hospi ta l 

Covenant Medica l Center 
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Form FDA 3454: Specimen Testing Laboratories 

CEPiVTMEM CF WEjWlTI I w D HtJ».l"« SÎ IWlCMS 
Fi^yl trri Critji AiiTirrstroilcfl 

CERTIFrCATiOK; FINANCIAL mTEFtEST& AND 
ARRANSEMENTS OF CUNICAL INVESTIGATORS 

Fnnn^pr9ve« gm.ifti.Oti'^msc 
E<pl>s$4n Data: Augint.]^l. £111 

TO P io r ^w i f ttvmniwv t c * \ r 

WAWi reepesA to afl cj^vsroci dinicjil U^idit^ (ar sfcdfic dinicni slirdss lit^sii iititrf/ (i> apftopnXe'if suttiSisS m 
iHj(:p3fi flf itilB appiication. I certilV to one of iha slBtBrnents below as gpproprigie, I w.-feraisnir itisH IFJs 
CeitSi^linn is mode In, ccniplianicc wilh 2 t CFR p M 54 HnH ',t\X ftt l l ie pufjlCSe^ Qf th3 fitaleiliienc, a dinitial 
Iftvesliaaior ncmdesiheMMKiw BOS eschdepetKicnteh^icl'ofPittfrni'csiiasipra.'; ifcfincd In 31 CFRS4.2<iJi. 

^iVtlW n.>Vjfc .•Af'.Tr^'.^MiSV rA^.^J-.V^r. 

|5 | [ l l t i^-sl t iesf^nscrof lhe sijtinvCiCdt ^l>;lic$. t rcr t r^ thnt l have net eritiireij Inia atv/<inaj-ii:ial an-anctsiriiEnt 
wiili Site taled cliiiisal if iv»!^£tor& renl.er iiantes oJ cl n'c^l h^^esU^lors t>f>̂ crw <x att^K^ IIE>1 oi names la 
I h ^ f!;rT<) wJicrnby ihc '̂ 'qluB cf cdmpeniS£iciJl lo iha i i K 6 ^ ^ \ a C£d!d L^ aftecl^d by lite Oi^sai i t OJ \fis 
Study asdefinstf in:21 CFR M.Z(aJ. 1 Bl5!> certify thstescli IsteS elhicai irtvnstigBierrcqMircri tn fiscJgsn 
ta ihio sp^nsix'wtte^hej&D r i vcs l i ^ c r had a pfiiprieta.y frtlereal >'ii litis pnaJuet ty a fiiatiiricanl etfiHi' III 
t^8' sponscr ?» (Icfincd n i!;t CRR &4.£(fa) did not dsclsse any such cnlErests. I futthEr ceiuiy that nd' 
llfjed vivSiiligaitir'^^s the iiacip)3ntQrsl3n''nc8n!t pojiYiienls c4 ether fOitK^s cteHiied In ail CFFt^.2{i). 

&i;rirtl l\l«(i«y 

'A'illcuii L. Rol«rt5, .SiD. Pi-J) DvtiiPffeH.Suii.r'liO 

lanietC. KlliSiie. HfcU. UAm.'C. bWCH 

KcCxnH. r:iirijlHSfi:fl.,f^U. D.^JSliC, p.^t'lT' 

Q (;> A$ Ihc aFfCicam w h i a sutiinjllirtg a H^Sf i t iXulTitn, apiblSCred bf a Etin HI p^ti^ oMim lltarl t l l ^ 
Bp(tVCSf\\. I ceitiiy 1h>i!l based on Lri1|)r<n?iJ0O o^tairKd frqm ihq sponnoT qr 6tun {!a^ljI^3ahl^ clhcdl 
Livesligasari, iM± (idti&d diri lc^ a^veaUgstofs faitflc^t li£.1 on nairtaa to (^Is rofrni) did nst peniciPBte In any 
iinsn^iil arrangcincnl w'lh lihic spcnsar of a ccvercd siudy whei£by lh£ valua I^ cOinpfr.iSa'^n to (he 
inveslisator fcr iwiMluclIng Ihe i?iidy couM C« aftectesf by We outeonKf of ihs sMiy (as ^tfi^nri in 31 
Cf R S4.£|a|); had (it> fnti i t i i taty rtleffiSl in Ihlfi piMyiSi <Csl SiS-tiriGant KJuity ifite-'esl ?1 Che UpDHSOf C 
Itie CWensd :&'U(P/ (?S dcfinci^ in J1 Cl-R S42|b|); and was nat ihe rEciptEnI aF sJgrJiicanll paymEUils cf 
dbfi f « i ts i |a jdel lnadi ln21 CFR 54il i f l j . 

P OJ As thfl ^ iHlcart WtlO is submitllug a sH+:ty or studies spcnsgriK) t y ai fitm, M party cUhcr fnan tini> 
applcdnl, I tertily Uiul 1 Have acted nOSt due dng^nce I0 obtain (fom (}ie li£tei] dinical lir^s.fgalor& 
(^119^ lift of name;} cr fitxn Ifie ^pcrsor GIE- l i^nnatiafi r^u i icd uAifei' S .̂'IJ aiud R w£is hfil {pC4Sifalfr IC' 
dCi SO. The reassn wtv l^isi inronttaticn couliT ro1 be ctyjlned Is attat^ed, 

Tin.E "• 
Principal iitdlT LliriczJl Scjinllst 

l=IIIMt:i<f»>ilM IIQN 

0<«!ljS:<llColJliw!, liis-

Rapoiwork RpdiKtton AiTt Sdtvrntrnl 
•\n i pa i . y »T:» E : I c^-nJi.t j i >j<:'Jlii. I t ^ ' .1 i < i : - \ i | i . I j l i r j j r<if m ,K-if.:iS r.x i (o!.-.;! !?' •>! 
nt^ i i i i . ' j i r i i j f t T ! It . i ^ x ^ \ u tfiiif3£y >i lh] <^.'ln r ^T rd renter lV:4is i t : ^ . i i i c | t u i l s ITT \hs 
0.iHrH'(>'^. <*f IRfi ' in^-fO '? :̂i><TJV*^ kl J ^ n i y j I faflii !^T ir>[vr.5Ji'. iQjClidB^.'srK Tf̂ - i£lb:v.in^ 
n> j r j n j : c t , >mitiTj,* c i r i l ou Lblj v>x\c^. ^ ^ I r i i i i j j i jsij l i i lBd l j i r i ^ •!'< vy<.•;^£l>' ^«LL .!d'«1 
^v.TfCi^i j^aiJ t^.'irA'JXJ^iri; o iS.v iMi jl'ir^iSTT^fa'n Nerf aaTrr.;Tj]ncp.i]J[\ j ibi i hu ik r . c-jBTji.' 
>:•( CT> <i^ '^ i^;*.^ l •'T ̂ j } ' ;i>f r^iB^i • '< iAt i : . r j iB i i ii^if^^ JL>:'^.':.> kj 1^ ' IIJC*' 

IVftuiTa'r j 111 |u j l ' t i i'kJ ltirTar..V~ri''i 
Ki»J j»J D i i ( : . ' . i : i i i i ^ " j« l '>• 
i j r t i c t l ' i ' l d ' l t f n n i i n j l . ' l T V t i 

^J^^•^^:v^ui^:1l lJ.^^3'. 

K«lMl.-..">(n:i»5ii 

FORMFlGAMM m m H.Vkniu..r(»>{lM/' 
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Form FDA 3454: Independent Central Adjudication Panel 

JSPAmMEWf O? HEALm «ra Ht*IAN SOlVieES 

CEItTIFtGATIOH: FINANOAl INTERESTS AND 
ARRANGEMENTS OF CLINICAL iNVESTlOATORS 

F4ni Awrwvr. Olia Ho, » f H i *» 

TO V£ cavrurrxp av^iPKictftT 

VSAlli' reflect Dp all cdvEf«d cl i rS^ Bbxlles {pr aî edRe d b i i ^ slLdieit lisled bslcw iLif {ipprc#rEat»]i) eiubniitljed k) 
feipparl of iNs sp^caHcn. I CKUIV 1O O M of the ssntesnonls 6«lw* is* apprcprtaJfl. |i w idB i^nd fliat i3iis 
cpi^^^Sqft is fnatfe In cwnpilnnca vrijli 21 CFR part JMl and that tor 9i9 pMrpasM (sfiBiiB llst«me«Tf, a timinil 
SW«EllgBi99r rpdudes IKB spcusft H ^ «ach< dopendenl: d ^d of Ihfi invtJKKTgslcr m ^«fri(i«i oi 21 CFR 54i.2(<f). 

I fVn iMi rgr l i te jyy i tV f l lhVtAf^ l l te r . I 

i ^ (1) te Ihe Sjjcftsof of dw witiiKJctf sludiss, I catiV lHa* i Have not onipr^ Inin any fiflandal firansmiwt 
wM^ ^ « Uĉ cd î iiDSA iiwes1igai)or« ̂ tenter names or dlMeat B^VBAU 
Biia tcrmj •whwclv thp wa&is alMiRjwrBathiin lo ths InvestipaDr cookl ba tfferted by (ft« orteoniP of ih t 
•Aitfy as denned In 21 CFR $4.2(a}. 1 atio <£ie«if OIBI «EKh Usted' clinlcdl InyeHli^ar rB«ilrKt to dlnfOHa 
ti> t̂ D i)iQiisD« Wheittier Uw invas^'gatv had a piD r̂i<e<a/y MefMt h lliEs CK(KA.Jtil ̂  9 s^niflcarid «<qM^ L«' 
me sporaw as. drfined aft 21 CFR 5^.Z|j)J did ntt d W w q nit/ susft anlBfestSL) ftsrtbor certify ttipt ho 
fisted iriv«stigBtDrvi«s9ioiedpmteifs^ntri<>a(itpBynwiiteQfcth(Hr » r ^ CFR$^.?'|0-

a 

ClnisWiiht? *eJII|ppii MD 

Goutun Ifaniim^ MD 

tji\KS(iSt&iwi,Kiy 

[^liaissiA-afSi^fM 

• CẐ  ̂ * Itw wplKanl 1*6 Ift sUSimcting 4 slurfjf cr suiSie* sp«sor«l by B fIfJii isr paly whw ihani the 
apf'ic^i^i i! ^ 1 % '^3t bffiieel on inftinrmt^ afeumcd fmnt Ihe aponsor or Itvm pBredpaftlig dinicol 
InMBBUfltiwa, IKQ !i« .̂cd cFinfeal invesdcalDni (attacti Itti ot ri^irws Dd iiils tofm) did not p«ilclpalD l i any 
fhiahcal afrsnoemtnt w9i tiw spctis^f of a eewred sludy vtharoiy the v p l ^ of cofiipen&alien ilct ihe 
|nyciyg?<ar fef caMbE^^ VMS ClIKty cmld be alStctad by tna iBlitewn* of ttw Ctudy [as defined lit 21! 
CFR 54.S[9)): hiid no pffi^letafy InlBTM^ fn ^ I E ptrbdiid >er agfiirieant equity IntVBst Irt thit ip^isoi' at 
Ihe awejwd *ftj!?/ (as ttefiied in 21 CFR 54.?{b)ic and was not t»w redpierrt of .tjgnffloanl payments of 
t4h«riurts|;a«dfi<lr»<fli>21 CFR G4.2{rji>. 

n (3) As ttta Bpp!j»nl wtip is 3ubtn]ilinqi a aludy or «tu(ic$ ^panacred by a ISm or party Dthar thsft tfm 
appltsafit, I certliy that I have ased irilh Am d»awK» to o^aln frurn the liitad dlnlcal invesiSigatorB 
(attadi UiS ci< narnea) u tnm tho vpcmspr Sie ii^fntaUni istiiirad under S<.4 ^nd H w u riqt possible lis 
dO' so. The rodscn * ^ V<!a ^nfanrwUon couldi fvot be ofctoined a attached. 

TOHE 
K-intljftia}-,P3iD 

TiJO 
DEWIW ef Clffi*ei3 Itetafcfi 

mnywute-* 

k 3 ?b s^ 
iDATE iVriTVtli9»nf 

•M3 t i t n i y M^' M C'itdi;': <M i ^ i u r . u i . a p n n a t i i a f f i n i W r«iWV4 I?. 4 »• ! '=>» af 
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INVESTIGATIONAL PLAN 
CLINICAL STUDY PROTOCOL 

STUDY TITLE: Evaluation of the Beckman Coulter AccuTnl* Assay as an 
Aid in the Diagnosis of Myocardial Infarction (Ml) 

PROTOCOL NUMBER: Tnl-2-10 

APPROVAL DATE: July 14.2010 

SPONSOR: Beckman Coulter, Inc. 

PROTOCOL AUTHOR: Paula C. Southwick, PhD, CCRA, RAC 
Group Manager, Clinical Research 
2470 Faraday Ave. 
Carlsbad, CA 92010 
760-438-6578 
pcsouthwick@beckman.com 

For Investigational Use Only: The Perfonnance Characteristics Of This Product Have Not Been 
Established. 

CONFIDENTIALITY STATEMENT 
This docLiment contains information that is privileged or confidential and may not be disclosed unless 
such disclosure is required by Federal or State law or regulations. This information may be disclosed 
only to those persons Involved in the studv who have a need to know, but all such persons must be 
instructed not to further disseminate this infonnation to others. These restrictions on disclosure will 
apply equally to all future infomiation supplied to you that is indicated as privileged or confidential. 
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• 

A. BACKGROUND 

• The Access AccuTnl assay is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (Tnl) levels in human serum and 
plasma using the Access Immunoassay Systems to aid in the diagnosis of myocardial 
infarction (Ml). 

• Over the past 15 years since clearance of the first troponin assay, diagnosis of myocardial 
infarction have evolved. Consensus guidelines have emerged that promote the use of 
more sensitive troponin assays and lower cutoffs, specifically the 99th percentile of the 
Upper Reference Limit (URL). 

B. STUDY OBJECTIVE 

• The study objective is to evaluate the clinical utility of the AccuTnl assay as an aid in the 
diagnosis of myocardial infarction, using the 99th percentile URL cutoff. 

• Sensitivity (% Ml correctly identified) and Specificity (% Non-MI correctly identified) will be 
calculated over time from serial draws up to 24 hours from presentation. Positive and 
negative predictive values will also be reported. 

C. INTENDED USE 

• The Access AccuTnl assay is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (Tnl) levels in human serum and 
plasma using the Access Immunoassay Systems to aid in the diagnosis of myocardial 
infarction. 

D. EXPERIMENTAL METHOD 

Studv Design and Methods 
• Multicenter prospective cohort study enrolling Emergency Department (ED) patients with 

suspected Acute Coronary Syndromes (ACS) 

Sites 
• Multicenter (10 to 20 sites or more) 
• Hospital-associated Emergency Departments (although a limited number of cardiac 

specialty or tertiary care centers may be Included) 
• Principally US sites (a limited number of OUS sites may be included) 
• Diagnosis and treatment of patients at each site will use an FDA-cleared predicate Tnl 

assay other than AccuTnl 

Number of Subjects and Duration of Studv 
• Approximately 1,200 subjects, assuming an AMI incidence of -6% and clinical sensitivity of 

95%. (See "Statistical Analysis Plan and Sample Size Rationale" for details.) 
• Approximately 60 to 200 subjects per site (maximum # of subjects allowed per site = 500) 
• Approximately 4 to 6 months for subject enrollment 
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Predicate Tnl Assay 
• Siemens ADVIA Centaur Immunoassay System, Tnl-Ultra Assay 

Studv Sublects 
• This study will evaluate patients presenting to the ED with chest pain or equivalent 

ischemic symptoms suggestive of ACS with the following criteria. 
Inclusion Criteria 

o Subject clinical history must be available for review by sponsor and FDA or 
other regulatory agencies 

o Written Informed Consent obtained 
o 1̂ 21 years of age 
p Presentation to the ED with chest discomfort or equivalent ischemic symptoms 

occum'ng at rest, lasting ^5 min, and consistent with myocardial ischemia (chest 
pain, shortness of breath, left arm pain, lightheadedness, dizziness, weakness, 
and syncope) 

o 12-lead ECG taken at time of presentation to the ED 
o A minimum of 3 blood draws within 24 hours of presentation is desirable 

(collected at presentation and at every standard-of-care follow-up draw). 
However, 2 blood draws are acceptable when immediate interverition is 
required per standard-of-care, and a 3rd draw could not be obtained without 
delaying treatment. 

(Restricting the study to only those subjects with ^3 samples would lead 
to selection bias by eliminating the majority of Ml patients who receive 
timely reperfusion therapy per the American Heart Association's "Get 
With The Guidelines" recommendations.) 

o A final diagnosis (Ml vs non-MI) 
Exclusion Criteria 

o Prior participation in this study (i.e. subjects may not be enrolled more than 
once in this study) 

o Current participation in an investigational device or drug study (with the 
exception of other IVD blood test studies, which are acceptable) 

Universal Definition of Myocardial Infarction (Ml) 
• Final diagnosis will be based on the Universal Definition of Myocardial Infarction (Ml), 

defined as follows (Thygesen et al. Circulation 2007; 116:2634-2653): 
o Detection of rise and/or fall of cardiac biomarkers (preferably troponin) 
o With at least one value above the 99th percentile of the URL 
o With evidence of myocardial ischemia, with at least one of the following: 

• Symptoms of ischemia 
• ECG changes indicative of new ischemia (new ST-T changes or new left 

bundle branch block (LBBB)) 
• Development of pathological Q waves in the ECG 
• Imaging evidence of new loss of viable myocardium or new regional wall 

motion abnormality 
• Note: The troponin assay used for diagnosis of patients at each site will be an FDA-

cleared predicate Tnl assay which is the standard of care at each institution. 

BBCKMAN 
COUaat Protocol # Tnl-2-10 AccuTnl Assay as an Aid In the Diagnosis of Ml CONFIDENrriAL Page 4 

Beckman Coulter, Inc. 510(k) Notification page 9-117 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Final Diagnosis: Investigational Site. Principal Investigator 
• Final diagnoses will be adjudicated by the site's principal investigator or clinician with 

expertise in the diagnosis of Ml, using all medical records and CRFs for each patient, 
investigators and clinicians will be blinded to the AccuTnl assay results but will have 
access to the standard-of-care troponin used at the institution. 

Final Diagnosis: Central Adjudication Panel 
• In addition to the site's deteimination of a final diagnosis, a central Adjudication Panel will 

also be used in this study. Case Report Forms (CRFs) for all patients from all sites will be 
sent to this Panel in order to ensure standardization of diagnoses. 

• A final diagnosis of myocardial infarction for each patient will be determined by this central 
Adjudication Panel of three members with clinical expertise in the diagnosis of Ml. These 
reviewers will be blinded to the AccuTnl assay results and attending physicians' diagnosis, 
but will have access to the standard-of-care troponin used at each institution recorded on 
the CRFs. Non-agreements in diagnosis following review of the CRFs by two expert 
panelists will be adjudicated by a third panelist. 

Phone Foliow-up 
• In cases where the diagnosis is indeterminate arid additional follow-up information may be 

required, patients (or altemate contacts) may be contacted by phone to determine any 
post-hospitalization cardiac events, and to provide additional relevant medical infonmation 
for adjudication. 

Patient Characterization. Comorbidities. Cardiovascular-Related Conditions 
• Case Report Forms (CRFs) will collect final diagnosis and co-existing disease for all study 

subjects, including underiying conditions that may cause cardiac muscle damage and 
elevate Tnl. Anticipated conditions include heart foilure, myocarditis, cardiomyopathy, 
pulmonary embolism, prior cardiac surgery, or other conditions such as trauma, infection 
(e.g. sepsis), cardiotoxic drugs, or renal failure that may cause myocardial injury. 

Control of Bias. Blinding 
• Clinicians will not be provided with AccuTnl results prior to assessment of patient clinical 

status. Laboratorians will not be provided with clinical status prior to detennination of 
AccuTnl results. 

• Patients will be enrolled in a controlled consecutive manner. 
• Sites and patient populations representative of the intended use population will be selected 

(patients presenting to the ED with chest pain or equivalent ischemic symptoms suggestive 
of ACS). Non-representative study populations produce inaccurate sensitivity, specificity, 
positive predictive value (PPV) and negative predictive value (NPV) results.* 

o The incidence of acute coronary syndromes (ACS: Ml and unstable angina) in the 
US in patients presenting with chest pain in hospital emergency departments is 
approximately 8% to 25%.* This is the incidence anticipated in this study. Studies 
with incidence higher than this will overestimate apparent diagnostic accuracy.* 

*Jaffe AS and Apple FS. High sensitivity cardiac troponin: Hype, help and reality. Clin Chem 
2010;56:342-344. 

WBECKMAN 
COULTER Protocol #TnI-2-10 AccuTnl Assay as an Aid in the Diagnosis of Ml CONFIDENTIAL PageS 

Beckman Coulter, Inc. 5I0(k) Notification page 9-118 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Blood Sample Collection. Specimen Types. Storage, and Testing 
• After informed consent has been obtained, each patient will be assigned a unique patient 

identifier number ("Patient Study ID Number"). 
• Blood will be collected at presentation and at every standard-of-care follow-up draw based 

on current practice. 
o A minimum of 3 blood draws within 24 hours of presentation is desirable. However, 

2 blood draws are acceptable when Immediate intervention is required per 
standard-of-care, and a 3rd draw could not be obtained without delaying treatment. 

o Data will be analyzed for the following blood draw time frames (time from 
admission): 

• Admission (time 0) 
• 2 hours (range 1-3) 
• 4 hours (range 3-6) 
• 8 hours (range 6-10) 
• >10 hours (range 10-24) 

o Time of symptom onset, time of admission, and times of all blood draws will be 
recorded to allovy statistical analysis of assay performance for each time point 
tested. 

• Matched sample types will be collected at each blood draw time: 
o Serum: 8.5 mL of blood in a serum separator tube (SST, red^ray top) 
o Lithium heparin plasma: 8 to 10 mL of blood in a lithium heparin plasma tube 

(green top) or lithium heparin plasma separator tube (PST, green-gray top) 
• Observe the following recommendations for handling, processing, and storing blood 

samples (ensure sample tube manufacturer recommendations are followed). 
o Collect the semm tube first, followed by the plasma tube. 
o Allow serum samples to clot completely before centrifugation. 
o Centrifuge the samples within 2 hours of blood draw. 
o Serum or plasma should be physically separated from contact with cells or gel 

immediately after centrifugation. 
o Remove any residual fibrin or cellular matter. Failure to do so can contribute to 

falsely elevated results. 
o For plasma, avoid transferring material from the white blood cell/platelet layer 

located just above the red blood cells. If a fixed angle rotor is used for 
centrifugation, care should be taken to avoid resuspending platelets, 

o Dispense 2 to 6 aliquots of each sample type (semm, plasma) Into cryovials (0.5 
mL per cryovial). (Note: A minimum of 1 mL semm and 1 mL plasma per draw is 
reguired.) Each cryovial will be barcode-labeled with the unique patient identifier 
number and sample type, 

o Store cryovials in a -20° C or colder freezer immediately (or no longer than 4 hours 
after preparing aliquots). 

• A log will be maintained with the following information corresponding to barcode labels: 
unique patient identifier number, blood draw dates and times, and sample type (serum or 
plasma). 

• AccuTnl and Predicate Tnl testing will be performed at each institution, or frozen samples 
will be batch shipped for testing at a central laboratory. 

• Following instructions from the Beckman Coulter Inc. (BCI) Clinical Trial Monitor, ship the 
frozen samples to BCI. 

• Site will be provided with barcode-labeled specimen tubes and cryovials, shipping supplies 
(not including dry ice) and mailing labels. 

• The stored frozen samples may also be tested in the future to evaluate new instrument 
platfonns, assay modifications, or other potential cardiac biomari<ers. 
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STATISTICAL ANALYSIS PLAN AND SAMPLE SIZE RATIONALE 

• Clinical Utility 
o Study Endpoint: Myocardial Infarction (Ml) vs Non-Myocardial Infarction (Non-MI) 
o Sensitivity (% Ml correctly identified) and Specificity (% Non-MI correctly identified) 

for the 99th percentile UI^L will be detennined for multiple time frames after 
symptom onset and after admission to the hospital. 

• Data will be analyzed for the following blood draw time frames (time from 
admission): 

• Admission (time 0) 
• 2 hours (range 1-3) 
• 4 hours (range 3-6) 
• 8 hours (range 6-10) 
• >10 hours (range 10-24) 

• Time frames may be combined if sample size is inadequate in any individual 
window, in order to improve the accuracy of sensitivity and specificity 
estimates over time. 

• Data will also be analyzed in a similar manner for multiple time frames after 
symptom onset. 

o Note that AccuTnl diagnostic accuracy may be underestimated if patient diagnoses 
are based on later hospital draw times where samples are not available for AccuTnl 
testing. The Case Report Fomns (CRFs) will collect all standard-of-care troponin 
values obtained at the hospital for each patient, in order to determine the extent to 
which this has occurred. 

o Sensitivity and Specificity results will be compared for the AccuTnl Assay and 
Predicate Tnl Assay, using the 99th percentile URL for each assay. Positive 
predictive value (PPV) and negative predictive value (NPV) will also be reported. 

o Sensitivity and Specificity results will also be calculated for relative (%) and 
absolute (ng/mL) changes in marker concentrations over time to detennine optimal 
delta values, and to assess whether measuring change adds incrementally to 
diagnostic performance. 

o The sample size required for a 95% two tailed confidence interval about a 
proportion is shown in the table below for possible Sensitivity and Specificity 
results. 

o In the following equation, n is the sample size, z is the standard normal variate 
corresponding to the degree of confidence (1.96 for 95% Cl), P is the estimate of 
sensitivity or specificity, and d is the half-width of the confidence interval (e.g. 5%): 

n = z='P(1-P)/d2 

Sample Size (Proposed Calculation from Draft CLSI EP24) 
Possible Sensitivitv or Specificity Results Minimum Sample Size Reguired 

(Ml or Non-MI Patients) 
95% ±5% 73 
90% ± 5% 139 
85% ±6% 136 
80% ± 7% 126 
70% ± 8% 126 
60% ± 9% 114 
50% ± 10% 96 
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o Assumirig clinical sensitivity of 95%, a minimum of 73 Ml patients is required. 
Assuming clinical sensitivity of 90%, a minimum of 139 Ml patients is required, 

o The incidence of acute coronary syndromes (ACS: Ml and unstable angina) in the 
US in patients presenting with chest pain in hospital emergency departments Is 
approximately 8% to 25%. 

• However, assuming an incidence of Ml alone of -6%: 
> Approximately 1,200 patients presenting with chest pain would be 

required to yield 73 Ml patients and 1,127 Non-MI patients. 
> Approximately 2,300 patients presenting with chest pain would be 

required to yield 139 Ml patients and 2,161 Non-MI patients. 
o Incidence assumptions will be monitored throughout the trial. Subject accmal will 

stop when an adeqiiate number of Ml patients are enrolled to obtain an accurate 
estimate of Sensitivity. 

o Controlled consecutive enrollment of all patients meeting study entry criteria will 
produce an excess of Non-MI patients. An accurate estimate of Specificity will 
therefore be obtained under any scenario in which sufficient Ml subjects are 
enrolled. 

• Other Analyses 
o Additional analyses will compare the AccuTnl assay to an FDA-cleared predicate 

cardiac troponin I (Tnl) assay, using native patient samples from the intended use 
population with expected troponin values in the clinically relevant range. 

• Method Comparison (Deming or Passing Bablok regression). 
• Concordance (2x2 table, percent agreement) using 99th percentile URLs. 
• Note that the majority of samples will be in the clinically important low end of 

the assay range (primarily up to 1 ng/mL) and will not span the reportable 
range ofthe assay (up to 100 ng/mL). 

• A minimum of 100 patient sampjes (one sample per patient) is required for 
these analyses, but a much larger sample size is anticipated (see Clinical 
Utility section above). 

F. INVESTIGATIONAL PRODUCT DESCRIPTION 

• Beckman Coulter Access 2 Immunoassay System, AccuTnl Assay 
• Beckman Coulter UniCel Dxl Access Immunoassay System, AccuTnl Assay 
• Predicate: Siemens ADVIA Centaur Immunoassay System, Tnl-Ultra Assay 

G. ETHICAL CONSIDERATIONS 

Risk / Benefit Assessment 
• The study protocol does not require patients to undergo any procedure that would not 

already have been performed as part of their standard medical care. Extra tubes of blood 
will be collected at presentation and at every standard-of-care follow-up draw. 

• The risks to the subject include the mild discomfort of the needle stick plus the minimal 
possibility of hematoma. 

• Subjects will not be told the results from the AccuTnl assay. 
• Physicians will not base any medical decisions or diagnoses on this test, and will not 

change any medications based on this test. Medical care will not be affected by this test. 
• The information obtained in this study will not benefit the study subjects directly, but may 

aid future patients by helping to improve the diagnosis and treatment of myocardial 
infarction. 
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Institutional Review Board / Independent Ethics Committee (IRB/IEC) Approval 
• The protocol and informed consent fonn require review and approval by each site's 

Institutional Review Board (IRB) or Independent Ethics Committee (lEC); 
• Copies of all correspondence between the investigator and the IRB/IEC should be kept in 

the investigator's site study file (Site Study Binder(s)). 
• A copy of the IRB letter approving the study protocol and informed consent fonn must be 

sent to the Sponsor within two weeks of receipt by the investigator. 

Informed Consent 
• Written signed informed consent will be obtained from each subject. It is the responsibility 

of the investigator to obtain informed consent, and to provide the subject with a copy of the 
signed and dated consent fonn. 

• The consent fonn, as approved by the site's Institutional Review Board (IRB) or 
Independent Ethics Committee (lEC), must comply with FDA regulations (Protection of 
Human Subjects, 21CFR50), the International Conference on Harmonization (ICH) 
Guidelines for Good Clinical Practice (GCP), and the Declaration of Helsinki. 

• A sample Subject Informed Consent Form is attached as an Appendix to this protocol to 
assist the investigator. If any of the language in this form is changed to meet the particular 
needs of the institution, the Sponsor must review the revised form prior to initiation of the 
study. 

Subject Gonfidentlalitv 
• Information collected for this study is confidential. However, officials of the Food and Drug 

Administration (FDA) or other regulatory agencies may inspect patient medical records 
during the ordinary course of carrying out their functions. A representative of the Sponsor 
may also inspect these research records to make certain the study data are accurate. The 
investigator. Institution, regulatory agencies, and Sponsor will protect the confidentiality of 
the records. In the event of any publication regarding this study, patient identities will not 
be disclosed. 

• Each patient will be assigned a unique patient Identifier riumber (Patient Study ID 
Number), and all Case Report Forms and blood samples will be labeled vinth this ID 
number. A Subject Enrollment Log will be maintained at the study site, matching subject 
name to ID nuniber. Any docuinents with subject names mList be kept at the study site 
and must not be sent to the Sponsor. However, as noted above, records must be available 
for on-site inspection by the Sponsor or regulatory agencies to ensure that data submitted 
to the Sponsor are accurate. 

H. STUDY MONITORING AND OVERSIGHT 

Case Report Forms (CRFs) 
• Case Report Fonns (CRFs) will be completed for each subject. CRFs should be 

completed within 1 to 2 weeks after the subject's study blood draws. CRF completion soon 
after enrollment allows the Sponsor to detect and clarify any misunderstandings regarding 
the protocol or CRFs eariy in the process, preventing duplication of work and saving the 
site personnel time and effort. 

• The Sponsor will send to the site periodic guerv reports with listings of subjects and CRF 
data fields requiring clarification or completion. 

• If electronic or Web-based CRFs are used: 
o A separate instruction booklet describing data entry procedures, submission of 

data, periodic query reports, and data correction will be provided to the site, to be 
inserted into the Site Study Binder(s). 

• If paper CRFs are used: 
o Transcribe data in a timely manner from the source documentation (original 
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medical records) 
o Record all subject data and information in black ballpoint pen on paper CRF 
o Complete all fields according to protocol specifications and site initiation training 
o Correct errors by striking through the error with a single straight line, making the 

correction and then dating and initialing the correction. Ensure the original entry is 
not obliterated by the correction and if necessary, note an explanation or 
clarification in the CRF margin. 

Source Docuitierits 
• The investigator will Indicate in each subject's original medical records that the subject has 

been enrolled in this clinical trial. The following study information should be recorded: 
o Sponsor (Beckman Coulter) 
o Protocol Number (Tnl-2-10) 
o Patient Study ID Number 
o Study Enrollment Date (blood draw date) 

• Source documents (original medical records, lab reports and data, progress notes, signed 
informed consent forms. Case Report Forms, etc.) must be available for monitoring and 
inspection by the Sponsor and appropriate Regulatory agencies (e.g. US FOA). 

Investigator Study Files 
• Maintain all study records, which include but are not limited to: 

o Protocol 
o IRB approval of the protocol and Informed consent form 
o AH correspondence with the IRB/|EC, Sponsor, and Regulatory authorities 
o List of subject names and Patient Study ID Numbers 
o Signed informed consent form for all subjects 
o Original medical records for all subjects (source documents) 
o Case Report Forms for all subjects 
o Liaboratory data for all subjects 
o Written explanation of any deviations to the protocol 
o Final report to the IRB 

• All of the above records should be consolidated in the Study Binder(s) (with the exception 
of the original medical records, which may be kept elsewhere) and available for inspection 
by the Sponsor or Regulatory agencies. 

Records Retention 
• Retain all study records. The investigator must contact the Sponsor and gain written 

approval prior to destroying any study records. 
• If the investigator moves his/her practice, all study records, with the exception or the 

original medical records, are to be kept with the investigator. The original medical records 
are to be kept at the study site. 

Sponsor Monitoring / Quality Assurance 
• The following steps will be taken by the Sponsor or Investigator to assure protocol 

adherence and accurate, consistent, complete, and reliable data: 
o A start-up training session will be conducted at each site to familiarize the 

investigators and study coordinators with all sections of the protocol and with the 
completion of the Case Report Forms. 

o A clinical representative of the Sponsor will make periodic visits to the study sites. 
The representative will also be available for consultation throughout the study, and 
on a regular basis will be in contact with the investigator and study coordinator by 
mail, e-mail, telephone, and fax. 

o The Sponsor will maintain a computerized system to track subject and investigator 
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progress. Status reports will be generated for the Sponsor and the investigator to 
assist in monitoring the study. Standard computer edits will be used to detect 
missing data or data en'ors. A clinical representative of the Sponsor will also 
review and evaluate the Case Report Form data, 

o A close-out monitoring visit will be conducted at each site to bring the study to a 
close and to retrieve and account for all remaining clinical data and subject 
specimens. The close-out visit will also ensure all study documents and records 
are on file, and to review regulatory requirements regarding records retention and 
IRB/IEC reporting requirements 

• Records of laboratory tests, clinical notes, and patient medical records will be kept in the 
patient files at the clinical sites as original source documents for the study. The 
investigator will retain copies of the completed Case Report Forms. A clinical 
representative of the sponsor will audit the original source documents and Case Report 
Forms at the study site. 

INVESTIGATOR AND SPONSOR OBLIGATIONS 

Investigator Obligations 
• Obtain Institutional Review Board (IRB) or Independent Ethics Committee (lEC) approval 

of the protocol and informed consent document, and provide a copy of the approval 
document to the Sponsor. 

• Obtain written informed consent from each subject. 
• Ensure that the study is conducted according to the signed research agreement and 

protocol. 
• Comply with Good Clinical Practice (GCP) guidelines and applicable regulatory 

requirements, and not enroll any subjects until all necessary approvals have been 
obtained. 

• Submit data to the Sponsor on a regular basis as subjects are enrolled. Case Report 
Forms are completed, and laboratory results are obtained. 

• Handle blood specimens correctly as described in this protocol, and send these specimens 
to the Sponsor on a timely basis. 

• Submit a final report to the IRB/IEC as dictated by the Institution. 
• Maintain study records in the Site Study Binder(s) (with the exception of the original 

medical records, which may be kept elsewhere). 
• Retain all study records. The investigator must contact the Sponsor and gain written 

approval prior to destroying any records. 
• Permit monitoring of subjects' records and source documents (original medical records, lab 

reports, progress notes, signed informed consent forms. Case Report Forms, etc.) by the 
Sponsor and Regulatory (e.g. FDA) personnel. All study results will be held in confidence. 

Sponsor Obligations 
• Train and monitor study sites, and provide guidance regarding protocol requirements. 

Good Clinical Practices and applicable regulatory requirements. 
• Communicate regulariy with site personnel. 
• Ensure that the study is conducted according to the signed research agreement and 

protocol. 
• Ensure that the investigator has obtained IRB approval, and that written infonned consent 

is obtained from each subject. 
• Ensure that the data submitted to the Sponsor are accurate and consistent with original 

source documents. 
• Provide site with materials and supplies for shipping of frozen specimens to Sponsor. 
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APPENDIX 1 
SAMPLE SUBJECT INFORMED CONSENT FORM 
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INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY 

Name of Participant: 

Medical Institution: 

Principal lnvestigator:_ 

Principal Investigator's Phone Number:, 

Name of Chairperson, Institutional Review Board/Ethics Committee:. 

Chairperson's Phone Number: 

Title of Study Evaluation of the Beckman Coulter AccuTnl® Assay as an Aid in the Diagnosis of 
Myocardial Infarction (MIV(Protocol tfFnl-2-10) 

Study Sponsored By: Beckman Coulter. Inc.. Carisbad. California. USA 

Purpose ofthe Study: 

The purpose ofthe study Is to evaluate a blood test (AccuTnl) that measures troponin, a protein 
released into the blood by damaged heart muscle. 

You may or may not have damaged heart muscle, and your doctor will provide the standard of care to 
detennine your diagnosis. Your medical care and treatment will not be changed by participating in 
this study. 

This study will simply collect extra blood samples to be stored and tested later with the AccuTnl 
assay. 

Over the past 15 years since the first troponin test became available, diagnosis and treatment of heart 
attacks (myocardial infarction) have changed and progressed. New guidelines encourage the use of 
more sensitive troponin tests and the use of lower values in order to detect heart attacks eariier. This 
study will examine how well this new approach will work with the AccuTnl assay. 

Your blood samples will also be stored for future testing to evaluate new laboratory instruments, 
assay modifications, or new blood tests that may improve diagnosis and treatment of heart attacks for 
patients In the future. 

Number and Description of Participants in this Voluntary Research Study: 

By signing this form, you agree to participate in a research study at the institution listed above. The 
study will involve up to several thoiisand Emergency Department patients who have chest pain or 
other symptoms that might suggest possible heart problems. Most of the patients will actually turn out 
not to have any heart problems, but about 5% to 10% will be diagnosed with a heart attack. 

About 5 to 10 medical institutions or more will participate In this study. 

Your participation in this study is entirely voluntary. You may refuse to participate or withdraw your 
consent at any time without penalty or loss of benefits. If you decide to stop taking part in this study, 
you will tell the investigator or study coordinator. 
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Your doctor, the investigator and/or the sponsor may stop your participation in the study at any tinle if 
they decide that it is in your best interest. They may also do this if you do not follow instmctions. If you 
have other medical problems, the doctor and/or nurse will decide if you may continue in the research 
study. 

Study Procedures. Length of Participation: 

As part of your standard medical care, blood samples will be obtained from a vein in your arm. You 
agree to provide two extra tubes of blood (less than 4 teaspoons) at admission and at every routine 
follow-up blood draw based on current practice after arriving at the Emergency Department. Your 
study participation will end when a diagnosis is made or up to 24 hours after admission. 

The study coordinator will also complete a medical history form using information from your medical 
chart and information you provide. This infonnation will include your date of birth, sex, race, medical 
history, medications, symptoms, diagnosis, procedures pertormed, and laboratory results. 

Possible Studv Risks: 

Extra tubes of blood will be collected whenever you have your blood drawn as part of your standard 
evaluation. This study does not require you to undergo any procedures that would not already have 
been pertormed as part of your routine medical care. 

Obtaining blood may sometimes cause mild pain, bleeding, bmising, or swelling at the site of the 
needle stick. 

You will not be told the results from this test since the purpose of the study is to assess how well it 
perfomis. Your doctor will not base any medical decisions or diagnosis oh this test, and will not 
change your medications based on this test. Your medical care will not be affected by this test. 

Phone Follow-up: 

In cases where the final diagnosis is not clear or additional follow-up Information is required, you (or 
an alternate contact person who you specify) may be contacted by phone to determine any post-
hospitalization heart problems, and to obtain additional medical information. 

Possible Benefits for Taking Part In the Studv: 

The information obtained in this study will not benefit you directly, but may aid future patients by 
helping to improve the diagnosis and treatment of heart attacks. 

Costs and Payments for Taking Part In This Studv: 

There will be no financial benefit to you as a result of your participation in this study, nor will it cost 
you anything to participate in this study. You or your insurance company will pay for your standard 
medical care. 

Confidentiality of Study Records and Medical Records: 

Information collected for this study is confidential. However, your medical records may be inspected 
by officials of the Food and Drug Administration (FDA) or other regulatory agencies during the 
ordinary course of carrying out their furictions. A representative of the Sponsor may also inspect 
these research records to make certain the study data are accurate. The investigator, institution, 
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regulatory agencies, and sponsor will protect the confidentiality of your records. In the event of any 
publication regarding this study, your identity will not be disclosed. 

Names of Contacts for Questions About the Studv: 

The investigator is willing to answer any questions you may have concerning this study. You may 
also ask questions or state concerns to the Chairperson of the Institutional Review Board/Ethics 
Committee. Their contact inforrnation is at the top of this Informed Consent Form. 

You will be given a copy of this infonned consent. 

Participant's Signature Date 

Physician's Signature Date 

Copy1: Subject's Copy 
Copy 2: Physician's Copy 
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Protocol #Tnl-2-10 

BECKMAN COULTER, INC. 
Evaluation of the AccuTnl Assay As An Aid In Ths Diagnosis of Myocandlal Infarction (Ml) 

Cass Report Fonns (CRFs) for Protocol Number Tnl-2-10 (July 14,2010) 

PATIENT IDENTIHCATION 

Patient Study ID Number B 
PiDtocolCods SltB# Sii)|Kt# (number patantt In cona«cudveoid«r: 001,002,003,...) 

INCLUSION CRITERIA (All must be marked "YES" to be Included In the study) 

Subject clinical history must be available for review by sponsor and FDA or other regulatory agencies 
Signed wHttsn Informed Consent obtained 
£ 21 years of age 
Presentation to the ED with chest discomfort or equivalent ischemic symptoms occuning at rest, 
lasting ̂  6 min, and consistent with myocardial ischemia (chest pain, shortness of breath, left arm pain, 
lightheadedness, dizziness, weakness, and syncope) 
12-lead ECG taken at time of presentatkm to the ED 
A minimum of 3 blood draws wtthin 24 hours of presentation Is desirable (collected at presentathin and 
at every standardHjf-cara follow-up draw). However, 2 blood draws are acceptable when Immediate 
Intervention Is required per slarKlard-of-care, and a 3rd draw could not be obtained without delaying 
treatment. 
A final dtagnotis (Ml vs non-MI) 

Yfls 
D 

D 
D 

• 

D 
D 

Ns 
a 
D 

n 
n 

D 
D 

I EXCLUSION CRITERIA (All must bs marked "NO" to be included In the study) 

Yea 
D 

a 

Ng 
D 
D 

Prior partjcipatton In this study (i.e. subjects may not be enrolled more than once In this study) 
Cunent partfetpatk^n in an investigational device or dnjg study (with the exception of otiier IVD blood 
test studies, which are acceptable) 

PATIENT DEMOGRAPHIC INFORMATION 

Date of Birth: (dd MON yyyy): 
e.g. 1 8 D E C 1 9 4 8 

Sex: Height: 
D Male 
a Female 

Inches 

If Female, Pregnancy Status: 
D Pregnant 
D Not Pregnant 
D Unknown 

Weight: 
lbs 

Race (check all that apply): 
D WNte 
D Black 
a Asian 
• American Indian or Alaska Native 
D Native Hawaiian or other Pacific Islander 
D Other. Specriy: 
a Unknown 

Ethnicity (check one): 
• Hispank: or Latino 
D Not Hl&pank: or Latino 
n Unknown 

Paga l o f a 

Beckman CoiiUer, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

page 9-129 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Protocol #Tnk2-10 
Patient Study ID Number B 

PntDCQiCodt GItef Sut4«ct#(mnbcrpncnbh(»nsMuttveonte: 001,002,003M..} 

I CARDIAG-RELATED PATIENT MEDICAL HISTORY 

Date and Time of Onset of most recent symptoms of Ischemia: : 
(dd MON yyyy and 24-hour cfock)e.g. 1 S D E C 1 9 4 8 1 7 3 0 
NotKtr exact dat* and tbnaara not knoMn,plnMmak*«tknst«. Donotlnvaflddsbbnk. 

Slnrtmta ofBnalh. Ughlhudmlmts, Diaimss, FaMng. Vl^aknna, FaHgut, Haaii Beat IrrnguttrHy, Nausoa. VofrlOng 

Date and Time of Emergency Department (ED) Registration: : 
(dd MON yyyy and 24-hour ckxk)e.g. 1 8 D E C 1 0 4 8 1 7 3 0 

Risk Factors and Comorbidities Prassnt at Time of Hospitalization: 
Yea Ho Unknown 

D D D Age 2 65 years 

• a a Family tUstoryctf premature CorortaryArteiy Disease (CAD) (bkfcak:a)parvrtstvsiUno>.f)r)c«^ 

D D D Hypertension (HTN) 

D D D Dyslipidemla or Hypercholesterolemia 

D D D Diabetes Meilitus (DM) 

D D D Current Smoker (How many years have you smoked? years) 

D D D Past Smoker (How many years dU you smoke? years) 

D D D Aspirin in past 7 days 

D D D Recent severe angina (£ 2 anginal events in last 24 hourv) 

D D D ST segment deviation k 0.5 mm on ECG at presentatton 

D D D Known Coronary Artery Disease (CAD), documented stenosis > 50% 

D D D Prior Acute Myocardial InfarctkHi (AMI) 

D D D Prior Coronary Artery Stent or Angioplasty 

D D D Prior Coronary Artery Bypass Graft (CABG) 

D D D Prior Stroke or Cerebral Vascular AccMent 

D D D Heart Fa[lure(HF) 

D D D Peripheral Vascular Disease (PVD) or Peripheral Artery Disease (PAD) 

D D D Chronic IWney Dfsease or Chronfc Renal Insufficiency 

D D D Other (specify): 
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Protocol # Tnl-2-10 
Patient Study ID Numben B 

Protocd Coda Slta # Subject # (mnbar pattenti In oonsecuava onjer 001.002,003,...) 

|:J6AWprAe^RELATE.P'POTIENT'IWEDlCAT!0H|HiyrQRY^ ' ~ " , , ~ ' ^ . 

Current Cardiac-Related Medications Taken Before ED VU l t : 
] ^ t iZ Unknown 

D D D ACE Inhibitor (e.9., captoprfl, Vasotec) 

D D D Angk)ten8ln 11 receptor bkxker (ARB) (e.g., valsartan) 

D D D Beta^ocker (e.g., atenolol, metoprolol) 

D D Q Calcium channel blocker (e.g., diltiazem, verapamil) 

D D D Coumadin 

D D D Diuretic (e.g.,fiffosamkie,metorazone) 

D D D Low-molecular weight heparin (e.g., enoxaparin) 

D D D Nitrate (e.g., bosorbkle, nitroglycerin) 

D D D Platelet Inhibitor (e.g., CtopMogrel [Plavbc], dipyridamoia) 

D D D Statin (e.g., kivastatin, alorvsstatin) 

I MEDICATIONS PROVIDED AFTER ED PRESENTATION 

Caidlac-Rolatsd Medlcattons In the ED or Hosoltal: 

Record Date and Time of first adminlstratkin of drug: 

Yes IJQ 

D D Flbrinoiytfc/thrombolytic (e.g. alteplase) Date Time 

D D UnfracUonated Heparin Date T ime_ 

D D Lowmolecutar weight heparin (e.g. eraxaparin) Date Time 

(dd MON yyyy and 24-hour dock): e.g. 1 8 D E C 1 9 4 8 1 7 3 0 
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Protocol« Tnl-2-10 
Patient Study ID Number B 

ProtoodCode Slto# SutiiKl«(nwberpatiants{noons«wSveorder 001,002,003...) 

PATIENT CARDIAC TESTINQ PERFORMED DURING CURRENT HOSPITAUZATION [ 7~~-

Describe test ing performed during puffent hospttsilzatlon: 

ECG Results: 
Yes Ha 

D D ECG changes indkative of new Ischemia (new ST-T changes or new LBBB) 

Ifift Ha 
D D Development of pathok>gk;al Q waves 

ECG Comments (opttonal) (200 character limit): 

Imaging Evidence of Ml : 
Yes t i a 

D D Imaging evidence of new loss of viable myocardium or new regtonal wall motion abnormality 

If yes, specify Imaging technk]ue(s) (e.g. echocardk)graphy, radkMiudide technk|ues, MRI, angiogram, etc.): 

PATIENT CARDIAC PROCEDURES PERFORMED DURINQ CURRENT HOSPITALIZATION 

Describe procedures performed during current hospitalization: 

Cardiac CatheCsfbatlon: 
Yes t j g 

D D Was Cardiac Catheterizatton performed? 

IfYes, DateandTimeofCatheterizatton: Date T i m e _ _ : _ 
(dd MON yyyy and 24-hour dock) e.g. 1 8 D E C 1 0 4 8 1 7 3 0 

lfYes,NumberofCoronaryArteriesorGraftswithgreaterlhan50Socdu3lon: DUnknown 

Catheterization Comments (optk)nai) (200 character Dmit): 

Revascularization Procedures: 
Yes t ig 

D D Angtoplasty 

D D Stent placement 

lfYes,Bpecifynumberof stents: D Number of stents unknown 

D D Coronary Artery Bypass Graft (CABG) 

If Yes, specify number of grafts: D Number of grafts unknown 

D D Other percutaneous coronary Intervention (PCI), describe: 

If Yes to Any of the Above Procedures, Date and Time of Revascularizatk>n: 
Date T k n e _ _ _ : ^ 

(dd MON yyyy and 24-hour dock) e.g. 1 6 D E C 1 9 4 8 1 7 3 0 
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Protocol # Tnl-2-10 
Patient Study ID Numben B 

PnrtooolCoda sua* Si<4Bcte(raint)crpatl«nt9 In consccutlva order 001.002.003,...) 

I PATIENT LABCJRATORfY TBgTlNO yBRFORMBP DURlNO CURRENT HoaPfTAUZATlQN . 

Describe laboratory testing performed during current hospltaltutlon. 

Specify the troponin cutoff used to akJ in the diagnosis of this patient 0. ng/mL 

Specify the starKlard-of-care troponin assay used at the hospital to aid in the diagnosis of this patient (the assay used to 
generate the troponin values entered In the tat^e below). Check one: 

D Siemens ADVIA Centaur Tnl-Ultra 
D Siemens Dimension TNI 
D Siemens Stratus CS 
D Siemens VISTA 
D Abbott ARCHITECT STAT Tnl 
D Abbott AxSYM Troponln-IADV 
D Inverness Bloslte Triage Cardiac Panel 
D Ortho Cilnkat Diagnostks VITROS Troponin 1 ES 
D Roche Elecsys Troponin I 
D Other, SpecHy: 

Standard of Care 

(Troponin reported 
athospttal) 

T n l - I ' d m v 

Tnl-2** draw 

Tni-3^draw 

Thl-4' 'draw 

T n l - 5 * draw 

Tnl-t^drmm 

Tn1-7*dmv 

Tnl-8*" draw 

DATE OF 
BLOOD DRAW 
(dd MON yyyy) 

(a^. 18 DEC 1048) 

TiypOF 
BLOOD DRAW 
(24-hour dock) 

(e.g. 17^0) 

RESULT 
(ng/mL) 

Check If 
Result Is 

Not 
Dalectabia 

D 

• 
D 

• 
a 
n 
D 

a 

Standard of Cara 
CKMR 

CKMB-1** draw 

CKHB-2"'draw 

CKHB-3^drMV 

CKMB-4*^ draw 

CKMB-S*^dr>w 

CKMB-e** draw 

CKMB-7*^drm 

CKMB-8*^dmv 

DATE OF 
BLOOD DRAW 
(dd MON yyyy) 

(a.s. 18 t3EC 1048) 

TIME OF 
BLOOD DRAW 
(244iourdnrli) 

(e.g. 17:30) 

RESULT 
(ng/mL) 

Check If 
Result Is 

Not 
Detactabis 

a 
D 

D 

a 
D 

n 
a 
D 
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Protocol* Tnl-2-10 
Patient Study ID Number: B 

ProfcMolCoda Stla* S i i ^ad f (raxnbarpiflcfdahconMcutivaordar 001.002,003.._) 

I nWALBIACffWgjgBEIilRMlWEtiBVpmNClPALIHVEgnotfTOX 

Date of Diagnosis: (ddMONyyyy): 
e.g. 1 8 D E C 1 0 4 8 

Check "Ml Diagnosis- OB 'Non-MI Diagnosis': 

D Ml Diagnosis (check one): 
D NSTEMI (Non-ST elevatton myocardial Infarotlon) 
D STEMI (ST devatkm myocardial Inforctlon) 
D Other (specify): 

a Non-MI Diagnosis (check one): 
D Unstable Angina 
D Stable Angina 
D Other Cardiac Diagnosis (specify): 
D Non-Cardiac Diagnosis (specify): 
D Unknown 

Other Cardlovasculy-Rdated Compllcattens or Conditions During ED or Hospitalization (check all that apply): 
D Cardiac rupture/ Ventricular septal defect 
D Cardiac tamponade 
D Cardkigenic shock 
D Atrial fibrillatton/Rutter (new onset) 
D High-degree atrioventricular block (second or third degree) 
D Supraventricular tachycardia (requiring treatment) 
D Ventrkular tachycardia (requiring treatment) 
D Venbicular flbrfltatk>n (requiring treatment) 
D Cardiotoxic dmgs (spedfy): 
D Renat Failure 
D Heart Failure 
D Pulmonary Emtxriism 
D Hemorrti^fc; Stroke 
D Isctiemic Stroke 
D Transient Ischemk: Attack (TIA) 
D Myocarditis 
D Infection (e.g. sepsis) (specify): 
D Other (spedfy): 

DEATH 

Yfis m 
D D DM patient die during this hospitallzatton? 

If Yes, Date of death: 
(ddMONyyyy): 

e.g. 1 8 D E C 1 0 4 8 

Yes Ha 
D D Was cause of death the same as Final Diagnosis? 

tf No, spedfy cause of death: 

COMMENTS SECTION 

Comments on CRF (optional) (200 character limit): 
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Protocol #TnI-2-10 
Patient Study ID Numben B 

ProtooolCode SHaf Sut:4ect0(numbcrpattert3lnconsecut)vaonMrt 001.002.003,...) 

I PHeWgP0LtdW4ff ^ . ^ ~ n 

in cases w twe the diagnosis Is indeterminate and additkxial fdlow-up [nformatk>n may be required, patients (or altemate 
contacts) may be contacted by phone to determine any post-hospKalizatton cardiac events, and to ot>taln addttk)nal 
relevant medica) Informatton. 

Yea H2 
Was phone fdlow-up call made? D D 

Date of Phone Call; (ddMONyyyy): 
e.g. 1 8 D E C 1 0 4 8 

Person Contacted: 
D Patient 
D Altemate contad 

Stanfflcant Notes (200 character limit) 
(lndk»ta Important Informatkin relating to the patient's final dtaonosls obtained fhsm this phone call that is not captured 
elsewhere In these forms, if the InformaUon Is captured eJsewhere. K Is not neoessarv to repeat It here.) 

Yes Ma 
Was second phone fdlow-up call made?D D 

Date of Phone Call: (ddMONyyyy): 
e.g. 1 8 D E C 1 0 4 8 

Person Contacted: 
D Patient 
D Altemate contact 

Sionlfteant Notes (200 charader limit) 
(Indkate Important tnfbrmatlon relating to tl>e patlenfs final diagrwsis obtained from this phone call that b rut captured 
elsewhere in these forms. If the ktformatfon Is captured elsewhere. It Is nol necessan/ to repeat it here.) 
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Protocol* Tnl-2-10 
Patient Study ID Number B 

ProtDoolCoda SRaS Sutij«d#(nuntwrpMtantalnoonsacuIh« order 001.002,003....) 

BECKMAN COULTER. INC. 
Evaluation of the AccuTnl Assay As An Aid In The DIagnosta of Myocardial Infarction (Ml) 

Case Report Forma (CRFs) for Protocol Number Tnl-2-10 

STUDY BLOOD DRAWS 

Enter the date and time for each Studv Draw where samples were obtained to provide to Beckman Coulter. 
Matched semm (S) and lithium heparin plasma (P) sample types wOl be collected at each blood draw. 
(Serum samples end In 'S ' and lithium heparin plasma samples end In 'P".) 

Study Draws 

A 

B 

C 

D 

E 

F 

Q 

H 

Dale of 
Blood Draw 

(ddMONyyyy) 
e.g. 

18 DEC 1948 

Tims of 
Blood Draw 

(24-hour dock) 
•.fl. 

17:30 

Check If 
Serum 
8«mpla 

Obtaliwd 

D 

D 

D 

D 

D 

a 
a 
a 

Record MM 
Serum 

Barcode Labal 
0.8. 

BxxOOIAS 

ChackH 
U-Hep Plasma 

Sample 
Obtdned 

a 
D 

D 

D 

a 
a 
D 

D 

Record the 
U-Hap Plasma 
Barcode Label 

e.g. 
BXKOOIAP 

PogeSolS 
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9.19. Attachment VII: Certification of Compliance with Requirements 
of ClinicalTrials.govData bank 
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See OMB Slalemenl on Rivcrsc. Fonr Approved: QMB No. 091&0016. ExpiraHon Dalo: Z-2a-2015 

OEPARTMEm- OF HEALTH ANO HUMAN SERVICES 
Food and Drug Administration 

Certification of Compliance, under 42 U.S.C. § 282(1){5){B), with 
Requirements of ClinicalTrials.gov Data Bank (42 U.S.C. § 282(J]) 

(Forsubmission with an appEcaticn/submiulon, Inchiding smendmants. supplement), and resubmlislons, under j $ SOS, SIS, 520(m>, or SlOfh^of the 
Federal Food. Dnjg. and Couvietic Act or § 351 of the Public Health Service Act) 

SPONSOR /APPLICANT / SUBMITTER INFORMATION 
1. NAME OF SPONSOFVAPPLlCANT/SUBMinER 

Beckman Cwiltiv, ItK. 

2. DATE OF THE APPLICATION SUBMISSION 
WHICH THIS CERTIFICATION ACCOMPANIES 

April 20. :012 
3. ADDRESS (Numbv. SI19H, StBt». enti ZIP Cotis) 

nS3Q Luke HsTcIiiru Drive 
Clmka,MNS33l8 

4. TELEPHONE AND FAX NUMBERS 
(InckidBAnaCotte) 

933-M3-4S4S 
(Tel.). 

(F«x) 9S2.363.7i:0 

PRODUCT INFORUATION 
5. FOR DRUQS;B10L0GICS: Include Any/All Available EstabEthed, Proprietaiy and/or Chemlcal/SlochamlCBl/Bbod/Cellular/Gcna Therapy Product Name(E} 

FOR DEVICES: Include Any/All Common or Usual NBme[B), Classiticalion, Trada or ProprietBiy or Model Nanie[s) and/or Model Number(s) 
{Miacti axtra pagat at nacttttiy} 

Acccis AcCuTn] on die Access 2 Inununouisay Sy&u.'n» 

APPLICATION t SUBMISSION tNFORMATtOH 
6. TYPE OF APPLICATION/SUBMISSION WHICH THIS CERTIFICATIOtJ ACCOMPANIES 

n <N0 • NDA n ANOA Q BLA • PMA O HDE EstOCh) CJPDP noihir 
7. INCLUDE IND/NDA'ANDA/BlJUPMA/HDE/S10(k}/PDP/OTHERNUMBERftf/iurnl]afprvviHrcV*M '̂t«4 

N/A 

i . SERIAL NUMBER ASSIGNED TO APPLICATION/SUBMISSION WHICH THIS CERTIFICATION ACCOMPANIES 
N/A 

CERTIFICATION STATEMENT / INFORMATION 
a CHECK ONLY ONE OF THE FOLLOWINQ BOXES (Sa» instriKllOfis lor addilional InfermaHon and axplanaiion) 

n A. I cerUfy Uiat the raqutramenis of 42 U.S.C. § 2820), Section 402[|) of the Public Health Service Act, enacted by 121 Slat. 823. Public LAW 
1 tO-85. do not eppty because the applicatlon/submhslon which this certiflcatlon Bccompanlei does not reference any dinlcal Irial. 

0 B. I cerUfy that the requiremenls of 42 U.S.C. 5 2820), Section 4020) of ihe Public Heallh Service Act, cycled by 121 Stat. 823, PubJic Lew 
110^5, do nol apply to any clinical trial referenced in the appllcation/Eubmission which this carlidcalJDn accompanies. 

U C. ) certify lhal the requlremonls ot 42 U.S.C. § 2S2(i}, Section 402(j) of the Public Health Service Act, enacted by 121 SlaL 823. Public Law 
110-S5, apply lo one or more of (he clinical trials referenced in the appllcailon/submlsslon which this certlllcatlon accompanies and that 
IhoM requirements have been met. 

10. IF YOU CHECKED BOX C, IN NUMBER 9, PROVIDE THE NATIONAL CLINICAL TRIAL (NCT) NUMBER<S) FOR ANY 'APPLICABLE CUNICAL TRIAL(S).-
UNDER 42 U.S.C. S Ze2(i)(1)[A)(i), SECTION 40Z(i)<lKA)Ci) OF THE PUBLIC HEALTH SERVICE ACT. REFERENCED IN THE APPLICATION/ 
SUBMISSION WHICH THIS CERTIFICATION ACCOMPANIES (Aitech axtrapagea as naixssaiy) 

NCT Nurf±ier<s): 

TTio tmdeisigned dadarss, lo lbs bast of her/his krwwfedoe. that Ihis Is an aconte. tma. and complele aubrrdsslon of Infonnation. I understand that the 
faitura lo submit the certification required by 42 U.S.C. S 2e2aK5XB). fiection 402(|)(5)[B) ol Iha Public Health Senrlce Act, and the knowfno submission 
of a falsa cenincstlon under such section are prohibited adt under 21 U.S.C. § 331, section 301 of the Federsl Food, Drug, end Cosmetic Ad. 
Wamlno: A wClfully and knowlnaiy falsa statement Is a criminal offense. U.S. Code, Utie 18. section 1001. _ _ ^ 
11. SIGNATURE OF SPONSOR/APPLtCANT/SUDMlTTER OR AN 

AUTHORIZED REPRESENTATIVE (Sign) 

^/k^A G <3>-
•a^^fttlbp Code) (ofp 

12. NAME AND TITLE OF THE PERSON WHO SIGNED IN NO. 11 

Kunij R. Dray 
(NBmc)_ _ _ _ 

CTitie) 
principle StnlTClinical Scii:nlisi 

13. ADDRE55 (Numbor. Sinat. Stab 
IrtNoa. 11 and 12} 

2470 Pirxlay Ave 
Carlsbad. CA 92010 

P Code) (of parson tdmlinad U. TELEPHONE AND FAX NUMBERS 
flnctudo Aroa CoOa} 
„ _ , , 760-«8-6570 
fTeL) . 

tFax) 

15. DATE OF 
CERTIFICATION 

Apr 18.20)2 

Fonn FDA 3674 (a/iaj (FRONT) l i rMdi^) : ! , 
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10.0 Supplementa l Informat ion - Field Effectiveness S tudy 

10.1. In t roduc t ion 

During pre-IDE discussions with the agency on July 8, 2011 conceming the 

verification and validation of the AccuTnl assay, FDA requested that Beckman 

Coulter conduct additional assessments to ensure that the thermal algorithm works 

properly on fielded instruments. 

Two "Field Effectiveness" studies were designed to assess whether the precision 

of the AccuTnl assay when used with the thermal algorithm on the Access 2 

instrument meets design specifications: 

• Internal Study: Intemal Algorithm Field Effectiveness Study, conducted 

at Beckman Coulter 

• External Study: Clinical Trial Precision, conducted at five extemal clinical 

laboratories 

Descriptions of each study and results are presented in the following sections. 

10.2. In t e rna l Study 

Purpose and Scope: This intemal study evaluated the precision of the AccuTnl 

assay used in conjunction with the thermal algorithm on the Access 2 instrument. 

The assessment was done while using the instrument in simulated run conditions 

that were designed to simulate customer use. The design incorporated variations 

that are expected to occur in the field including: 

• Simultaneous running of other assays from the Access menu; 

• Variability in test request type: panel, reflex, stat, and individual testing; 

• Variability of ambient temperatures; and 

• Variability of instrument age. 

It was necessary to conduct the first study internally due to the requirement to 

install Investigational Use Only (lUO) Access 2 system software version 3.3 on 

the instruments. Use of this lUO software would not be appropriate for IVD-

labeled instruments that were being used to manage patients in the field. 
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Furthermore, certain variables can be tested more readily in an intemal setting, 

which allowed us to effectively evaluate the robustness ofthe AccuTnl assay with 

the thermal algorithm. Note: Additional information on Access 2 system software 

version 3.3 can be found in Section 6.0. 

This study was conducted on three instruments of different ages (manufactured 

between 2002 and 2010). The lUO AccuTnl assay and a panel of nine additional 

IVD Access assays, that represent a hospital test menu (Total T4, CK-MB, TSH, 

Ferrifin, Folate, Prolactin, P-hCG, Progesterone, and Total T3), were exercised on 

three Access 2 instruments over three days. 

The ambient temperature of the laboratory was cycled to reflect the worst case 

thermal profile for Access AccuTnl customers. A six hour thermal program that 

challenged the full ambient temperature range for AccuTnl was used for each day 

of the study (see Table 71 below). The thermal program indicates the set 

temperature that was initiated at the start of each hour of testing; however, the 

study was run continuously to ensure dynamic temperature changes were also 

captured. 

Table 71; Internal Study Thermal Program 
Hour 

1 
2 
3 
4 
5 
6 

Set Temperature 
23°C 

20.5°C 
18°C 
23°C 

25.5°C 
28°C 

During typical clinical use, the AccuTnl assay may be requested in a number of 

different ways: 

• as part of a cardiac panel 

• as a STAT test 

• as a reflex test 

• as an individual test 
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To simulate field use, tests for all the above assays, including AccuTnl, were 

randomized for each day of evaluation and distributed throughout the six-hour 

thermal program. Five cTnl commercial controls were tested with AccuTnl over 

the course of three days. A minimum of 44 randomized replicates of each sample 

were tested on each instrument across the three days of testing. (See actual 

number of replicates in Table 72 below.) A reflex (retest) criterion for AccuTnl 

was selected (e.g., dose >1 ng/mL) such that two of the five samples met the 

reflex criteria. Samples meeting the reflex criterion yielded a minimum of 88 

replicates tested on each instrument over the three days of testing. 

Data Analvsis: The thermally adjusted variance and unadjusted result variance 

were calculated for all runs for each control for each instrument. The standard 

deviation (SD) and coefficient of variation (CV) of each sample for each 

instrument were also computed for all results. 

Acceptance Criteria: The variance ofthe adjusted results for each sample on each 

instrument must be less than or equal to the unadjusted results (F-test p<0.05). 

Precision of the adjusted results for the five cTnl samples on each instrument 

must be <8% CV for concentrations >0.105 ng/mL and <0.0084 ng/mL standard 

deviation for concentrations <0.105 ng/mL. 

Results: Results are provided in Table 72 below. 
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72: Internal Algorith 

Instrument 
ID 

500537 

504050 

507295 

Sample ID 

Biorad LT1 
Biorad LT2 
Biorad LTS 

Biorad Plus 1 
Biorad Plus 3 

Biorad LT1 
Biorad LT2 
Biorad LTS 

Biorad Plus 1 
Biorad Plus 3 

Biorad LT1 
Biorad LT2 
Biorad LTS 

Biorad Plus 1 
Biorad Plus 3 

m Field Effectiveness Study Resu 

(N) 
45 
45 
90 
45 
88 
45 
44 
87 
45 
88 

45 
45 
90 
45 
88 

Mean 
Adjusted 

Dose 
(ng/mL) 

0.056 
0.641 
2.040 
0.383 
8.248 
0.055 
0.636 
2.054 
0.389 
8.348 

0.053 
0.594 
1.874 
0.366 
7.802 

Unadjusted 
CV 

12.1% 
10.6% 
8.3% 
7.2% 

11.4% 
11.7% 
10.5% 
7.9% 

8.8% 
10.5% 
8.9% 
7.6% 

Unadjusted 
SD 

(ng/mL) 

0.0074 

0.0088 

0.0072 

ts 

Adjusted 
CV 

4.6% 
3.7% 
5.4% 
5.4% 

4.9% 
3.5% 
6 . 1 % 
3.8% 

4.6% 
3.2% 
4.9% 
4.5% 

Adjusted 
SD 

(ng/mL) 

0.0023 

0.0048 

0.0026 

Ftest 

0.00 
0.00 
0.00 
0.00 
0.02 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

Pass 
(Y/N) 

Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 

Conclusion: The acceptance criteria for assay precision were met for results 

adjusted with the thermal algorithm in the presence of additional expected field 

variability incorporated into the study. 

10.3. Ex te rna l Study - Clinical Tr ia l Precision 

Purpose and Scope: The purpose of this study was to evaluate the precision ofthe 

AccuTnl assay and using the thermal algorithm at extemal diagnostic laboratory 

sites. 

All five extemal sites performed a multi-day precision study on Access 2 

instruments to establish QC ranges before beginning to test specimens collected 

from clinical trial study subjects (Protocol TnI-2-10, see Section 9.0 for additional 

details on the clinical trial). The study included a minimum df 18 valid runs over 

ten days and each run included tri-level commercial quality control (QC) samples 

from two sources (BioRad Laboratories and MORE Diagnostics). The samples 

were each mn in duplicate with three reagent lots on five Access 2 instruments. 

One Access 2 was utilized at each site; all study Access 2 instruments were 

dedicated to the study because they were using lUO Access 2 system software 

version 3.3. The Access 2 instruments represented a wide range of instmment 

ages (i.e., manufactured from 2001 to 2011). 
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Data Analysis: The thermally adjusted and unadjusted result variances were 

calculated for all runs for each control for reagent lot for each instmment. The 

standard deviation (SD) and coefficient of variation (CV) of each sample for each 

instrument were also computed for all results. 

Acceptance Criteria: The variance ofthe adjusted results for each sample greater 

than the 10% CV LoQ acceptance criteria of 0.06 ng/mL must be less than or 

equal to the unadjusted results (F-test p<0.05). Precision of the adjusted results 

for all cTnl samples on each instrument must be <8% CV for cTnl concentrations 

>0.105 ng/mL and <0.0084 ng/mL standard deviation for cTnl concentrations 

<0.105 ng/mL. 

Results: Results are summarized in Table 73 through Table 75 below. 

There was a single case in which one of the comparisons of unadjusted and 

adjusted results did not meet the variance acceptance criteria of p<0.05. However, 

because of the large number of comparisons in this analysis (75) the significance 

level must be adjusted using the Bonferroni principle where the overall 0.05 alpha 

must be split between all the comparisons. Thus the significance level for each 

comparison was recalculated to be p=0.00067. At this significance level, none of 

the unadjusted results had significantly lower variance than the adjusted results. 
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Table 73: External Study Clinical Trial Precision Results-Reagent Lot 1 
APF 337 - Reagent Lot 1 

Site 

Biorad 1 

Biorad 3 

Biorad 1 
Biorad 2 
Biorad 3 

Biorad 1 
Biorad 2 
Biorad 3 

QUES 
Biorad 1 
Biorad 2 
Biorad 3 

Biorad 1 
Biorad 2 
B i o r a d ^ ^ ^ 

UMMC 
M0RE1 
MORE 2 
MORE 3 

M0RE1 
MORE 2 
MORE 3 

M0RE1 
MORE 2 
MORE 3 

M0RE1 

MORE 3 

M0RE1 
MORE 2 
MORE 3 

n 

40 

40 

80 
82 
82 

40 
40 
40 

40 
40 
40 

36 
40 
38 

40 
40 
40 

80 
80 
80 

40 
40 
40 

40 

40 

36 
36 
36 

Mean 
Ad jus ted 

Dose 
(ng/mL) 

0.034 

2.599 

0.038 
0.638 
2.647 

0.035 
0.622 
2.606 

0.042 
0.651 
2.586 

0.039 
0.685 

^ ^ ^ 1 ^ ^ 

0.016 
0.928 
14.5 

0.020 
1.028 
15.03 

0.011 
0.988 
15.04 

0.023 

14.19 

0.016 
1.04 

16.19 

Adjusted 
%CV 

2.8 

^ ^ ^ ^ 
4.3 
3.8 

^ ^ ^ ^ 
3.3 
3.6 

2.5 
2.5 

mam^imi 
4.4 

^ ^ ^ ^ m 

^ ^ ^ m 
3.5 
1.9 

^ ^ ^ ^ 
5.1 
3.7 

^ ^ ^ ^ 
5.2 
3.5 

2.2 

• • • • • i 
5.2 
7.4 

Adjusted SD 

0.0012 

0.0026 

0.0049 

— 
0.0020 

0.0031 

SBBBS 
0.0033 

• • • • • • 1 

• • • • • 
0.0041 

• ^ I H ^ H B 
^ ^ ^ ^ 

0.0058 

0.0013 

0.0050 

^ ^ ^ 

Unadjusted 
%CV 

• H m M 

3.8 

4.1 
3.2 

^ ^ ^ ^ m 
3.2 
4.1 

2.6 
2.5 

5.1 

^ ^ ^ ^ ^ B 

^̂ ŝ 5.9 
3.1 

mmmamaam 
4.6 
3.0 

^ ^ ^ ^ H 
6.0 
4.1 

2.3 

• • • • • H r 
5.3 
7.2 

Unadjusted 
SD 

0.0026 

0.0027 

0.0053 

« — 
0.0022 

0.0041 

0.0019 

0.0028 

0.0052 

0.0013 

0.0026 

F-Test 

0.0000 

0.13 

0.66 
0.81 
0.18 

0.59 
0.88 
0.39 

0.48 
0.53 
0.89 

0.09 
0.39 

^ ^ 2 

^ ^ m 
0.01 
0.02 

• • • • 
0.39 
0.04 

^ ^ ^ 
0.40 
0.42 

^ i ^ 

0.84 

• • • • 
0.85 
0.62 

Imprecision 
Pass 

(yes/no) 

Y 

Y 

Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 

^ ^ ^ r ^ 

Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 
Y 

Y 

Y 

Y 
Y 
Y 

F-Test 
Pass 

(yes/no) 

Y 

Y 

Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 

^ ^ ^ ^ ^ 

N/A 
Y 
Y 

N/A 
Y 
Y 

N/A 
Y 
Y 

N/A 

Y 

N/A 
Y 
Y 
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Table 74: External Study Clinical Trial Precision Results-Reagent Lot 2 
APF 344 - Reagent Lot 2 

Site 

Mean 
Adjusted 

Dose 
(ng/mL) 

Adjusted 
%CV Adjusted SD 

Unadjusted 
%CV 

Unadjusted 
SD F-Test 

Imprec is ion 
Pass (yes/no) 

F-Test Pass 
(yes/no) 

UIWMC 
40 0.032 0.0017 0.0026 
40 0.602 

Biorad 3 2.492 0.12 

Biorad 1 0.032 0.0023 0.72 
Biorad 2 64 0.623 3.8 3.6 0.65 

64 2.599 3.6 3.6 
SBMF 

Biorad 1 0.040 0.004S 0.65 
Biorad 2 40 0.619 4.3 4.1 

41 3.5 4.1 0.37 
QUES 

Biorad 1 0.039 0.0018 0.0019 
Biorad 2 0.626 0.59 

40 2.501 2.9 2.8 0.93 
EMOR 

0.037 0.0032 0.0041 
Biorad 2 0.642 
Biorad 3 38 2.68 5.4 6.2 0.49 

UMMC 
MORE 1 0.013 
MORE 2 40 0.883 2.8 5.3 0.001 
MORE 3 13.65 0.03 

ARUP 
M0RE1 62 0.0028 0.0023 N/A 
MORE 2 1.005 0.85 
MORE 3 62 14.83 3.5 3.4 0.58 

SBIVIF 
M0RE1 0.022 0.0064 N/A 
MORE 2 41 0.978 6.5 6.9 0.79 
MORE 3 40 14.87 3.7 4.3 0.44 

QUES 
M0RE1 40 0.018 0.0026 0.0014 
MORE 2 0.93 0.75 
MORE 3 40 13.48 1.8 2.0 0.57 

EMOR 
M0RE1 0013 0.0050 0.0031 N/A 
MORE 2 0.968 0.69 
MORE 3 
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Table 75: External Study Clinical Trial Precision Results-Reagent Lot 3 
APF 345 - Reagent Lot 3 

S i te 

Mean 
Ad jus ted 

Dose 
(ng/mL) 

Adjusted 
%CV Adjusted SD 

Unadjusted 
%CV 

Unadjusted 
SD F-Test 

Imprec is ion 

Pass 

(yes/no) 

F-Test 
Pass 

(yes/no) 

0.030 0.0013 0.0020 0.01 
0.594 3.2 4.3 0.14 

40 2.455 2.7 3.8 0.09 

Biorad 1 62 0.031 0.0027 
Biorad 2 63 0.615 4.4 0.42 
Biorad 3 63 2.53 3.3 

SBMF 
Biorad 1 40 0.034 
Biorad 2 40 0.601 3.0 
Biorad 3 40 2.49 3.6 

QUES 
0.0016 0.0017 0.71 

2.7 2.6 0.99 
2.485 2.4 2.4 0.94 

EMOR 
0.035 0.0030 0.0038 0.19 
0.645 5.7 6.2 0.67 

I Biorad 3 2.65 5.0 5.5 0.65 

M0RE1 0.010 0.0016 0.0015 N/A 
MORE 2 0.88 3.1 5.7 0.002 
MORES 40 13.82 2.1 3.2 0.04 

M0RE1 62 0.010 0.0032 
MORE 2 62 0.996 
MORE 3 62 14.6 

SBMF 
M0RE1 40 0.01 
MORE 2 40 0.962 
MORE 3 41 14.34 4.5 

QUES 
M0RE1 00022 0.0012 N/A 
MORE 2 2.4 0.17 
MORE 3 13.9 2.1 2.3 0.66 

EMOR 
M0RE1 0.0035 0.0027 N/A 
MORE 2 6.2 0.90 
MORE 3 14.85 8.2 8.1 0.71 

Conclusion: The acceptance criteria were met for assay precision for results 

adjusted with the thermal algorithm at all extemal laboratory sites. 

10.4. Overal l Conc lus ion - Field Effectiveness Study 

The results of these studies demonstrate that the AccuTnl assay with the thermal 

algorithm on the Access 2 instrument can be used effectively under expected field 

conditions in the clinical laboratory. 
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11.0 Proposed Labeling 

Copies ofthe following proposed labels are provided in Appendix 31: 

• Reagent package labels 

• Calibrator package 

• Reagent product insert 

• Access 2 Immunoassay IFU 

Beckman Coulter, Inc. 510(k) Notification page 11-1 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



o 
13 

b 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



12.0 Overal l Conclusion 

The information provided in this document demonstrates that the proposed 

new device, the Access AccuTnl assay, has the same intended use as the 

predicate device. Moreover, the Access 2 instrument, which was modified to 

address thermal sensifivity, has the same intended use as the predicate device. 

In addition, verification and validation testing, the clinical and analytical data, 

the clinical use of the product reflected in current MI diagnostic guidelines, 

and other scientific information provided in this submission demonstrate that 

the Access AccuTnl assay on the Access 2 Immunoassay Systems is as safe 

and effective as the predicate devices. Taken together, this information 

establishes the substantial equivalence of Beckman Coulter's products to 

predicates. 
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13.0 CLIA Request 

A formal CLIA request is provided in the following pages. 
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BECKMAN 
COULTER 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

RE: CLIA Categorization Request 

Dear Madam/Sir: 

Beckman Coulter Inc. is submitting the attached documentation to request a CLIA 
complexity categorization for the Access AccuTnl assay based on 42 CFR 493.17 of 
the CLIA 1988 regulation. 

A description ofthe product is provided, in addition to the draft Instructions for Use. 
Three copies are provided. 

Please review this request and contact me ifyou have any questions. 

Sincerely, 

'lA^upij^ —-
Valynda L. Machen, CQA, RAC (US) 
Group Manager Regulatory Affairs 
Phone: (952)368-1383 
Fax:(952)368-7610 
vmachen@beckman.com 
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Request for Complexity Categorization 

The Access AccuTnl assay is a paramagnetic particle, chemiluminescent 
immunoassay for the quantitative determination of cardiac troponin I (cTnl) levels in 
human serum and plasma using the Access 2 Immunoassay Systems to aid in the 
diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 
unstable angina or non-ST segment elevation acute coronary syndromes with respect 
to relative risk of mortality, myocardial infarction, or increased probability of 
ischemic events requiring urgent revascularization procedures. 

The Access AccuTnl Calibrators are intended to calibrate the Access AccuTnl assay 
for the quantitative determination of cardiac troponin I (cTnl) levels in human serum 
and plasma using the Access 2 Immunoassay Systems to aid in the diagnosis of 
myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with 
unstable angina or non-ST segment elevation acute coronary syndromes with respect 
to relative risk of mortality, myocardial infarction, or increased probability of 
ischemic events requiring urgent revascularization procedures. 

The Access 2 system is an in vitro diagnostic device used for the quantitative, semi
quantitative, or qualitative determination of various analyte concentrations found in 
human body fluids. 

The Access 2 was cleared (K922823/A007) July 2,2001. 

Evaluation in accordance with 42 CFR 493.17 (Test Categorization): 

A complexity categorization scoring was performed on the Access AccuTnl assay. 
The results ofthe scoring appear in the table below. The categorization was based on 
the specific criteria outlined in 42 CFR 493.17 ofthe CLIA 1988 regulafion. Using 
those criteria, all seven sections were assigned scores from 1 to 3, with 1 indicating 
the lowest level of complexity. The Access AccuTnl assay was determined to be 
moderately complex, having a total score of less than 12 points. 

The rating of moderately complex assays is based on the rationale contained in the 
regulation. For this assay, the analyst needs minimal scientific and technical 
knowledge beyond the step-by-step directions, which may be obtained through on-
the-job instruction, to properly perform the assay procedures and report results (1 
point). The analyst needs minimal training and experience for the preanalytic, 
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analytic, and postanalj^ic phases ofthe testing process to perform the assay (1 point). 
The Access AccuTnl assay is liquid, prepackaged, premeasured, and requires no 
preparation (1 point). The Access 2 Immunoassay System has automatic specimen 
processing, computer controlled timing steps, built-in function checks, and no 
required calculations, necessitating only periodic calibration by the analyst at the 
request ofthe soflware system (1 point). Calibration and control materials are readily 
available, stable, and easily incorporated into the procedure. Proficiency testing 
materials are available and stable (1 point). Troubleshooting is clearly described in 
instmment manuals and maintenance steps can be easily performed with appropriate 
training (1 point). Minimal interpretation and judgment is required on the part ofthe 
analyst as decision making is not required through the testing process itself (1 point). 

Table 1: Access AccuTnl Assay Test Complexity Assessment 

Category 

Knowledge 

Training 

Reagent Preparation 

Operational Steps 

QC/PT Materials Availability/Stability 

Troubleshooting & Maintenance 

Judgment 

Total 

Interpretation 

Access AccuTnl Assay 

7 

Moderately complex 
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Appendix 1: Risli Management Scoring Criteria 
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Risk Management Scoring Criteria from 
Beckman Coulter Corporate Procedure, BCCP0083 

Table 1: Severity of 

Severity of Harm 

5 

4 

3 

2 

1 

Life-threatening 
Injury 

Permanent 
Injury 

Medically 
Reversible 
Injury 

Temporary 
Injury 

Negligible 
Injury 

ilarm Rankings 
Definition 

Potential harm to 
patient / operator / 
service personnel 

Injury that could lead 
to death. 

Irreversible 
impairment of a body 
function or 
irreversible damage to 
a body structure, 
including any injury 
that would require 
medical or surgical 
intervention to 
preclude irreversible 
impairment or 
damage. 

Bodily impairment or 
damage that can be 
reversed by medical 
or surgical 
intervention. Note: 
Injuries requiring 
intervention to 
preclude irreversible 
impairment or 
damage are classified 
as Permanent Injury. 

Temporary 
impairment or damage 
that is reversible 
without medical or 
surgical intervention. 

Minor or transient 
medical complaint 
that would be 
considered no more 
than a nuisance or 
inconvenience. 

Severity of 
Harm 

Catastrophic 
Damage 

Serious 
Damage 

Major Damage 

Minor Damage 

Negligible 
Damage 

Definition 
Potential damage to 
property/ equipment / 
environment 
Potential for a fire or other 
property damage that could 
lead to death or a life-
threatening injury; extensive, 
irreparable environmental 
damage. 

Facility/equipment damage 
that could cause long-term 
closure of a medical facility; 
irreparable damage to the 
environment; substantial 
noncompliance with 
occupational health, safety or 
environmental laws or 
regulations. 

Damage that could cause short 
term closure of a medical 
facility (e.g. due to 
contamination) or need to 
replace an IVD instrument; 
environmental damage that is 
reversible only with 
professional remediation. 

Damage that would not cause 
closure of a facility or loss of 
an IVD instrument, but might 
require repair; environmental 
damage that is reversible 
without remediation. 

No discernible impact on 
facilities, equipment, or the 
environment. 
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Table 2: Probability Rani 

Probability of Occurrence 

5 

4 

3 

2 

1 

Highly Likely 

Frequent 

Occasional 

Remote 

Highly Unlikely 

(ings 
Definition 

(Applies to P„ P2 and Pyoiai) 
The event is expected to occur at a high rate. 

The event is expected to occur often. 

The event is expected to occur sometimes. 

The event is not expected to occur, but could occur in 
rare situations. 
The event is not expected to occur based on current 
knowledge. 

Table 3: Probability 
P, 

(ProbabiUty of a 
hazardous situation) 

Highly Likely 

Frequent 

Occasional 

Remote 

Highly Unlikely 

of Harm 
P2 

(Probability of harm from a 
hazardous situation) 

Highly Likely 
Frequent 

Occasional 
Remote 

Highly Unlikely 
Highly Likely 

Frequent 
Occasional 

Remote 
Highly Unlikely 
Highly Likely 

Frequent 
Occasional 

Remote 
Highly Unlikely 
Highly Likely 

Frequent 
Occasional 

Remote 
Highly Unlikely 
Highly Likely 

Frequent 
Occasional 

Remote 
Highly Unlikely 

Protal 

(ProbabiUty of Harm*) 

Highly Likely 
Frequent 

Occasional 
Remote 

Highly Unlikely 
Frequent 
Frequent 

Occasional 
Remote 

Highly Unlikely 
Occasional 
Occasional 
Occasional 

Remote 
Highly Unlikely 

Remote 
Remote 
Remote 
Remote 

Highly Unlikely 
Highly Unlikely 
Highly Unlikely 
Highly Unlikely 
Highly Unlikely 
Highly Unlikely 

* The correct Pjotai is the lower probability of P, and P2. 
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Table 4: Risk Acceptability Matrix 

Patients and Users 

Property or Environment 

^ 1 
a. X 

Highly Likely 

Frequent 

Occasional 

Remote 

Highly Unlikely 

Severity of Harm 

Negligible 
Injury 

Negligible 
Damage 

11 

11 

! 

1 

1 

Temporary-
Injury 

Minor 
Damage 

ni 
II 

11 

1 

1 

Medically 
Reversible 

Injury 
Major 

Damage 
111 

111 

11 

11 

1 

Permanent 
Injury 

Serious 
Damage 

III 

in 
111 

11 

11 

Life 
Threatening 

Injury 
Catastrophic 

Damage 
UI 

111 

III 

III 

11 

Table 5: Risk Acceptability Matr ix Key 
Zone 

IH 

11 

1 

Acceptability Description 
Unacceptable: Risks that fall in this zone cannot be accepted without a 
risk/beneflt analysis and management approval. 
Acceptable risk, If as low as reasonably pracllcable (ALARP). Risks in 
this zone will be investigated for the feasibility of risk reduction, and 
risk control measures arc required unless rationale is provided to 
substantiate that further risk reduction is not feasible. 
Acceptable: Risks that fall in this zone are low and do not require 
further risk conlroi. 
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Appendix 2: Access 2 3.3 Work Item Risk Assessment 
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1, Overview 
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1.2. Background 

Software version 3.3 contains Ihe following soflware con'ections and 
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1.4. Definitions 

ALARP As Low As Reasonably Practicable 

Change Point Technical Peer Review held for the software build to analyze 
Analysis the changes introduced into the software build and the Impact 

of these changes on scheduled verification activities. 

Concem Code Indicates the depth of detail required for the Hazard analysis 

A - High, B - Moderate. C - Low, D - Minor, E - None 

(See Access 2 3.3 Software Development Plan for complete 
definitions) 
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Update to include comnnents from Independent 
reviewer. 
Added Section 2.5 "Additional Columns...." 
Re-worded sections: 
2.3 "Work Items with a ...", 
2.4 "risk assessment considerations", 
2.8 "Acceptability Rationale", 
2.9 "Conclusion" 

Added WI #s for Help string updates. 
Added WI #s for consolidated NT/XP, added row 15 
for Help and string updates. 
Update WI #s for consolidated NT/XP and installation. 
Update with addition of message lockup issue. 
Add clarification to System Effect on row 14 per 3™ 
party review comment. Attach IC-1 form. 
Clarification of section 2.6 item #16. Add result of risk 
control measures in section 2.7. 
Attach IC-1 form. 
Added Work Items found during test §2.6.2 and §2.6.3 
Added system level protocol to table 2.6.1 row 9 and 
section 2.8. 
Populated tables for PLRAs and SFMEAs §2.6.2 and 
§2.6.3. 
Updated document with latest Work Items. 
Incorporate third party review comments 
Add PLRAs and Lexicon to References. Attach IC-1 
form. 
Add PSR selection method to §2.6. Add PSR 
references to §1.3. 
Add 2 Systems Integration Protocols to row 6 of 
§2.6.1. 
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Risk assessment 

2.1. Risk Assessment Worksheet 
The Safety FMEA table groups work Items by areas of change and evaluates the 
risk of each combined change groups. Individual work items with a high level of 
concern are discussed in section "Work Items with a Concern Code A". 
Note: the Work Item numbers placed in parenthesis are work items for which no 
code was changed and thus present no risk. 

2.2. Risk Control Measures 
The Access 2 3.3 Soflware Development Plan (section 6.1) requires that all 
Identified risks are mitigated through design. 
The level of attention for each is commensurate to the concern code for each 
Work Item. 
In addition for each Software Change Work Item the following will be reviewed: 

Root cause analysis (defects only). 
Requirements. 
Changes to the design. 
Code Changes. 
Hazard analysis 
Impact analysis. 
Unit tests. 
Release notes. 
Test cases for verification. 

Each work item will be verified to ensure the design meets the intent of the 
Additional Testing may be prescribed to increase the confidence level and to 
ensure completeness of design mitigation. 

2.3. Work Items with a "High" Concern Code 
Concern Code "High" (Concern Code A) risk assessments are in a separate file 
"Access 2 3.3 Work Item Risk Assessment.docx" in EDMS. These risk 
assessments are focused on Individual Work Items with a high level of concern. 

2.4. Risk Assessment considerations 
Post-Mitigation scoring is assessed before performing the actual prescribed 
testing for the following reasons: 

• First these tests will not be complete unless they all pass (ie: software 
changes will be iterated until the prescribed test is successful). The post 
mitigation scoring reflects a passing test. 

• Second Post-Mitigation risk is needed in order to evaluate the necessity 
for additional design mitigation, additional testing or risk management 
activities. 

This approach allows for proactive mitigation of any unacceptable risk. If 
necessary, an Iterative risk assessment process will be used until all risks are 
acceptable. 

Because the risk analysis's intent is to encompass all assays available on the 
Access 2 platform, a worst case severity will be used. Subsequently, a severity 
of Life-threatening Injury will be used in cases where a wrong result Is identified 
as a hazardous situation. For instances where a delay In result is identified as 
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the hazardous situation, a severity of Permanent Injury will be used. Both worst 
case severities are derived from Rubella IgM or Toxo IgM (wrong result), and 
AccuTnl (delay in result) PSRs 

2.5. Additional columns not in BCCP0109 
Two columns were added to the BCCP0109 template to capture Impact of 
changes to assay processing and identify the need to initiate the contract 
developers and contract manufacturers notification process 
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None. ADAM 

used In house 

only. 

Development 

activities for the 
new algorithm 

will ensure that 

it can be run. 

- Inspections at 
every stage of 
implementation. 

-Verif ication of 

change. 

- Inspections at 

every stage of 
ImplementaBon. 

-Verification of 

change. 

- Inspections at 

every stage of 
Implementation. 

- Verification ot 

change. 
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î  
= c 
o 

N 

o. 
a. 

1 = 
c 
iS 

"o 

%. 
1 
s N 

"37 
S 

o 

1 i 
5 

% 

Effective: 03/22/12 

AOAM Is being revised s ln\ t l isa«njs ly a n i ^ e i e i ^ a | 

wil l be fully tested as part of the ADAM 
development. 

- Prescribed veri f icat ion: 

Re-execute test cases related to result and 

algorithm either standalone test case WI or 

test cases embedded in an implementation 

VIA. 

- Perform appropriate verification and 

validation of the new U command prior to 
implementation for release. Reference 

validation summary in Software Testing and 

Software Validation Summary. 

' - Perform User scenario. Integration test" 

procedure, software Installation procedure 
on both platforms (MT and XP) prior t o 

release. 

- Perform User scenario. Integration test 

procedure, software installation procedure 

on both platforms (NT and XP) prior to 

release. 
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System 

software 

locks up 
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Temperatu 

re 
messages. 
System no 
longer able 

to report 

results. 

to help 

t o p i a or 
missing 

strings In the 

language 

flies. 

Message 

handling 

does not 
keep track of 

message 

already 

processed 
and keeps 

processing 

the same 
message. 

confusion 

due to the 
inability to 

access help 
topic or 

unable to 

navigate 
the user 

ihterfaci". 

System 

console 

could 
lockup and 

cause 
delayed 

results 

User 

inconvenience 

d . May require 
a call t o the 
hotline. 

System 
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lacked and is 

unable report 
patient test 

results. 

Delayed 

patient test 

results 

Negligl 
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Injunr 

Penna 

nent 

Injury 

-Implemented 

software 

conecfion to 

eliminate rtxst 
cause of the 

issue 

- Inspections at 
every stage of 

implementat ioa 

-Verif ication of 
change. 
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Effective: 03/22/12 
-Prescribedveri f icat ion: i t a n i s : K e i e l ^ d j 

Analysis performed In the change point 
analysis and risk and hazard section of the 

Wis indicate no additional verification is 

necessary. 

- Prescribed veri f icat ion: 

. Re-execute Temperature Monitoring and 

verify the integrity of the temperature 
monitoring implementation has not been 

compromised by the change. 
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2.6.2. Issues identified in currently fielded software 

The following Work Items were identified during testing of the System Software version 3.3 and were assessed for Impact on safety using 
PLRAs as referenced. 

.Work Item 
Number 
96487 

133838 

133840 

134632 

134656 

Title .) ;•, .y'-y' ' ' '-.•: '-, -.-•, : i ' ' i ^ s 

Database is inconsistent after deleting a 
calibrator lot. 

No substrate lot number or substrate serial 
number written to Diagnostics Copy to Disk 
files 
Diagnostics Copy to Disk Column Header 
names doni line up with Data In the 
"Sample_/^d_Test" section in some foreign 
languages 
Dialog Box Titles in Extremely Small Font in 
Japanese and Chinese . 
Access 2 NT: Language displayed in 
Windows wallpaper is incorrect after switching 
to or from one of the Asian Languages 

EDIViS Document ;V ,"' '. 

Access 2 3.3 PLRA WI 96487 

Access 2 3.3 PLRA W1133838 

Access 2 3.3 PLRA WI133840 

Access 2 3.3 PLRA W1134632 

Access 2 3.3 PLRA W1134656 

Decision ! . / 

No safety or efficacy 
risk. 
No actions are required. 
No safety impact. 
No actions are required 

No safety impact. 
No actions are required 

No safety impact 
No actions are required 
No safety impact. 
No actions are required 
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eased 

2 . 6 ^ . Issues In t roduced dur ing th is release cycle 

The Wotit [terns In the table below were Identified during testing of the System Software and were subject to a SFMEA. 

The tbnowfng Woric Items were identifted cbjilng testing of the System Software and were found to have no failure mode. 

• W1164712 - Not an temperature points are stored when an Assay is started whUe the UtDlty Assay is in progress (see Access 2 3.3 PLRA 
- Temp Point ConedioJi) 

The purpose of this Safety FaOure Modes Effects & Analysts (SFMEA) Is to document safety-related failure modes and ffte risk profile for the 
Access 2 software version 3.3 that will be released with the fbncwnng sofhivare anomaSes; 

WorV Items Identified and fixed are included In the table In §2.6.1 
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I 

2.7. Risk Control Measures results 

All prescribed mitigalion test results are captured in the appropriate location for 
the test. Refer to Team Foundation for the individual work item tests, the 
Software Testing and Software Validation Summary contains the references to 
locate objective evidence of successful completion of the other prescribed tesls. 

Message processing performance and lockup issue (from line 17 above), was 
corrected and the root cause was eliminated. The corrected software build was 
tested and verified using the mitigations described above in line 17 to ensure 
proper functional operation of the system soflware. Additionally, the design 
documentation will be updated lo capture this failure mode and to ensure that 
future software designers are aware. See Team Foundation Work Item 153325. 

2.8. Acceptability Rationale 
Based on the information captured In the Hazard Analysis and the scope 
statement in the Resolution tab of TFS for each Work Item resulting in software 
design change, analysis concludes: 

• The WI test cases are adequate to verify thai the changes are 
implemented as intended. 

• Functionality is sufficiently covered by the tesl cases listed in the Work 
Item. 

• Design and code reviews determined that any risk identified is effectively 
mitigated and there Is no identified residual risk. 

The prescribed testing selected comprehensively verifies/validates all the areas 
that have been affected by the change. 

The planned User Scenario testing will further validate that no new hazards have 
been introduced in the affected area for each Identified function or Process step 
and that no other areas are indirectly adversely affected. 

Contract developers and contract manufacturers' notification process will be 
initiated due to the following changes: 

• Temperature restrictions (suppress results when case temperature is 
outside range of 18 to 36°C) 

• New file format for Diagnostic Copy To Disk to include temperature 
related data. 

• New ability to load assay specific temperature correction algorithms 
through the APF. 

Specific testing will be performed to ensure that mitigations for the identified risks 
are effective: 

• Systems Integration Assay testing of Tnl due to 

o Implementation of algorithm for temperature correction, 

o Tnl new pipetting Cycle U 
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o The need to confirm that system functionality has not been 
negatively impacted by the cumulative set of software changes. 

• Software verification for non-thermally adjusted assays due to: 

o Suppression of results when case temperature Is outside range 
of18to36°C. 

o Decision to thermally correct an assay. 

2.9. Risk Assessment Conclusion 

Based on the above risk assessment and description of test coverage, the 
software verification and software validation testing combined with Systems 
Integration Assay Testing of Tnl is sufficient to ensure the risks associated with 
the changes in this software version are appropriately mitigated. 

Contract developers and contract manufacturers' notification process will be 
initiated. 

For risks that are in Risk Zone II (ALARP) all appropriate testing has been 
performed and controls put in place whereby the change team considers these 
risks are as low as reasonably practicable Risk control measures to maintain 
risks in Risk Zone II (ALARP) represent the generally accepted state of the art 
where all performance characteristics related to safety meet medical 
requirements for the intended uses of the instrument and are comparable to 
other instruments in commercial distribution. 

The residual risk for this release is found to be acceptable. 
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Purpose 

The purpose of this SRA is to summarize potential failure modes related to safety and 
corresponding hazardous situations, potential harms, mitigations/risk control measures, and the 
resulting residual risk profile and its acceptability for the Access 2 3.3 Software Design Change 
for thermal mitigation. Existing FMEAs are the source documents for this SRA which is limited to 
the Access 2 Immunoassay instrument and the Access 2 portion of the DxC integrated 
configurations. 

Scope 

2.1 Product(s) and/or System 

The scope of this analysis applies to Access 2 instruments and its system interface with the 
operators and the environment. 

2.2 Intended use 

The Access 2 system is an in vitro diagnostic device used for the quantitative, semi
quantitative, or qualitative determination of various analyte concentrations found in human 
body fluids. 

Definitions 

Access 2 
EDMS 
PSR 

Access 2, DxC 6001 
Enterprise Document Management System 
Product Safety Reference 

Reference Documents 

EDMS Object Name 
BCCR0001 
BCCP0082 
BCCP0083 
BCCP0109 
BCCG0059 
Thermal Control Algorithm Risk 
Manaqement Plan 
Access 2 3.3 System Software 
Change Risk Assessment 
AccuTnl PSR 
Rubella IgM Product Safety 
Reference 
Toxo IgM 11 Product Safety 
Reference 

Description 
Lexicon 
Product Safety Risk Management, Corporate Procedure 
Risk Acceptability, Corporate Procedure 
Risk analysis Methods, Corporate Procedure 
Software Risk Management, Corporate Guideline 
AccuTnl Thermal Risk Management Plan 

Safely FMEA for Software Change 

AccuTnl's Product Safety Reference 
Rubella IgM 's Product Safety Reference 

Toxo IgM 's Product Safety Reference 
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5. Input Documents to the SRA 

• EDMS Object Name : 'Access 2 3.3 System Software Change Risk Assessment*. 

• Tabulated below are ttie rows extracted from the PSRs corresponding to essays with Severity 
(S)/ Probability of Harm {P2) combinations resulling fn the highest risk per BCCP0083 risk matrix. 
These combinations of Severity and P2 are used to score the failure modes In this SRA. 

• Note if the hazardous situation Is stated as 'physician receives Incorrect results', the highest-risk 
Severily/P2 combination is Life Threatening Injury (LTI)/Frequent (F) based on the Rubella IgM 
PSR. 

ID-
1 

2 

3 

Produtt • 
Safety 
Reference. 
Rubella 
IgM 
Product 
Safety 
Reference 
(Version 
1.0) 

Toxo IgM 
Product 
Safety 
Reference 
(Version 
10) 

AccuTnl 
PSR 
(Version 
3.4) 

.Hazardous 

.SHuation 
False 
Positive 
(High) 
Result 

False 
Negative 
(Low) 
Result 

Delayed 
Result 

Severity bf 
,Harm(S),-
Life 
Threatening 
Injury 

Life 
Threatening 
Injury 

Permanent 
Injury 

Harm." 
The impact is potential Injury to the fetus. 
Patient may receive unnecessary additional 
testing, including some invasive testing. 
Depending on the magnitude of Ihe error, the 
physician may overestimate protection to 
Rubella. Physician may falsely attribute sera 
conversion. Physician may falsely diagnose as 
Rubella like Illness due to a reactive recent 
infection. If infection occurs during pregnancy, 
patient may not receive appropriate monitoring 
and/or treatment. Congenital Rutwila 
Syndrome develops in 90% of pregnancies al 6 
to 10 weeks, and 20% of pregnancies at 16 
weeks. Up to 20% develop Type 1 Diabetes In 
5 -20 years. Spontaneous abortion occurs in 
up to 20% of cases. Not vaccinating women 
who are in fact, susceptible to infection. 

Transmission of infection through transfusion or 
through Infected organ. 

Potential to cause life-threatening disease in 
previously un-fnfected individuals. 

Progression of cardiac diseaseAnjury 

Probability 
'of Harm 
fP2) • 
Frequent 

Occasional 

Highly 
Unlikely 
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Status: Released 

Access 2 SRA 

Company Tamp lata: 

BCCTQ116 

6. List of Participants Performing Risk Assessment 

9. 

Functional area 

Program Management 
Supply Chain 
Quality Assurance 
Requlatorv Affairs 
Software Research & 
Development 
EHS/PCE 
Business Quality Head 

Name' 

Ursula Peterson 
Scoti Matzke 

Gordon Frandsen 
Lynn Weist 

Franpols Auradon 

Jeff Gonzalez 
Scott Cundy 

. Participant 

X 
X 
X 
X 
X 

Approver 

X 
X 
X 
X 
X 

X 
X 

Risk Control Options Analysis 

All mitigations are design or protective measures. 

Conclusion 

All individual residual risks are in either Risk Zone 1 (Acceptable) or Risk Zone 2 (ALARP). 

For risks that are in Risk Zone 11 (ALARP), risk control measures to maintain risks in the ALARP 
zona represent Ihe generally accepted state of Ihe art where all performance characteristics 
related to salely meet (medical) requiremenls for the intended uses of the instrument and are 
comparable lo other instnjmenis In commercial distribution. All appropriate testing has been 
performed and controls put in place to ensure that risks are low as reasonably practicable. 

Appendix 

None 

10. Content Change Abstract 

Revision 
Level 

1.0 

1.1 

1.2 

Date 

3/16/12 

3/19/12 

3/20/12 

Author Name 

David Hurd 

David Hurd 

David Hurd 

Change Description 

Inilial Version. 

Review Comments from Mark Magnuson & 
other reviewers added. 

Made a few more changes based on review 
comments Including filling in TBD cells. 
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Company Template: 

BCCT0116 

1.3 3/21/12 G. Frandsen Attach IC-1 Form. 

11. Content Approvals 

My electronic signature confirms my approval of this document. 

APPROVALS: 
Peterson, Ursula I 
Frandsen, Gordon 
Auradon, Francois B 
Matzke, Scott D 
Weist, Lynn S 
Cundy, Scott 

APPROVED ON (MIW/DD/YYYY): 
03/21/2012 07:53:45 (PDT) 
03/21/2012 08:24:42 (PDT) 
03/21/2012 10:51:32 (PDT) 
03/22/2012 08:39:59 (PDT) 
03/23/2012 14:14:41 (PDT) 
03/28/2012 11:19:07 (PDT) 

12. System Risk Assessment (SRA) 

The following tables define the acronyms used to score the severity and P1/P2/P(tot) 
columns in the SRA chart. 

Legend for Severity 
LTI/CD 

PI/SD 
MRl/MaD 

TI/MID 
Nl/ND 

Life-threatening Injury /Catastrophic Damage 
Permanent Injury /Serious Damage 
Medically Reversible Injury /Major Damage 
Temporary Injury /Minor Damage 
Negligible Injury /Negligible Damage 

Leaend for P1/P2/Ptot 
HL 

F 
O 
R 

HU 

Highly Likely 
Frequent 
Occasional 
Remote 

Highly Unlikely 
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Access Reagents: ^ 

lU 
X -tr^ 

© BBCKMAN ( 'COUUER 

[M] fflT#^*« 

Access 
Access A e c u T n i [ R E ] A 9 8 I 4 3 

fifssQi i»mvtm± {it^iSi^m 
For use on Access 2 platforms only. 
Para uso exclusivo en sistemas Access: 
Yalniz Access 2 platfomilannda kullanilrfiak i^indir. 
Ann HcnoiibsoBaHMfl TOJibKo c nnaTt^e^MaMM Access 2. 
Access 2 M 

9 2012 Beckman Coulter, Inc. 
Printwj In U.S A 

2*^ -r lO^C 

B00538C 

BEOOVM 
QXATER 

Access 
Access A c c u T n l 

'^•j -? v > , zj-)\^-y -

EE] A98M3 
A c c e s s 

Access AccuTnl 

2x50Tests/l=IW 
Ria l 3.25 mL Paramagnetic particles coated witti mouse 

monoclonal anti-tiuman cTnl, TRIS, surfactant 
BSA 

SffiKS: 

R1b:9.95mL O. lNNaOH 

Rlc : 3.10 mL TRIS buffered saline with surfactant 

R id : 3.10 mL Mouse monoclonal antt-tiumon cTnl alkaline 
phosptiatase conjugate, ACES, surfactant 
protein (bovine, goat mouse). 

»ME»ei: 

EOTI 

i»ia:*B(b-*-t-yoA 
'j7.aaEJa 

ftu'h l - Q * - > I 7 9 7 . ^ y CD-:»-; i . f t» 

C€ 

Access 
Access AccuTnl 

REAGENT 

[nlE] A98I43 
2 reagent packs R1, for the quantitative determination of cTnl levels in human serum and plasma using the Access 2 
Immunoassay Systems, f 

1 envases de reactivosKl, para la determinacion cuantitativa de los niveles de cTnl en suero y plasma hurrianos 
utilizando los Slstema^ de Inmunoensayo Access 2, 

Access 2 Immunoassay Sistemlerini kullanarak insan serumu ve plazmasindaki cTnl dijzeylerini niceliksel olarak tespit 
etmek igin 2 reaktif riaketi R1, 

2 KOMnneicra pearsHTOB R1 flno KonnHecrBeHHoro onpefleneHUH K0HMeHTpai4MM cTnl B HenoBenecKoii cbiBopoTKe M 
nnasMe c McnonbsoBaHvieu CMcreivi MMMyHHoro aHantisa Access 2. 

^57.l!l4<b*- ftS: I*l^'i»1tfifflvU-X ' ^ U i ^ - y ^ v y . / T-J-tlX AccuTnl KIK/V^-? 

MSIBI 

Xi. 2 0 , 0 3 7 5 . - < 1.5% ProClin- 300 

R 43, S 28-37 
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Access Calibrators: 
^ 

^ 
y L 

O BBCXMAN 
COUUER 

Ml ffl?»^»« 

9 2012 Beckman Coulter. Inc. 
Printed In U.S.A. 

A c c e s s [CALIBRATORS [ 

Access A c c u T n l C A L I B R A T O R S [ R | L ] A 9 8 I 4 4 

Biffisai nsiiUiijA ({b^ftxs) 
For use on Access 2 platfomns only. 
Para uso exclusivo en sistemas Access 2. 
Yalniz Access 2 platfonmlannda kullanilmalt iQlndir. 
Ann McnojibsoBaHun To/ibKo c nnaT(t>opMaMM Access: 
Access 2 M 

2 0 X 

B00535C 

*2-i(rC after opening / npito autrnture / deaputfj de obrlr / dcpo repertura / naoh deniphhen / 
apAe a flbeitura / eflsr Oppnins / sfter AMng / po olMfsrdu / AgildiUan eonra / nocne •atpuTM / 
AtUailue Wkya / a S t t l t f t ? / } F » j e « 9 / edsr at d«i er ipnet / eupaxeMW K ^ e n 
oreapRHe 

BBCXMAN 
COUUER 

Access 
Access AccuTnl CALIBRATORS [SE] A981 •4 

1 X 1.5 mL SO BSA matrix, surfactant 9yilll)17Ji.7-a> 
BSA matrix surfactant recombinant cTnl. 

4 X 1.0 mL S2-S5 BSA matrix, surfactant recombinant cTnl. 

Calibration Card/Carte d'tobnnage/Tarjeta de calibracibn/Scheda di taratura/Kalibratorkai 
calibra^o/Kalibreringskort/Karcie kalibraqiTKelibrasyon kart/Kanvi6poDmHafl tcapra/Kalibi 

SO: 0 r^rmL -0.3 ng/mL 
~0.3MO/L 

S2:-1.2oi>fmL 
-1.2 Mon. 

Sl: -5.0 n^rrL 
-5.0 MOt-

S4: -25 r>e/mL 
-25Mon-

Access 
l - ^ J Access AccuTnl CALIBRATORS 

Eoa 

C€ 

Access 
Access AccuTnl CAUBRATORS 

( CALIBRATORS Igta IHJj 

[ M E A98I44 
CALIBRATORS 

CAUBRADORES 

KALIBRATORLER 

KAnUBPATOPbl 

For the quantiative determination of cTnl levels in human serum and plasma using the 
Access 2 Iminunoassay Systems. 

Para la deierminacibn cuantitativa de los niveles de cTnl en suero y plasma humanos 
utilizando los Sistemas de Inmunoensayo Access 2, 

/' 
Access2 Immunoassay Sistemlerini kullanarak insan serumu ve plazmasindaki cTnl 
duzeylerini niceliksel olarak tespit etmek l(in. 
Qn^KontiHecTBeHHoroonpeqeneHkifl K0HL|eHTpaL4Mii cTnl BHenoBenecKoii cbiBopoTKe M 
nnasMe c McnonbsoBaHMeM ckicreu biMuyHHoro anankiaa Access 2, 

h O ^ - y ^ y ^ m I T ' ^ ^ t X AccuTnl ^ - C U 7 1 ^ - 5 ' 

Xi. S 0.0375-< 1.5% ProClin- 300 
R 43, S 28-37 ©2012 Beckman Coulter, ma 
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For use on Access plat forms only 

Access AccuTn l 
Calibrator • »»'J7'l>^»^"^fcMn "N 

1.5 m l g 
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Made in U,S,A, Printedon U,S.;A. 

\ 

1 \ 

V. 
BECKMAN COULTER, iNGr.'Bn^a, CA 92821 / 
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# 3 1 
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2to10°C ^ 
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0 ng/mL @ 

For use on Access plat forms only 
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1 5 m L | 
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B00542B 
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i 
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COUl I m m u n o a s s a y S y s t e m s 

AccuTnl 
[REFI A98143 FOR USE ON ACCESS SYSTEMS WITH TEST NAI E: TniA 

intended Use The Access AccuTnl assay is a paramagnetic particle, ciiemiluminescent immu/ioassay for the 
quantitative determination of cardiac troponin I (cTnl) levels in human seruin and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patient/with unstable angina 
or non-ST segment elevation acute coronary syndromes with respect tp relative risk of 
mortality, myocardial infarction, or increased probability of ischemic/events requiring urgent 
revascularization procedures. 

Summary and The troponins (I, C, and T) are members of a complex of protei/{s that modulate the 
Explanation calcium-mediated interaction between actin and myosin within muscle cells.^ The nomenclature 

of these distinct proteins of the troponin complex is derived from their respective function in 
muscle contraction. Troponin T anchors the troponin corelplex to tropomyosin of the thin 
filament, whereas troponin I inhibits actomyosin ATPa^, and troponin C is a calcium-binding 
subunit. Three isotypes of troponin I (Tnl) have beemdentified: one associated with fast-twitch 
skeletal muscle, one with slow-twitch skeletal musefle, and one with cardiac muscle. The slow 
and fast-twitch isoforms have a similar molecula/weight of approximately 20,000 dalton (Da) 
each. The cardiac-specific Tnl (cTnl) isoform tyrs a molecular weight of approximately 24,000 Da 
and contains a post-translational tail of 31 ammo acids on the N-terirunus of the molecule.'̂ -^ This 
sequence and the 42% and 45% dissimilarity with the sequences of the other two isoforrris have 
made possible the generation of highly specific monoclonal antibodies without cross-reactivity 
with other non-cardiac Tnl forms.^'^ A s ^ result of its high tissue specificity cTnl is a 
cardio-specific, highly sensitive marker for myocardial damage. The Access AccuTnl assay uses 
monoclonal antibodies specifically directed against human cardiac troponin I. 

In acute myocardial infarction (AMI), cTrd levels rise in the hours after the onset of cardiac 
symptoms, reaching a peak at 12-16 hours and can remain elevated for 4-9 days post AMI.*'̂  
Numerous pathologies can potentially cause troponin elevations without overt ischemic heart 
disease.^'^ These pathologies include, but are not limited to, congestive heart failure, acute and 
chronic trauma, electrical «!ardioversion, hypertension, hypotension, arrhythmias, pulmonary 
embolism, severe asthma^ sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, 
extreme exercise, drug toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage 
renal disease, and rhaodomyolysis with cardiac injury. '̂̂ " Importantly, these other etiologies 
rarely demonstrate trie classic rising and falling pattern experienced with a myocardial 
infarction (MI), wj?Qch highlights the importance of serial monitoring when the clinical scenario 
is confusing.^'^^ 

Definition of A/6u\e iVIyocardiol Infarction 

In 2007, a Ta/k Force of the Joint European Society of Cardiology (ESC), American College of 
Cardiology'^(ACC), American Heart Association (AHA), and World Heart Federation (WHF) 
published an updated redefinition of MI in which biomarkers play a central role.^^ Professional 
groups are now united in establishing cardiac troponin (cTn) as the preferred biomarker for MI 
diagnosis. 

The published 2007 universal definition of MI states that the following is one criteria for the 
diagnosis of MI: 

© 2012 Beckman Coulter, Inc. 
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• "Detection of rise and/or fall of cardiac biomarkers (preferably troponin) with at least one 
value above the 99 percentile of the upper reference limit (URL) together with evidence of 
myocardial ischemia with at least one of the following: 

- Symptoms of ischemia; 
- ECG changes indicative of new ischemia [new ST-T changes or new left bundle 

branch block (LBBB)]; 
- Development of pathological Q waves in the ECG; 
- Imaging evidence of new loss of viable myocardium or new regional wall motion 

abnormality."^^ 
Additionally, the universal MI definition consensus document recommends an imprecision 
level (coefficient of variation, or CV) for troponin assays less than or equal to 10% at the 99* 
percentile URL of a healthy population.^^ 

When an increased cTn value is encountered in the absence of myocarjiual ischemia, a careful 
search for other possible etiologies of cardiac damage should be und^taken.^^ Serial 
measurements of cTn are necessary when cTn is not elevated upor/admission as cTn may not 
appear in blood within the first hours after myocardial injury.^^^ such, cTn should be measured 
upon admission, and then serially at regular intervals to demoristrate a rise or fall in cTn levels. 

Principles of 
the Procedure 

The Access AccuTnl assay is a two-site immunoenzymatic ("sandwich") assay. Monoclonal 
anti-cTnl antibody conjugated to alkaline phosphatase's added to a reaction vessel along with 
a surfactant-containing buffer and sample. After a short incubation, paramagnetic particles 
coated with monoclonal anti-cTnl antibody are added. The human cTnl binds to the anti-cTnl 
antibody on the solid phase, while the anti-cTnl afntibody - alkaline phosphatase conjugate 
reacts with different antigenic sites on the cTnl inolecules. After incubation in a reaction vessel, 
materials bound to the solid phase are held iiya magnetic field while unbound materials are 
washed away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel and 
light generated by the reaction is measurecywith a luminometer. The light production is directly 
proportional to the concentration of cTnMn the sample. The amount of analyte in the sample is 
determined from a stored, multi-point e!alibration curve. 

Product Access AccuTnl Reagent Pack (for^se on Access systems) 
Information Cat. No. A98143:100 determinati|6ns, 2 packs, 50 tests/pack 

• Provided ready to use. 
• Store upright and refrigerate at 2 to 10°C. 
• Refrigerate at 2 to 10°C for a minimum of two hours before use on the instrument. 
• Stable until the expiration date stated on the label when stored at 2 to 10°C. 
• Stable at 2 to 10°C for 26 days after initial use. 
• Signs of possible deterioration are a broken elastomeric layer on the pack or control values 

out of range. 
• If the reagent pack is damaged (i.e., broken elastomer), discard the pack. 

Rla: 

Rib: 

Rlc: 

Rid: 

Paramagnetic particles coated with mouse monoclonal anti-human 
cardiac troponin I (cTnl) suspended in TRIS buffered saline, with 
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide, 
and 0.1% ProClin** 300. 

0.1 N NaOH. 

TRIS buffered saline, surfactant, < 0.1% sodium azide, and 
0.1% ProClin 300. 

Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate 
diluted in ACES buffered saline, with surfactant, BSA matrix, protein' 
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300. 

Access AccuTnl for use on Access Systems 
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Warnings and 
Precautions 

Specimen 
Collection and 

Preparation 

For in vitro diagnostic use. 
Patient samples and blood-derived products may be routinely processed with minimum risk 
using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines. 
Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide 
build-up.^"* 
Xi. Irritant: 0.25% ProClin 300. 

R 43; May cause sensitization by skin contact. 
S 28-37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves. 

The Material Safety Data Sheet (MSDS) is available upor^request. 

1. Serum and lithium heparin plasma are preferred SM 
heparin plasma samples were tested using the Aqefess 
correlation analysis are shown below: 

pies. Matched serum and lithium 
AccuTnl assay. Regression and 

Range of 
Observations 

(ng/mL) 
Intercept (955/CI) Slope (95% CI) 

Correlation 
Coefficient (r) 

107 

104 

0.01-20 

0.01-5 

0,00 (0,00-0,00) 

0.00 (000-0,00) 

1,00(0.98-1,00) 

1.00(1.00-1,00) 

1,00 

1.00 

Heparin plasma and serum sample? should not be used interchangeably.'^ 

The role of preanalytical factors ipi laboratory testing has been described in a variety of 
published literature.'^'^'^''^ To rninimize the effect of preanalytical factors, observe the 
following recommendations for handling, processing, and storing blood samples: 
• Collect all blood samplesyobserving routine precautions for venipuncture.'^ 
• Allow serum samples tp clot completely before centrifugation. Time to clot may be 

prolonged in serum samples due to the patient's clinical condition or in patients receiving 
anticoagulant therat^y.'* 

• Keep tubes stoppered at all times.'^ 
• Store samples tightly stoppered at room temperature (15 to 30°C) for no longer than two 

hours. 
• Samples should be centrifuged and refrigerated within two hours of blood draw. 
• Serum or plasma should be physically separated from contact with cells as soon as 

possible with a maximum time limit of two hours from the time of collection. 
• Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely 

elevated results. 
• For plasma, avoid transferring material from the white blood cell/platelet layer located 

just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should 
be taken to avoid resuspending platelets. 

• Turbid serum or plasma samples containing particulate matter should be transferred from 
the original tube and recentrifuged prior to assay. A specimen (original tube) that contains 
a separating device (gel barrier) is never to be recentrifuged. 

• If the assay will not be completed within 24 hours, or for shipment of samples, freeze 
at -20°C or colder.'^ 

• Follow blood collection tube manufacturer's recommendations for centrifugation. 
• Samples may be stored for six months at -20°C. 
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3. Each laboratory should determine the acceptability of its own blood collection tubes and 
serum separation products. Variations in these products may exist between manufacturers 
and, at times, from lot-to-lot. 

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in 
a water bath. 

IVIaterials 
Provided 

Rl Access AccuTnl Reagent Packs 

Materials 1. Access AccuTnl Calibrators (for use on Access systems) 
Required But Provided at zero and approximately 0.3,1.2, 5.0,25, and 100 ng/mL (jag/L). 
Not Provided Cat. No. A98144 

2. Quality Control (QC) materials: commercial control material. 
3. Access Substrate 

Cat. No. 81906 
4. Access 2 

Access Wash Buffer II, Cat. No. A16792 

Procedural 1. Refer to the appropriate system manuals and/or Help sysĵ ^m for a specific description of 
Comments installation, start-up, principles of operation, system peirormance characteristics, operating 

instructions, calibration procedures, operational limiWtions and precautions, hazards, 
maintenance, and troubleshooting. 

2. Mix contents of new (unpunctured) reagent pack^by gently inverting pack several times 
before loading on the instrument. Do not invert open (punctured) packs. 

3. Use fifty-five (55) ^L of sample for each determination in addition to the sample container 
and system dead volumes. Refer to the appropriate system manuals and/or Help system for 
the minimum sample volume required^ 

4. The system default unit of measure fo/sample results is ng/mL. To change sample reporting 
units to the International System of IJnits (SI units) pg/L, or alternate units such as pg/mL 
or ng/L, refer to the appropriate sVstem manuals and/or Help system. To manually convert 
concentrations to the International System (pg/L), multiply ng/mL by multiplication 
factor 1. For manual conversioi/to pg/mL or ng/L, multiply ng/mL by a factor of 1000. 

Procedure Refer to the appropriate systejti manuals and/or Help system for iriformation on managing 
samples, configuring tests, requesting tests, and reviewing test results. 

Calibration Run the Access AccuTiiI Calibrator SO and Sl in quadruplicate, and the Calibrator S2-S5 in 
Details duplicate. 

An active calibration curve is required for all tests. For the Access AccuTnl assay, calibration is 
required every 56 days. Refer to the appropriate system manuals and/or Help system for 
information on calibration theory, configuring calibrators, calibrator test request entry, and 
reviewing calibration data. 

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for 
monitoring the system performance of immunochemical assays. Because samples can be 
processed at any time in a "random access" format rather than a "batch" format, quality control 
materials should be included in each 24-hour time period.'^ Include commercially available 
quality control materials that cover at least two levels of analyte. More frequent use of controls 
or the use of additional controls is left to the discretion of the user based on good laboratory 
practices or laboratory accreditation requirements and applicable laws. Follow manufacturer's 
instructions for reconstitution and storage. Each laboratory should establish mean values and 
acceptable ranges to assure proper performance. Quality control results that do not fall within 
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acceptable ranges may indicate invalid test results. Examine all test results generated since 
obtaining the last acceptable quality control test point for this analyte. Refer to the appropriate 
system manuals and/or Help system for information about reviewing quality control results. 

Results Patient test results are determined automatically by the system software. The amount of analyte 
in the sample is determined from the measured light production by means of the stored 
calibration data, and the application of mathematical adjustments. Patient test results can be 
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help 
system for complete instructions on reviewing sample results. 

Limitations of 
thie Procedure 

1. This product is for use on Access 2 systems only. It is not compatible with UniCel Dxl 
systems. 

2. For optimal performance, ambient laboratory temperature should be maintained between 
18°C and 28°C (64.4°F and 82.4°F) while conducting patient sample testing. 

3. Samples can be accurately measured within the analytical range of/fhe assay (approximately 
0.01-100 ng/mL [pg/L]). 
• If a sample contains less than the lower limit of detection fpf the assay, report the results 

as less than that value (i.e., < 0.01 ng/mL [pg/L]). 
• If a sample contains more than the stated value of the highest Access AccuTnl Calibrator 

(S5), report the result as greater than that value (i.e., >< 100 ng/mL [pg/L]). 
4. For assays employing antibodies, the possibility exist^for interference by heterophile 

antibodies in the patient sample. Patients who have/oeen regularly exposed to animals or 
have received immunotherapy or diagnostic procedures utilizing immunoglobulins or 
immunoglobulin fragments may produce antibpaies, e.g. HAMA, that interfere with 
immunoassays. Additionally, other heterophile antibodies such as human anti-goat 
antibodies may be present in patient sample^^"-^^ Such interfering antibodies may cause 
erroneous results. Carefully evaluate the results of patients suspected of having these 
antibodies. 

5. Other potential interferences in the patient sample could be present and may cause 
erroneous results in immunoassays. Scmie examples that have been documented in literature 
include rheumatoid factor, endogenpds alkaline phosphatase, fibrin, and proteins capable of 
binding to alkaline phosphatase.^^'?" Fibrinolytic agents activate proteases that may 
influence protein measurements, including troponin.^^ Carefully evaluate the results of 
patients suspected of having these types of interferences. 

6. The role of preanalytical factois in laboratory testing has been described in a variety of 
published literature.^^'^'''^* Following blood collection tube manufacturers' specimen 
collection and handling recpmmendations will help to reduce preanalytical error. 

7. The Access AccuTnl assay is not intended to be used in isolation and medical decisions 
should not be based on a single AccuTnl determination at one time point.^^ Results should 
be interpreted in conjunction with other diagnostic tests and clinical information. When 
serial samples are obtained and troponin is considered in the clinical context of each patient, 
acute events such as.MI may be distinguished from other conditions causing myocardial 
injury.^^ 

8. The Access AccuTnl assay does not demonstrate any "hook" effect up to 2500 ng/mL 
(ng/L). 

Expected Clinical Performance Evaluation 
Values As described in the Summary and Explanation section of this document, the universal 

definition of MI/AMI has promoted the use of more sensitive cTn assays and lower cutoffs. To 
establish clinical performance of Access AccuTnl to aid in the diagnosis of MI, a clinical study 
was designed and executed to identify sensitivity (% MI correctly identified) and specificity 
(% non-MI correctly identified) at cutoffs near and at the 99 percentile URL. 
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A multicenter prospective cohort study was performed, enrolling 1929 subjects from 
Emergency Department (ED) patients presenting with chest pain or equivalent ischemic 
symptoms suggestive of Acute Coronary Syndromes (ACS). Subjects who met the following 
criteria were considered eligible for inclusion in the study: 

• Provided written informed consent. 
• Were > 21 years of age. 
• Presented to the ED with chest discomfort or equivalent ischemic symptoms occurring at 

rest, lasting > 5 minutes and were consistent with myocardial ischemia symptoms. 
• Had a 12-lead electrocardiogram (ECG) taken at time of presentation to the ED. 
• Had a minimum of 3 blood collections within 24 hours of presentation to the ED, however, 

subjects with only 2 collections were included if immediate intervention was required per 
the standard-of-care and a 3 collection could not be performed without dela5^ng treatment. 

In addition to meeting the eligibility criteria, each subject's diagnosis was reviewed by a central 
adjudication panel consisting of three members with clinical expertise in tKe diagnosis of MI. 
Each subject's case report form was reviewed independently by two rri^fnbers of the 
adjudication panel and they made an independent diagnosis consistent with the Universal 
Definition of MI.̂ ^ If there was disagreement in the diagnoses from4he first two panel 
members, the third member was asked to make a diagnosis. The/panelists were blinded to the 
attending physician's original diagnosis. Case report forms incnided information regarding 
patient history, symptoms, ECG, and troponin values from tj/e facility's standard-of-care 
device. 

A total of 1929 of subjects were evaluated in the testing/Two hundred fifty three (253) were 
diagnosed with MI, and 217 had at least one elevated/troponin with diagnoses other than MI 
(see table Reasons for Elevated Troponin Values in Mon-MI Patients). To assess performance of 
the Access AccuTnl assay, all samples were tested/t one of five independent testing facilities on 
an Access 2 System. All testing was performed Using lithium heparin plasma samples which 
were collected at baseline and multiple time points following admission: 1-3 hours, 3-6 hours, 
and 6-9 hours. Data was analyzed at time points following admission and also at time after 
symptom onset. 

The American College of Emergency Physicians (ACEP) recommends serial troponin 
measurements if < 8 hours after symptom onset; a single negative troponin measured > 8 hours 
after symptom onset may be used to i^le out MI in the ED in the context of the patient's clinical 
presentation and history.^' Howey^, patient estimates of symptom timing may not be totally 
reliable, prompting serial sampliifg recommendations.^^'''*' 

Clinical Sensitivity and Specificity 
Clinical sensitivity (% MI correctly identified) and specificity (% non-MI correctly identified) 
were calculated at values near the URL. Sensitivity and specificity results are shown in the 
tables below for values < 8 hours after symptom onset and > 8 hours after symptom onset and 
values between 0.02 and 0.10 ng/mL at baseline, and multiple time points following admission 
1-3 hours, 3-6 hours, and 6-9 hours. The sensitivity and specificity was calculated from the 
data from the prospective clinical trial described above and used the adjudicated decision of MI 
as the clinical endpoint. 

Results < 8 Hours After Symptom Onset 

Tnl cutoff (>) 
(ng/mL) 

0.02 

0.03 

0.04 

0.05 

0.06 

0.10 

Sensitivity 

% 
96.4 

91.5 

85.5 

78.2 

72.7 

53,9 

n/N 

159/165 

151/165 

141/165 

129/165 

120/165 

89/165 

95% CI 

93.5-99.2 

87,3-95.8 

80,1-90,8 

71,9-84,5 

65.9-79.5 

46,3-61.5 

Specificity 

% 
83,2 

89.1 

93,6 

95.5 

96.9 

98.3 

n/N 

826/993 

885/993 

929/993 

948/993 

962/993 

976/993 

95% CI 

80,9-85.5 

87.2-91.1 

92.0-95,1 

94.2-96,8 

95,8-98,0 

97.5-99,1 

Access AccuTnl for use on Access Systems 
Page 6 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

B16315A IDRAFTI © 2012 Beckman Couller, Inc, 

Appendix 31 page 13 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Tnl cutoff (>) 
(ng/mL) 

0.02 

0,03 

0,04 

0,05 

0,06 

0.10 

Results > 8 Hours After Symptom Onset 

Sensitivity 

% 
96,9 

94,3 

88.1 

79,2 

73,0 

60,4 

n/N 

154/159 

150/159 

140/159 

126/159 

116/159 

96/159 

95% CI 

94.1-99,6 

90.7-97.9 

83.0-93.1 

72,9-85.5 

66,1-79.9 

52.8-68.0 

Specificity 

% 
81.7 

86.8 

92.7 

94.9 

96.3 

98.7 

n/N 

909/1113 

966/1113 

1032/1113 

1056/1113 

1072/1113 

1099/1113 

95% CI 

79.4-83.9 

84.8-88.8 

91.2-94.2 

93,6-96.2 

95,2-97.4 

98.1-99.4 

Results at Baseline Measurement (Admission to ED) 

Tnl cutoff (>) 
(ng/mL) 

0.02 

0.03 

0,04 

0,05 

0,06 

0.10 

Sensitivity 

% 
92,1 

87.4 

77,1 

65,6 

59.7 

44,7 

n/N 

233/253 

221/253 

195/253 

166/253 

151/253 

113/253 

95% CI 

88.8-95.4 

83.3-91.4 

71.9-82.3 

59.8-71.5 

53,6-65,7 

38,5-50,8 

Specificity 

% 
84.3 

89.3 

93.9 

95.6 

97.0 / 

9 8 . 6 / 

1,/N 

1^2/1675 

/1495/1675 

/ 1572/1675 

/ 1602/1675 

1625/1675 

1651/1675 

95% CI 

82.6-86.0 

87.8-90.7 

92,7-95,0 

94,7-96,6 

96,2-97.8 

98.0-99.1 

Results at 1-3 Hours Post Admiss ionlb the ED 

Tnl cutoff (>) 
(ng/mL) 

0.02 

0,03 

0,04 

0,05 

0,06 

0,10 

Sensitivity 

% 
98,4 

96,0 

89,5 

80,6 

74,2 

54,0 

n/N 

122/124 

119/124 

111/124 

100/124 

92/124 

67/124 

95% CI / 

96.2-100,0/ 

92,5-99V 
84,1-9/9 

73.7^7.6 

66/-81.9 

^,3-62.8 

/ Specificity 

% 
85.5 

89.4 

93.5 

95.8 

97.0 

98.8 

n/N 

867/1014 

907/1014 

948/1014 

971/1014 

984/1014 

1002/1014 

95% CI 

83,3-87,7 

87.6-91.3 

92.0-95,0 

94.5-97,0 

96.0-98.1 

98.2-99.5 

Results at 3-6 Hours Post Admission to the ED 

Tnl cutoff (>) 
(ng/mL) 

0.02 

0,03 

0.04 

0.05 

0.06 

0.10 

Sensitivity / 

% 
98,1 

94,9 

87,3 

79,0 

72,0 

54,8 

n/N / 

154/15y 

149/1S7 

137//57 

124/157 

\-pl\S7 
86/157 

95% CI 

95.9-100.0 

91.5-98.3 

82.0-92.5 

72.6-85.4 

64.9-79.0 

47.0-62.6 

Specificity 

% 
81,0 

86,7 

93,0 

95,0 

96.4 

98,3 

n/N 

762/941 

816/941 

875/941 

894/941 

907/941 

925/941 

95% CI 

78.5-83.5 

84.5-88,9 

91.4-94,6 

93.6-96,4 

95,2-97,6 

97.5-99,1 
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Results at 6-9 Hours Post Admission to the ED 

Tnl cutoff (>) 
(ng/mL) 

0.02 

0.03 

0.04 

0,05 

0.06 

0.10 

Sensitivity 

% 
93.0 

90,7 

90.7 

86,0 

79,1 

74.4 

n/N 

40/43 

39/43 

39/43 

37/43 

34/43 

32/43 

95% CI 

85,4-100,0 

82,0-99.4 

82.0-99.4 

75.7-96,4 

66.9-91,2 

61,4-87,5 

Specificity 

% 
76,4 

87.0 

93,1 

94.7 

95.9 

98.4 

n/N 

188/246 

214/246 

229/246 

233/246 

236/246 

242/246 

95% CI 

71.1-81.7 

82.8-91,2 

89.9-96.3 

91,9-97.5 

93,5-98.4 

96.8-100.0 

Optimal sensitivity and specificity is achieved by using a 0.03 ng/mL clinical decision point. 
The Access AccuTnl assay demonstrates a total coefficient of variation of 10% at this clinical 
decision point. 

The Access AccuTnl is not intended to be used in isolation and medic2(l decisions should not be 
based on a single AccuTnl determination at one time point.^^ Resujts should be interpreted in 
conjunction with other diagnostic tests and clinical information. JWhen serial samples are 
obtained and troponin is considered in the clinical context of ê fch patient, acute events such as 
MI may be distinguished from other conditions causing myocardial injury.^^ 

Non-MI patients with elevated cTnl values (Cardiac IVIusae Damage) 
Other conditions resulting in myocardial injury can corrtribute to elevated cTnl levels. These 
conditions include, but are not limited to, congestive^eart failure, acute and chronic trauma, 
electrical cardioversion, hypertension, hypotension; arrhythmias, pulmonary embolism, severe 
asthma, sepsis, critical illness, myocarditis, strok^non cardiac surgery, extreme exercise, 
drug-induced damage (cocaine, amphetamine/and others), end stage renal disease, and 
rhabdomyolysis with cardiac injury. Importantly, these other etiologies rarely demonstrate the 
classic rising and falling pattern experienced with a myocardial infarction (MI), which 
highlights the importance of serial monit^ing when the clinical scenario is confusing.^ 

There were 1676 non-MI patients identified in this study. Of these non-MI patients, 217 (13%) 
had troponin values greater than or equal to 0.03 ng/mL on one or more of the serial 
collections. The table below lists the/diagnoses for the subjects with elevated troponin levels not 
attributable to MI. Results are consistent with literature findings that troponin may be elevated 
in coronary and non coronary di^ase in the presence of myocardial injury.̂ '̂ '̂ "'̂ ^ 
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Reasons for Elevated Troponin Values in Non-MI Patients 

Stable angina 

Unstable angina 

Atrial fibrillation/flutter 

COPD or Asthma 

Cancer 

Cardiomyopathy 

Cardiotoxic Drugs 

Carditis 

Chronic Kidney Disease or Renal Failure 

Cirrhosis 

Coronary Artery Disease (CAD) 

Deep Vein Thrombosis 

Diabetes Meilitus 

Dyslipidemia or Hypercholesterolemia / 

Heart Failure / 

Hypertension (HTN) / 

Infection (e.g, HIV, Hepatitis, Sepsis, etc.) / 

Pacemaker/Defibrillator (ICD) / 

Peripheral Vascular Disease (PVD) or Peripheral Artery Disease^PAD) 

Prior Acute Myocardial Infarction (AMI) / 

Prior Coronary Artery Bypass Graft (CABG) / 

Prior Coronary Artery Stent or Angioplasty / 

Prior Stroke or Cerebral Vascular Accident / 

Pulmonary Embolism / 

Stroke / 

Tachycardia / 

Other Cardiac Condition / 

n/217 (%) 

11(5.1) 

20(9.2) 

34 (15.7) 

28(12,9) 

14 (6,5) 

9(4,1) 

14 (6,5) 

2 (0.9) 

73 (33.6) 

2 (0.9) 

108 (49,8) 

5 (2,3) 

90(41,5) 

128 (59.0) 

111 (51.2) 

179 (82.5) 

28(12,9) 

10 (4.6) 

19 (8.8) 

83 (38.2) 

43 (19,8) 

65 (30,0) 

31 (14.3) 

10 (4.6) 

5 (2.3) 

12 (5.5) 

21 (9.7) 

Note: Total number of subjects and percentages may not adcf to 100% because patients may have more than one condition. 

Risk Stratification for NSTEMI/UA Patient 

In a separate study conducted in 2003^ith a previous version of Access AccuTnl,''^ results 
were analyzed from 1736 patients diagnosed with NSTEMI/UA. Patients were seen in 
follow-up at 30 days and every tlur/e months thereafter. Follow-ups continued for an average of 
one year (minimum of six month^. Over the duration of the study, patients were monitored for 
adverse cardiac events which ic(cluded death, MI, and recurrent ischemia at rest, leading to 
rehospitalization and UR. Blood samples were obtained from all patients and were tested for 
troponin concentrations by me Access AccuTnl assay. 

Results were evaluated at^utoffs of 0.04 ng/mL and 0.06 ng/mL. Cardiac troponin I 
concentrations can be uaed to risk stratify NSTEMI/UA patients for both short-term (42 days) 
cmd longer-term (10 months) assessment for potential adverse cardiac events (death, MI, UR). 
Cardiac troponin I levels provide useful prognostic information and aid in the risk stratification 
of NSTEMI/UA patients. This association was shown to be independent of the following 
covariates: risk factors for CAD, prior history of CAD, drugs used in two weeks prior to 
enrollment, drugs used during hospitalization, sex, race, and age. The results from this study 
indicate that elevated troponin levels are independently and significantly associated with an 
increased risk of adverse cardiac events in patients diagnosed with NSTEMI/UA. 

The Access AccuTnl results should be interpreted in light of total clinical presentation of the 
patient, including: medical history, physical examination, ECG, and biochemical cardiac 
marker measurements. 
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Apparently Healthy Adults 
1. Each laboratory should establish its own reference ranges to assure proper representation of 

specific populations and sample types, and to reflect current practice and criteria for 
MI/AMI diagnosis at their institution. 

2. In one study, the 99̂ *̂  percentile URL using lithium heparin plasma samples for a specific 
population of apparently healthy adults with no known cardiac disease was determined. 
Subjects were selected from seven geographically diverse locations and were required to 
be > 18 years of age, apparently healthy and able to provide written informed consent. Both 
male and female subjects were included with approximately half above the age of 40 and the 
other half between 18 and 40. Subjects were excluded from the study if they met any of the 
following criteria: 
• Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, 

coronary artery disease, history of MI, history of percutaneous transcoronary 
angiography/angioplasty (PTCA) or coronary artery bypass graft^CABG), peripheral 
artery disease including cerebrovascular disease/stroke or deeo/vein thrombosis, 
hemostatic disorders, and/or congestive heart failure. / 

• Currently taking a medication for cardiovascular disease, including: ACE inhibitors. 
Angiotensin n receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood 
thinners, and/or platelet inhibitors. 

• Diabetes. 
• Chronic kidney disease. 
• Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic 

obstructive pulmonary disease (COPD), HIV, MBV, HCV, lupus erythematosis, 
rheumatoid arthritis, and/or scleroderma. / 

• Acute bacterial or viral infection, includirjg: bronchitis, upper respiratory infection, strep 
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or 
urinary tract infection. 

• Pregnancy. 
The observed 99"^ percentile for this pbpulation is shown in the following table: 

Age Range 
99th Percentile 

(95% CI) 

Total 

Male 

Female 

18-94 

# 
# 

0.02 ng/mL (0.01-0.05) 

0.02 ng/mL (0.01-0,06) 

0.02 ng/mL (0,01-0.05) 
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The graph below illustrates the distribution of samples for males and females. 
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3. Imprecision of Access AccuTnl demonstrates^ total coefficient of variation of < 10% at 
0.03 ng/mL, which falls within the 95% confidence interval of the 99* percentile URL from 
the sample population above. 

Methods Comparison 
A comparison of 1717 lithium heparin plasma values using the Access AccuTnl assay on the 
Access 2 system and a commercially ajtailable immunoassay system gave the following 
statistical data: 

Range of 
Observations 

(ng/mL) 
^Intercept (95% CI) Slope (95% CI) 

Correlation 
Coefficient (r) 

1717 

1664 

0,01-50 

0,01-5/ 

0,00 (0,00-0,00) 
0,00 (0.00-0,00) 

0.68 (0,67-0,69) 

0.70 (0,70-0,71) 

0,98 

0,98 

Linearity 
Twelve studies, based or/CLSI EP6-A,^^ were performed to determine linearity of the Access 
AccuTnl assay. For each study, one high sample (> 100 ng/mL) and one low sample 
(< 0.01 ng/mL) were mixed to make nine evenly distributed sample concentrations plus two 
additional low concentrations. Four replicates of the nine mixed samples, eight replicates of the 
low sample and two replicates of the high sample were run on an Access 2 system. The Access 
AccuTnl assay demonstrates linearity with a maximum deviation between a linear and 
non-linear fit of < 16% for samples > 0.105 ng/mL (pg/L), and < 0.0168 ng/mL (pg/L) for 
samples < 0.105 ng/mL (pg/L). 
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Imprecision 
This assay exhibits total imprecision of < 8% at concentrations greater than 0.105 ng/mL 
(pg/L), and total Standard Deviation (SD) < 0.0084 ng/mL (jag/L) at concentrations 
< 0.105 ng/mL (pg/L). One study, based on CLSI EP5-A2^^ guidelines, provided the following 
data. This study used two patient pools and three commercial controls, tested in duplicate in 
two runs per shift, two shifts per day, over a minimum of 10 days, generating at least 20 
independent assays. 

Sample 

Low Patient Pool 

Commercial Control 1 

Commercial Control 2 

Commercial Control 3 

High Patient Pool 

Mean 
(ng/mL) 

0,07 

0.91 

1,96 

13.97 

56,36 

Within Run 
(%CV) 

5.0 

2,0 

2,2 

2,3 

5,1 

Between Run 
(%CV) 

5.0 

5.0 

4.9 

4.7 

3.9 

Total Imprecision 
(%CV) 

7.1 

5,4 

5.3 

5,2 

6.4 

Analytical Specificity/Interferences 
The following potential interfering substances were added to lithium heparin plasma pools at 
two concentrations of cTnl (0.01 ng/mL and approximately 0.5,0 ng/mL). Additionally, each 
substance was tested at two concentrations. All cTnl values pbtained in the presence of each 
substance were less than ± 10% of the control. This study )Vas run on three Access 2 systems 
and values were calculated as described in CLSI EP7-A2.'^'' Data below represents the highest 
substance concentrations tested. 

Substance 

Acetaminophen 

Acetylsalicylic Acid 

Allopurinol 

Ambroxol 

Ampicillin 

Ascorbic Acid 

Atenolol 

Bilirubin (conjugated) 

Bilirubin (unconjugated) 

Biotin , 

Caffeine / 

Captopril / 

Cinnarizine 

Cocaine /' 

Diclofenac 

Digoxin / 

Dopamine 

Erythromycin 

Fibrinogen 

Furosemide 

Highest 
Concentration 

Added 

20 mg/dL 

65 mg/dL 

40 mg/dL / 

40 mg/d^ 

5 mg/dL 

6 n 4 / d L 

Vmg/dL 

/40 mg/dL 

/ 40 mg/dL 

' 290 ng/mL 

10 mg/dL 

5 mg/dL 

40 mg/dL 

2 mg/dL 

5 mg/dL 

200 ng/mL 

48.75 mg/dL 

20 mg/dL 

1000 mg/dL 

3 mg/dL 

Substance 

Hemoglobin 

Human Serum Albumin 

Ibuprofen 

Low MW Heparin 

Methyldopa 

Nifedipine 

Nitrofurantoin 

Nystatin 

Oxytetracycline 

Phenytoin 

Propranolol 

Quinidine 

Simvastatin 

Sodium Heparin 

Theophylline 

Triglycerides 

Trimethoprim 

Verapamil 

Warfarin 

Highest 
Concentration 

Added 

5 mg/mL 

6000 mg/dL 

50 mg/dL 

71 Mg/mL 

2.5 mg/dL 

60 Mg/dL 

6.4 mg/dL 

2.15 mg/dL 

24 mg/dL 

10 mg/dL 

500 Mg/mL 

2 mg/dL 

200 Mg/mL 

28,8 U/mL 

25 mg/dL 

500 mg/dL 

7,5 mg/dL 

16 mg/dL 

30 Mg/mL 
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To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the 
substances shown in the following table were added to two levels of cTnl human lithium 
heparin plasma samples and run on an Access 2 system. Values for cross-reactivity were 
calculated as described in CLSI EP7-A2.^'' No significant (< 1%) cross-reactivity was observed. 

Substance 

Actin 

Cardiac troponin C 

Human CK-MB 

Myoglobin 

Myosin 

Recombinant human cTnT 

Skeletal troponin I 

Tropomyosin 

Concentration 
Added (ng/mL) 

1000 

1000 

1000 

1000 

1000 

1000 

lOOO/ 

100^ 

Limit of Blank 

The Access AccuTnl assay has a Limit of Blank (LoB) of < O.Qlf ng/mL (pg/L). One study 
determined the LoB for Access AccuTnl to be 0.003 ng/mL/(pg/L). LoB was tested using a 
protocol based on CLSI EP17-A.^^ A total number of 156 replicates of a zero analyte sample (SO 
calibrator) were measured in 12 runs using multiple reagent and calibrator lots on three Access 
2 systems. 

Limit of Detection 

The Access AccuTnl assay has a Limit of Detectioh (LoD) of 0.01 ng/mL (pg/L). One study 
determined the LoD for Access AccuTnl to be 0^05 ng/mL (pg/L). LoD was tested using a 
protocol based on CLSI EP17-A.^^ Three replicates from five low-level heparin plasma samples 
were measured using multiple reagent and «lalibrator lots in 12 runs on three Access 2 systems. 

Limit of Quantitation 

Nine studies, based on CLSI EP17-A,^^ vOere performed to determine the Limit of Quantitation 
(LoQ) of the Access AccuTnl assay. Each study tested seven samples in triplicate, in two runs 
per shift, two shifts per day, over a n/inimum of 10 days using one Access 2 system and one 
reagent lot. In the nine studies a top\ of six Access 2 systems, three lots of reagents, and two 
calibrator lots were used. 

To estimate the expected imprecision in the clinically relevant concentration range, data from 
the rune studies were pooled together. A three-parameter logistic model was fitted to the 
pooled data. Combining the/results from all studies, the Access AccuTnl LoQ was 0.03 ng/mL 
(pg/L) at 10% CV and O.OlAg/mL (pg/L) at 20% CV. 
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Limit of Quantitation Plot (Total Imprecision) 

T 
0.10 0.15 / 0.20 

Concentration (p^mL) 

The individual s tudy results are shown in the tabje below: 

Study # 

1 

2 / 

3 / 

4 / 

5 / 

/ 6 

./ 7 

/ 8 

9 

/Limi t of Quantitation Dose (ng/mL) 

/ 10% CV 

/ 0,02 

0,02 

0,02 

0.03 

0.02 

0,02 

0,04 

0,03 

0.03 

20% CV 

<0,01 

0,01 

<0.01 

<0.01 

<0,01 

0,01 

0,02 

0.02 

0.01 
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BECKMAN 
Immunoassay Systems ^^SJ^LI d x 

AccuTnl CALIBRATORS 
I R E F I A 9 8 1 4 4 FOR USE O N ACCESS SYSTEMS W I T H TEST NAME: TnIA 

Intended Use The Access AccuTnl Calibrators are intended to calibrate the Access AccuTnl assay for the 
quantitative determination of cardiac troponin I (cTnl) levels in human serum and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction. 

Cardiac troponin I determination aids in the risk stratification of patients with unstable angina 
or non-ST segment elevation acute coronary syndromes with respect to relative risk of 
mortality, myocardial infarction, or increased probability of ischemic events requiring urgent 
revascularization procedures. 

Summary and Quantitative assay calibration is the process by which samples with known analyte 
Explanation concentrations (i.e., assay calibrators) are tested like patient sarnples to measure the response. 

The mathematical relationship between the measured responses and the known analyte 
concentrations establishes the calibration curve. This mathematical relationship, or calibration 
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific 
quantitative analyte concentrations. 

Traceability The measurand (analyte) in the Access AccuTnl Calibrators is traceable to the manufacturer's 
working calibrators. Traceability process is based/6n EN ISO 17511. 

The assigned values were established using representative samples from this lot of calibrator 
and are specific to the assay methodologies of the Access reagents. Values assigned by other 
methodologies may be different. Such differences, if present, may be caused by inter-method 
bias. 

Product Access AccuTnl Calibrators (for use/6n Access systems) 
Information Cat. No. A98144: SO-Sl, 1.5 mL/vial; S2-S5,1 mL/vial 

• Provided ready to use. 
• Freeze upon receipt at -20°Cj6i colder. 
• Mix contents thoroughly by gently inverting before use. Avoid bubble formation. 
• Stable until the expiratior/date stated on the label when stored at -20°C or colder. 
• After removing from -2CrC storage, the thawed vials are stable at 2 to 10°C for 60 days. Label 

the vials with the date/of thaw or the date of expiration. 
• Return calibrators to 2 to 10°C after each use. Do not refreeze opened vials. 
• Signs of possible deterioration are control values out of range. 
• Refer to calibration card for exact concentrations. 

SO: 

Sl, S2, S3, 
S4, S5: 

Calibration 
Card: 

Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1% 
sodium azide, and 0.1% ProClin** 300. 

Recombinant troponin complex at cTnl levels of approximately 0.3,1.2, 
5.0, 25 and 100 ng/mL (pg/L) in buffered BSA matrix with surfactant, 
< 0.1% sodium azide, and 0.1% ProClin 300. 

1 
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Warnings and • For in vitro diagnostic use. 
Precautions • Patient samples and blood-derived products may be routinely processed with minimum risk 

using the procedure described. However, handle these products as potentially infectious 
according to uruversal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines. 

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide 
build-up.^'* 

• Xi. Irritant: 0.1% ProClin 300. 

R 43: May cause sensitization by skin contact. 
S 28-37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves. / 

• The Material Safety Data Sheet (MSDS) is available upori request. 

Procedure Refer to the appropriate system manuals and/or Heir/system for information on calibration 
theory, configuring calibrators, calibrator test reque^entry, and reviewing calibration data. 

Calibration Run the Access AccuTnl Calibrator SO and S ^ n quadruplicate, and the Calibrator S2-S5 in 
Details duplicate. 

The Access AccuTnl Calibrators are provided at six levels - zero and approximately 0.3,1.2,5.0, 
25, and 100 ng/mL (pg/L). Assay calibranon data are valid up to 56 days. 

Limitations of if there is evidence of microbial contamination or excessive turbidity in a reagent, discard the 
the Procedure vial. 
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Publication Notes 
Each page of this Access 2 Instructions for Use is identified with its revision and release date. For pages other than the 
title and publication pages, revision information is located at the bottom ofthe page. 

All pages of this manual are issued as revision P/N B14255 A - DRAFT, release date 3/12/12. 

This manual is intended for use with the Access 2 Immunoassay System. This manual also can be used as supplemental 
material for the UniCel DxC 600i and the SYNCHRON LXi 725 systems, which consist of an Access 2 system 
integrated with another Beckman Coulter system. 

Beckman Coulter, Inc. grants a limited non-exclusive license to the Access 2 system owner or operator to make a copy 
of all or a portion of this book solely for laboratory use. 

Ostase and Hybritech are trademarks of Hybritech Incorporated and are registered with the USPTO. Hybritech 
Incorporated is a subsidiary of Beckman Coulter, Inc. 

Beckman Coulter, the stylized logo. Access, UniCel, SYNCHRON LX, and AccuTnl, are trademarks of Beckman 
Coulter, Inc., and are registered with the USPTO. 
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• Assay-Specific Reagents A-1 

• System Supplies A-5 
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Access 2 Instructions for Use 1: System Overview 

1 System Overview 

Intended Use 
The Access 2 system is an in vitro diagnostic device used for the quantitative, semi-quantitative, or qualitative 
detennination of various analyte concentrations found in human body fluids. 

Scope of Manual 
The Access 2 Instnictions for Use is intended for use after you have become familiar with the Access 2 system. 
The Instructions for Use contains short instructions for everyday use and routine maintenance. It also contains 
general infonnation about the Access 2 instrument, such as theory of operation, system specifications, safety 
labeling, and troubleshooting. 

NOTE 

Regardless of the frequency with which you perform a procedure, regularly review the complete 
procedures, including their cautions for protecting the instrument from damage, and their wamings for 
ensuring your personal safety. 

Reference Materials 
Additional Access 2 system documentation is listed in Appendix A. For more information, contact your 
Beckman Coulter representative. 

Technical Support 
For technical assistance with the Access 2 Immunoassay System: 

• In the U.S.A. or Canada, contact Beckman Coulter Technical Support by phone at 800-854-3633, or 
online at wwrw.beckmancoulter.com. Before using online support the first time, you will need to 
register online. 

• Outside the U.S.A. and Canada, contact your technical support representative. 

NOTE 

Be prepared to provide your system ID. 
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Access 2 Instructions for Use 1: System Overview 

System Description 

Carousel Module 

y Sample Carousel 

> Internal Bar Code Reader f ^ " ^ 
* Cup/Tube Detector 
* Reagent Carousel 

Processing Functions 

Main Pipettor Module 

* Precision Pump and Valve 
• Pipettor Gantry 
• Ultrasonic Transducer 
* Primary Probe 

, - .w. i . . „ r , .«<. . r r , ru>i ^•,,^',„ 

<*-• 

Analytical Module 

> Reaction Vessel Loader 

• Incubator Belt 
> Wash/Read Carousel 
• Luminometer 

Fluldlc Module 
> Probe Wash Tower 
> Vacuum Pump 
y Vacuum Reservoir 
• Substrate Pump, Valve, and 

Heater 
> Wash Pump and Valve 
y Peristaltic Waste Pump 
> Fluids Tray 

1 

""""""" ' " " 1. 

US System Unked to 
Workgroup Server PC 

Control Functions 

Electronics Module 

Power Supply 
Printed Circuit Boards 
Reset Button 
Internal Hard Drive 
3.5-Inch Disk Drive 
interlock Switch 
RV Load Door Alarm 

3 • ' • ' '™""—•"^ -- • 

Instrument Software 

tm^sti 

Interface Functions For 
Workgroup and Server 

Peripherals Module 

Printer 
Touch Screen Monitor 
Mouse 
Keyboard 
Articulated Arm 
Handheld Bar Code Reader 
External Computer (PC) 

atfA-3 

User Interface 
Software 

NOTE 

Technological advances 

and availability may 

determine the specific 

extemal computer 

components of your 

instrument. 

Optlonall lnkto 1-3 
Client PCs In the 

Workgroup 
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Access 2 Instructions for Use I; System Overview 

System Modes 
The Access 2 system has four system modes that indicate the operating state ofthe system. The current mode is 
displayed in the upper left comer of each screen. When the system is in the Running mode, the estimated 
completion time for the requested function displays as a text line above the three system command buttons. 

Mode 

Ready 

Running 

Paused 

Not Ready 

Screen Display 

Q -TtP-S^ Rr;.ndy 

t a a o B a a m ^ ^ 

Q ' iS^^=^<^R"n^!i?g| 

3 rr^^^^oiHea^y 

Description 

The system is ready to begin processing samples. 

The system is performing a function, such as processing 
samples, running a maintenance routine, or perfomiing a 
diagnostic procedure. 

The system continues current test processing, but no new 

tests are scheduled. 

The systeni is not ready to process samples. The system is 
checking the status of subsystems, initializing motors, 
priming fluid lines, homing movable parts, warming 
necessary modules, or requires initialization. 

System Status Buttons 
The ten system status buttons are described below. Most buttons are color coded to alert you if a supply level 
requires your attention, a sample processing issue exists, or ifthe instrument has recorded a system event. 
Under nomial operating conditions the button color will be neutral. 

System Status Button 

Wash Buffer ^ ^ ^ 
Select to view the status of the wash / '̂' — \ 
buffer bottle. You can change the wash V̂  Le i . / 
buffer bottle at any time during smnple ^̂ s-iKi*̂  
processing. 

Liquid Waste y ^ ^ 
Select to view the status ofthe liquid 1̂ ^ ̂  > a 
waste bottle. You can change the liquid V 'S 
waste bottle al any lime during sample '•*.u„afî  
processing. 

Button Colors 

Red 
The wash buffer reser\'oir is almost empty, and no 
new tests can be scheduled. You must change the 
wash buffer bottle to continue processing tesls. 

Red 
The liquid waste bottle is fiill, and no new tests can 
be sclieduled. You must change the liquid waste 
bottle to continue processing tests. 
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Access 2 Instructions for Use /: System Overview 

System Status Button Button Colors 

Substrate 
Select to display the Supplies screen lo 
check the level of on-board substrate, or 
change the substrate bottle. You can only 
change the substrate bottle while the system is in the 
Ready mode. 

Yellow 

The system can process 60 or fewer test requests 
with the remaining substrate. Change the bottle at 
your next opportunity. 

Red 

The substrate botlle is empty, and no new tests can 
be scheduled. You must change the substrate 
bottle lo continue processing tests. 

Reaction Vessels (RVs) 
Select to display Ihe Supplies screen to 
check on the RV supply, or load an RV 
cartridge. You can load RVs at any time 
during sample processing. 

Yellow 
The system can process 60 or fewer test requests 
with the remaining RVs. Load an RV cartridge 
now, or at your next opportunity. 

Red 
The system can process 28 or fewer tesl requests 
with the remaining RVs, and no new tests can be 
scheduled. You must load an RV cartridge to 
continue processing tests. 

RV Waste Bag 
Select to display the Supplies screen to 
check on the RV waste bag capacity, or 
change the RV waste bag. 

Yellow 
The systeni can process 60 or fewer test requests 
with the remaining capacity in the waste bag. 
Change the RV waste bag at your next 
opportunity. 

Red 

The RV waste bag is full, and no new tests can be 
scheduled. You must change the waste bag to 
continue processing tests. 

Quality Control 
Select to display the Quality Control 
screen lo set up quality controls, or 
review quality control results. 

Red 

A QC result is not within the acceptable range of 
expected values. You should review this result as 
soon a.s possible. 

Event Log 
Select to display the Event Log screen for 
information about events generated by 
the Access 2 system. From the Event Log 
screen you can also display troubleshooting 
information about caution or waming events. 

Yellow 
The systeni has generated a caution event that 
requires your attention. 

Red 
The system has generated a waming event, 
indicating a serious fault or error condition has 
occurred. 
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Access 2 instructions for Use i: System Overview 

System Status Button 

Worl( Pending 
Select to display the Work Pending f liln 1 
screen for information about samples for \^ (j J J F 
which the system cannot schedule lesls. " ^ 
The Work Pending screen allows you lo navigate to the 
Sample Manager screen to load samples or delete 
sample requests. 

Supplies Required 
Select to display the Supplies Required f y ^ \ \ 
screen for information about supply and I. u Q y 
calibration conditions. You can correct ^^^^^ 
most conditions from the Supplies Required screen. 

Help 
Select to display specific infonnation f 5 ^ i 
about the screen you are on, or to V o ' j r 
navigate to a picture with descriptions for - ^^ 
the screen, to a list of related topics, or to any topic 
within Help. 

Button Colore 

Yellow 
A sample required condition has occurred. You 
should load the required sample, or delete it from 
the work list. 

Yellow 
The system requires supplies or calibration(s) to 
complete the requested tests. 

The Help button color is always neutral. 

System Command Buttons 
You use the thTr;c system command buttons to mn, pause, and slop the Access 2 instrument. 

Button 

Run 

Pause 

Stop 

Screen Display 

n 

Description 

Select to process samples or run a maintenance routine. 

Select to pause the instmment. The system stops pipetting after il 

fmishes pipetting the current sample. Processing continues on samples 

already in progress. 

Select to stop the instmment. The system stops processing and cancels 

any tests in progress. 
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Access 2 Insfructions for Use 1: System Overview 

Main Menu Woricfiow 
The Main Menu is the first screen you see when the system is installed or initialized. To get to this menu from 

any screen, press Main Menu [F9]. You can navigate everywhere through the Access 2 system using the eight 

function buttons across the bottom ofthe Main Menu. 

Sample Manager 
Fl 

c 

F1 Load a Rack 
F2 Work Pending 
F3 Test Request 
F4 Maintenance Request 
F6 Get Selected Rack 
F7 Clear Selected Rack 
F8 Change Rack ID 

F l Filter 
F2 Find 
F3 Rerun Test 
F4 Sample Details 
F5 Send 10 LIS 
F6 Copy to Disk 
F7 Print 

F1 Load Rack / 
Get/Edit Rack 

F2 Delete Sample 
F3 Show/Hide 

Test Menu 
F4 Test Results 
F5 Request QC 
F6 Request 

Calibration 
F7 Clear All 

Samples 
F8 More Options F l Filter 

F2 Review Data 
F5 Calibrator Setup 
F6 Delete 
F7 Print 

F8 More Options 

F l Report 
F2 Completed Samples 

F l Refresh Screen 
F2 Configure Screen 
F3 Delete Data Maintenance Review 

F6 

F1 Load Reagent Pack 
F2 Unload Reagent Pack 
F4 Load RVs 
F5 Change Substrate 
F6 Change RV Waste Bag 
F7 Reagent Inventory 

F1 Load 
Reagent Pack 

F2 Unload 
Reagent Pack 

F5 Delete Pack 
F7 Print 
F8 Filter 

) l 

F2 System Checks 
F5 Run Utility Assay 
F6 Enable/Disable Utility 

Assay 
F7 Print 

F1 Initialize System 
F2 Prime Fluidics 
F3 Volume Checks 
F4 Device Diagnostics -

F6 Copy to Disk 
F7 Diagnostic Reports 

Quality Control 
F4 

F1 Filter 
F2 Review Chart 

and Data 
F3 Compare Charts 
F4 Delete Comparison 
F5 QC Setup 
F7 Print 

Configure 

J i 

F l System Setup -

F3 Test Panels 
F4 Derived Results 
FS Reflex Tests 
F6 LIS 
F7 PC Admin 
F8 About Access 2 

F l Mechanics 
F2 Analog Devices 
F3 Digital Devices 
F4 Luminometer 
FS Ultrasonics 
F6 Exerciser 
F7 Calibrate 

Incubator Belt 

F1 LIS Setup 
F3 Loopback 

Check 
F4 Query for 

Test Requests 
F6 Copy to Disk 
F8 Clear Screen 

F l System Revisions 
F2 Bar Code 

Reader Setup 
F3 Set Workgroup 

Date/Time 
FS Password Setup 
F7 Reports Setup 

F l Filter 
F2 Edit Units 
F3 Ranges 
F4 Gray Zone 
FS Special 
F7 Print 
F8 Update APF 

F l Scheduled Backup 
F2 Immediate Backup 
F3 Eject Tape 
F4 Restore 
F5 Auto-Delete Setup 
F8 Shut Down PC 
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Access 2 Instructions for Use I; Sysfem Overview 

Precautions and Hazards 

Safety Features 

The Access 2 system is designed to meel U.S. and intemational safety standards. Safety labels are affixed to the 
instmmcnl lo alert you to safety considerations. 

Interlock Swftch 

WARNING 

Do not defeat the safet>' interlock switch on the cover. 

The Access 2 system is equipped with an interlock switch to protect you from injury. Ifyou open the front panel 
of the instrument, the interlock switch stops the movement ofthe main pipettor. Other mechanical devices will 
continue lo operate with the front panel open. Ifyou open the front panel while the system is processing 
samples, the system may cancel tests. 

Safety Statements 

The following statements describe general safety concems. 

WARNINGS 

Reagents, calibrators, and controls used with the system may contain small quantities of sodium 
azide preservative. Sodium azide preservative may form explosive compounds In metal drain lines. 
Refer to National Institute for Occupational Safety and Health Bulletin: Explosive Azide Hazards 
(8/18/76). 

The Access 2 instrument has moving parts and uses high voltage in the ultrasonic transducer. Both 
present an injury hazard. You should not operate the Access 2 instrument with the covers open. 

CAUTION I 

Always plug the Access 2 system into a grounded three-conductor outlet. DO NOT bypass the 
grounding prong on the plug. 

Safety Symbols 

Symbol 

Attention Safety Symbol 

A 
Description 

A symbol with an exclamation point calls attention to important 
information to read, or is accompanied by another symbol indicating a 
particular safety hazard. The infonnation is located cither on the label 
with the symbol or in the Access 2 customer documentation. The text 
following the symbol provides additional infonnation regarding safety 
conditions. 
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Access 2 Instructions for Use I: System Overview 

Symbol 

Electrical Safety Symbol 

A 
Biotiazard Symbols 

Stiarp Objects Symbol 

A 
Moving Parts Symbol 

Electrostatic Disctiarge Symbol 

Laser Syr 

> 

nbol 

Description 

The general electrical safety symbol indicates an electrical shock 
hazard. The luminometer contains a high voltage power supply that 
presents a shock hazard. The power supply does not contain 
operator-serviceable parts. 

The biohazard symbols indicate areas ofthe instrument and associated 
fluid handling equipment that can contain potentially infectious 
human serum or blood products. Follow good laboratory practices in 
handling and disposing of materials from these areas. 

The sharp objects symbol indicates areas ofthe instrument in which 
the skin can be punctured. Do not put your hands in areas marked 
witli tiiis symbol while the instrument is running. 

The moving parts symbol indicates areas ofthe instrument in which 
moving parts can cause injuries. 

The electrostatic discharge (ESD) symbol indicates areas of the 
instrument which can be damaged by static discharge. 

The laser symbol indicates areas ofthe instrument where laser light is 
used. Do not stare into the laser beam. 
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Access 2 Instructions for Use 1: System Overview 

Disposal and Recycling 

Symbol 

' WEEE Directive 

AXXXXX-AA • • • 

EU Battery Directive 

RoHS 

01 
fHSBBS/Mrg. Date 

Description 

It is important to understand and follow all laws regarding the safe and 
proper disposal of electrical instrumentation. The symbol of a 
crossed-out wheeled bin on the product is required in accordance with 
the Waste Electrical and Electronic Equipment (WEEE) Directive of 
the European Union. The presence of this marking on the product 
indicates that the device: 

• was put on the European Market after August 13, 2005. 

• is not to be disposed via the municipal waste collection 
system of any member state ofthe European Union. 

For products under the requirement of WEEE directive, please contact 
your dealer or local Beckman Coulter office for the proper 
decontamination information and take-back program, which will 
facilitate the proper collection, treatment, recovery, recycling, and 
safe disposal of the device. 

Battery Safety and Disposal Instructions - Dispose of all batteries in 
accordance with local regulations. 

Ifyou have any questions, please contact your local Beckman Coulter 
representative for information on the correct disposal or recycle 
programs for batteries. 

Beckman Coulter products can have two types of batteries. 

• User-Replaceable - Consult the product operating manual for 
battery replacement instructions. 

• Non-User-Replaceable - Please contact your local Beckman 
Coulter representative. 

The following labels and declarations meet the People's Republic of 
China Electronic Industry Standard SJ/T11364-2006 marking 
requirement for control of pollution caused by electronic infonnation 
products. 

This logo indicates that this electronic information product contains 
certain toxic or hazardous substance or elements, and can be used 
safely during its environmental protection use period. The number in 
the middle ofthe logo indicates the environmental protection use 
period (in years) for the product. The outer circle indicates that the 
product can be recycled. The logo also signifies that the product 
should be recycled immediately after its environmental protection use 
period has expired. The date on the label indicates the date of 
manufacture. 
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Access 2 instructions for Use I: System Overview 

Symbol 

RoHS (continued) 

' XXXXXX-XX j 

Description 

This logo indicates that the product does not contain any toxic or 
hazardous substances or elements. The "e" stands for electrical, 
electronic and environmental electronic information products. This 
logo indicates that this electronic information product does not 
contain any toxic or hazardous substances or elements, and is green 
and is environmental. The outer circle indicates that the product can 
be recycled. The logo also signifies that the product can be recycled 
after being discarded, and should not be casually discarded. 

Regulatory Symbols and Statements 

The Access 2 instrument meets the requirements of a variety of domestic and intemational regulatory agencies, 
standards, and directives. This compliance is indicated by symbols and marks on the instrument, and by related 
statements in the system documentation. 

Canadian Standards 

CE Mark 

C€ 
C-Tick Mark e 

The Canadian Standards Association (CSA) symbol indicates that the 
Access 2 Immunoassay System meets all U.S. and Canadian 
requirements for electrical safety. 

A label with the CE mark of conformity signifies that the Access 2 
Immunoassay System complies with applicable EU directives. The 
instrument Declaration of Conformity lists the directives with which the 
Access 2 system complies. 

The C-tick mark indicates that the instrument complies with applicable 
Australian Communications Authority requirements. 
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Access 2 Instructions for Use T; System Overview 

Radio Frequency Emissions Statement 

This IVD equipment complies with the emission and immunity requirements described in lEC 61326-2-6. 

The Access 2 system has been tested and shown to be compliant with the requiremenls of CISPR 11 and part 15 
of FCC rules for a Class A digital device. These requirements are intended to provide reasonable protection 
from interference when the instrument is operated in a commercial environment. 

CAUTIONS I 

• This equipment has been designed and tested to CISPR 11 Class A. In a domestic environment it 
could cause radio interference, in which case you may need to take measures to mitigate the 
interference. 

• Prior to operation of this device, the electromagnetic environment should be evaluated. Do not 
use this device in close proximity to sources of strong electromagnetic radiation (for example, 
unshielded intentional RF sources) as these could interfere with proper operation. 

• Ifyou suspect interference between the Access 2 system and other equipment, you must talte 
whatever action is required to correct the interference. Beckman Coulter suggests the following 
actions: 

- Move the equipment so there is a greater distance between the equipment and the Access 2 
system. 

- Re-orient the equipment with respect to the Access 2 system. 

- Be sure the equipment is operating from a diH^erent power service connector than that ofthe 
Access 2 system. 

LED Safety Statement 

The handheld bar code reader has been tested in accordance with EN60825-1 LED safely, and has been certified 
to be under the limits of a Class 1 LED device. 
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Access 2 Instructions for Use I: System Overview 

System Specifications and Characteristics 

Space Requirements 

The dimensions ofthe instrument and the peripheral devices as ofthe date of this document are listed in the 
following table. The Access 2 system operates from a bench top. Be sure that the surface and surrounding area 
designated for these components is large enough to accommodate the system. For infonnation about the printer, 
see the documentation provided by the local manufacturer. 

Instrument 

Instrument clearance required 

• Left clearance is for the fluids tray 

• Right clearance is for the monitor and 
keyboard on the articulated arm 

• Top clearance is measured from the bench top 

External computer 

Keyboard 

Monitor 

Width = 39 inches (99 cm) 
Height = 18.5 inches (47 cm) 
Depth = 24 inches (61 cm) 

Rear = 2 inches (5 cm) 

Left= 12 inches (30 cm) 

Right = 30 inches (76 cm) 

Top = 30 inches (76 cm) 

Length = 13 inches (33 cm) 
Height = 4 inches (10 cm) 
Depth = 16 inches (41 cm) 

Length = 18.25 inches (46 cm) 
Height = 1.38 inches (4 cm) 
Depth = 8.16 inches (21 cm) 

Width = 15 inches (38 cm) 
Height = 12.5 inches (32 cm) 
Depth = 3 inches (8 cm) 

Instrument and Peripheral Device Weights 

The weight ofthe instrument and the peripheral devices are listed in the following table. Be sure that the surface 
where these components will reside can support the system. For information about the printer, see the 
documentation provided by the local manufacturer. 

Instrument (before supplies and samples 
added) 

External computer 

Monitor 

200 pounds (91 kg) 

17.25 pounds (7.8 kg) 

12.5 pounds (5.5 kg) 
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Access 2 Instructions for Use 1: System Overview 

Operating Environment Requirements 

The Access 2 system is for indoor use only and requires the following environmental conditions to operate 

properly: 

Humidity 

Maximum altitude 

Temperature 

Maximum ambient temperature ctiange 
rate 

Ambient ligtit 

Pollution degrees 

Operational: 20 to 80% 
Exposure: 10 to 80% 

Operational: 6,500 feet (2,000 m) 
Exposure: 40,000 feet (12,200 m) 

Operationar.f: 64°F to 82°F (18°C to 28°C) 
Exposure: -22°F to 122°F (-30°C to 50°C) 

3.6°F per 30 minutes (2°C) 

Results not affected by ambient light levels between 0-200 
foot-candles 

According to lEC 664 definitions, the Access 2 system has 
been tested and shown to be operational at pollution 
degree 2 

* Some assays require additional temperature restrictions. These restrictions are noted in the reagent 
instructions for use or in other communications from Beckman Coulter 

t The operating environment temperature is influenced by factors such as room temperahire, air circulation, 
heat sources near the system, and direct sunlight. 

Electrical Requirements 

The electrical line and any surge suppressors, backup power supplies (UPS units), and line conditioning 

transformers you use with the instrument must meet specific requirements. 

Electrical Line 

The electrical line supplies power to the Access 2 instrument. To avoid damaging the instrument, the electrical 

line should meet the following requirements: 

Line power supply 

Line dedication 

115-120 volts alternating current (VAC) at 15 amps, or 
220-240 VAC at 6 amps, at either 50 or 60 hertz (Hz), 
single phase power 

Dedicated (Access 2 instrument is the only equipment 
connected to the electrical line) 
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Access 2 Instructions for Use I: System Overview 

Line outlet 

Line protection device 

Line voltage fluctuations 

Line voltage sags 

Line voltage surges 

Line voltage supplied to printer 

Maximum voltage between neutral 
conductor and safety ground conductor 

Maximum resistance between ttie safety 
ground conductor and an accessible 
building safety ground 

Transient overvoltages 

Located within 5 feet (1.5 m) ofthe Access 2 system 

NOTE 1 

The Access 2 system may be connected to a line 
conditioner. In this case, locate the line conditioner 
within 5 feet ofthe outlet. 

Circuit breaker rated: 

• 15 amps (115-120 VAC line) 
• 6 amps (220-240 VAC line) 

Not to exceed ±10 VAC per cycle 

Not to fall below: 

• 90 VAC at 15 amps 
• 180 VAC at 6 amps 

Not to exceed: 

• 135 VAC at 15 amps 
• 250 VAC at 6 amps 

See documentation provided by the manufacturer 

Not to exceed 2 VAC root mean squared (RMS) 

Not to exceed 0.1 ohm 

According to UL3101 Installation Category II 

Electrical Current Consumption, Power Consumption, and Heat Production 

The Access 2 components consume current and power, and produce heat at the following levels. For 

infonnation about the monitor and printer, see the documentation provided by their manufacturers. 

Component 

Instrument 

External computer 

Electrical Current 
Consumption 

< 1.5 kilovolt amps (KVA) 

< 500 volt amperes (VA) 

Power 
Consumption 

800 watts 

Not applicable 

Heat Production 

2,730 British Thermal 
Units/hour (BTU) 

Not applicable 
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Access 2 Instructions for Use 1: System Overview 

Surge Suppressors 

Beckman Coulter recommends that you do not use a surge suppressor with the Access 2 instrument. The 
instrument has built-in protection similar to that provided by a surge suppressor. 

Beckinan Coulter does recommend that you use a surge suppressor with the extemal computer, monitor, and 
printer. You should connect the surge suppressor to an outlet, not a line conditioner. 

Instrument Line Conditioning Transformers 

Ifyou suspect you have alternating cunent (AC) power line problems, Beckman Coulter recommends that you 
connect the Access 2 instrument to a line conditioning transformer with local ground and high frequency 
isolation. Ifyou use a line conditioning transfonner, it should meet the following requirements: 

Minimum output capacity 

Output voltage 

Output frequency 

Output wave form 

Output safety ground 

Approvals 

1,300 VA 

120 or 240 VAC 

50 or 60 Hz, single phase 

True sine wave (< 5% distortion) 

Isolated local ground 

UL 1012, CSA C22.2 107.1 (UL 544, optional) 

Instrument Backup Power Supplies (UPS Units) 

Ifyou want to use an uninterruptable power supply (UPS) unit as a backup power supply, Beckman Coulter 
recommends a UPS unit with local ground isolation. UPS units are designed to provide continuous AC power to 
equipment when the main AC power line is lost. These units use a standby battery with an AC inverter circuit to 
provide the required electrical output. Some units also provide various combinations ofthe protection features 
found in surge suppressors and line conditioning transformers. If your system is in a workgroup, the extemal 
computer acting as the server for your workgroup should be connected to a UPS unit. Your UPS unit should 
meet the following requirements: 

Minimum output capacity 

Output voltage 

Output frequency 

Output wave form 

Standby runtime 

Approvals 

1,300 VA 

120 or 240 VAC 

50 or 60 Hz, single phase 

True sine wave (< 5% distortion) 

Minimum 15 minutes at 1,000 watts output (low battery 
and/or shutdown recommended) 

indicator 

UL 1778, CSA C22.2 107.1 (UL 544, optional) 
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Access 2 Instructions for Use I: System Overview 

Installation 
The Access 2 instrument must be installed by a qualified Beckman Coulter technical support representative. Do 
not remove the instrument fi'om the shipping crate until a technical support representative is present. 

Warranty 
The Access 2 Immunoassay System is covered by and subject to the provisions ofthe warranty included in your 
contractual agreement for the system or its reagents. 

The customer is responsible for routine preventive maintenance procedures. Repairs arising from the failure to 
perform these maintenance procedures at the indicated time intervals will be made at the discretion of 
Beckman Coulter, and at the customer's expense. 
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Access 2 Instructions for Use 2: St)ut Down and Restart 

2 Shut Down and Restart 

You can reboot the PC, the instmment, or both. Rebooting either one does not affect the other. You may use a 
reboot procedure in the following situations: 

• The user interface (UI) is not responding correctly (PC reboot). 

• You are directed to do so by a technical support representative or ifyou are following instmctions in 
Help or in an Access 2 manual (PC and/or instmment reboot). 

During the instmment rebooting process, the instmment system software is reset and a routine brings all devices 
to their home, or known, states. This routine is called initialization, and it prepares the system for fiarther 
processing. 

NOTES 

• Ifyou are rebooting both the PC and the instmment, you can reboot them in any order. For simplicity, 
the procedures instmct you to reboot the PC first, then the instmment. 

• Ifyou are rebooting an Access 2 PC that is a workgroup server, first you must shut down the other PCs 
(clients) in the workgroup. Next, restart the server PC. Finally, restart the client PCs. 

• Ifyou reboot only the PC, the instmment continues sample processing if it is in the Running mode. 
When the PC reestablishes communication with the instmment, the test data is automatically sent to 
the PC. 

The instmment does not require periodic shutdowns. However, you should shut down the instmment before 
moving it or whenever the power will be tumed off for an extended period of time (more than 5 days). Before 
shutting down the instmment, contact Technical Support to confirm your decision. 

Rebooting ttie PC 
To reboot the PC, you shut it down and then restart it. You do not need to reboot the instmment unless you are 
directed to do so. Use this procedure to reboot the PC. 

Shutting Down the PC Under Normal Conditions 

NOTE 

Ifyou are shutting down a workgroup server PC, you must shut down each ofthe client PCs in the 
workgroup first. 

[T^ Go to the PC Admin screen. To get to this screen from the Main Menu, .select Configure F8 to display the 
Configure menu, then select PC Admin F7. 

[ 2 | Select Shut Down PC F8. A confirmation message is displayed. 
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Access 2 Instructions for Use 2: Shut Down a n d Restart 

[T] Select Yes F1 to shut down the PC. . 

Ifyou are preparing to shut down the server, repeat step 1 through step 3 for each ofthe client PCs first. 
Then repeat step 1 through step 3 for the server. 

\~4~\ Press and hold the PC power switch for at least 15 seconds to tum off the power to the PC. 

| 5 [ Wait about 20 seconds, then perfomi the restarting procedure. 

Shutting Down the PC When the Ul Is not Accessible 

NOTES I 

• Ifthe server UI is the only UI that is not accessible, shut down each ofthe client PCs. Then use this 
procedure to shut down the server. 

• If a client UI is not accessible, use this procedure to shut down that client PC. 

n n Simultaneously press the [Ctrl], [Alt], and [Delete] keys, then select Shutdown. 

• Ifthe keyboard does not respond, press the PC power switch to tum the power off. 

[ 2 | Wait about 20 seconds, then perform the restarting procedure. 

Restarting the PC 

NOTE 

Ifyou are restarting multiple Access 2 PCs in a workgroup, 
restart the workgroup server first, then restart the client PCs. 

n n Press the PC power switch to tum the power on. 

|2 I Wait until the Main Menu screen appears before you continue 
normal operation. 

If rebooting fails, contact Technical Support. 

NOTE I l054A.eps 

PC Power Swi tch 

If communication between the PC and the instmment is 
intermpted for an extended time (more than 30 minutes) while the instmment is processing tests, it may 
take a few minutes for test results to be sent to the PC after communication is reestablished. Do not use 
the system until the PC receives all the test results. 

Go directly to the Test Results screen and filter the results by completion time. Watch the Result and 
Comp. Time columns. When it appears that the test results that were obtained while communication was 
intermpted have been transferred to the PC, you can continue nonnal operaHon. 

Ifyou have any questions, contact Technical Support. 
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Access 2 Instructions for Use 2: Stiut Down and Restart 

Rebooting ttie Instrument 
Use this procedure to reboot the Access 2 instmment. There are two different ways to reboot the instmment: 

• You can reboot using the reset button. This is also called a warm boot. 

• You can reboot using the power switch. This is also called a cold boot. 

NOTES 

Do not select any buttons or press any keys until rebooting is complete. After you initiate a reboot, 
there is a pause of approximately 2 minutes as the software resets. Then the system enters the 
Not Ready mode and system initialization begins. 

During system initialization, the system homes mechanical devices and displays a flashing message in 
the system mode area. When most system devices complete initialization, the system changes to the 
Ready mode. 

The system continues to initialize the remaining devices and displays a flashing message in the system 
mode area. When the message disappears, system inifialization is complete. 

Ifthe system does not successfully initialize, contact Technical Support. 

Rebooting Using the Reset Button 

WARNING 

Vou will come in contact with potentially infectious materials 
during this procedure. Handle and dispose of biohazard 
materials according to proper laboratory procedures. Proper 
hand, eye, and facial protection is required. 

I 1 I Open the front panel ofthe instmment. 

I 2 I Locate the reset button, just to the right ofthe pipettor gantry. 

I 3 I Push and hold in the reset button for one second, then release. 

I 4 | Close the front panel ofthe instmment immediately. 
0045Cc.eps 

NOTE I Reset Button 

Ifthe front panel remains open too long, the system cannot home the mechanical devices. If this occurs, 
press the reset button a second time, then close the front panel immediately. 

Is I Wait until the system is in the Ready mode and no message appears in the blue system mode area before 
you continue normal operation. 
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Access 2 Instructions for Use 2: Shut Down and Restart 

Rebooting Using the Power Switch 

I 1 I Be sure the front panel ofthe instmment is closed. 

r r j Locate the power switch on the lower, right side near 

the back ofthe instmment. Press the lower part ofthe 

switch to tum the power off (O position). 

f s j Wait about 20 seconds, then press the top part ofthe 

switch to tum the power on ( | position). 

[ 4 | Wait until the system is in the Ready mode and no 

message appears in the blue system mode area before 

you continue nonnal operation. 

0042Dc.eps 

Instrument Power Switcii 

Shutting Down the Instrument 
Shut down the instmment only ifyou plan to move it or ifthe system power will be tumed off for an extended 

period of time (more than 5 days). Before you shut down the instmment, contact Technical Support to confinn 

your decision. 

WARNINGS 
• You will come in contact with potentially infectious materials during this procedure. Handle and 

dispose of biohazard materials according to proper laboratory procedures. Proper hand, eye, and 

facial protection is required. 

• Ifyou are moving the instrument, make sure that the new location is properly plumbed. Reagents, 

calibrators, and controls used with the system may contain small quantities of sodium azide 

preservative. Sodium azide preservative may form explosive compounds in metal drain lines. Refer 

to National Institute for Occupational Safety and Health Bulletin: Explosive Azide Hazards (8/18/76). 

Use this procedure to shut down the Access 2 system. 

I 1 I Run the Special Clean routine. 

I 2 I Empty the liquid waste bottle. 

3 I If necessary, shut down the PC. 

I 4 I Locate the power switch on the lower, right side near the back ofthe instmment. Press the lower part of 
the switch to tum the power off (O position). 
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Access 2 Insfructions for Use 2:5hut Down and Restart 

Restarting the Instrument 
Use this procedure to restart the instmment from a shutdown state. 

WARNINGS 

• You will come in contact with potentially infectious materials during this procedure. Handle and 
dispose of biohazard materials according to proper laboratory procedures. Proper hand, eye, and 
facial protection is required. 

• Wash buffer contains ProClin 300 preservative, which may cause sensitization by skin contact. 
After contact with skin, wash immediately with soap and water. Wear suitable gloves. 

NOTE 

You must equilibrate the substrate used in this procedure to room temperature for the time specified in the 
reagent instmctions for use before you load it onto the instmment. For detailed information, see the 
substrate reagent instmctions for use . 

Turning the Power On 

M J Ifthe PC was shut down, restart it. 

I 2 I Locate the power switch on the lower right side near the back ofthe instmment. Press the upper part of 
the switch to tum the power on (| position). 

I 3 I Wait until the system is in the Ready mode and no message appears in the blue system mode area before 
you continue the procedure. 

If initialization fails, review the Event Log and troubleshoot according to any error event with a similar 
date and time to the attempted initialization. 

Q (Opfional, except following an extended shutdown) Prime the system fluidics. 

Q (Optional, except following an extended shutdown) Perform the probe volume checks. 

Ll (Optional) Replenish supplies. 

Q (Optional, except following an extended shutdown) Run the Special Clean routine. 

G (Optional, except following an extended shutdown) Run the System Check routine. 

ProClin is a trademark of Rohm & Haas company or its subsidiaries or afliliates. 

© 2012 Beckman Coulter, Inc. 2-5 
P/N B14255A - DRAFT 3/12/12 

Beckman Coulter, Inc. 510(k) Notification Appendix 31 page 50 
AccuTnl on the Access 2 Immunoassay Systems 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Access 2 Instructions for Use 3: Supplies 

3 Supplies 

Changing the Wash Buffer Bottle 
You can change the wash buffer bottle at any time. Because ofthe internal reservoir, the system continues 
processing samples even when you remove the wash buffer bottle. Ifyou wait until the Wash Buffer button is 
red, the system schedules no new tests because the intemal reservoir is abmost empty. 

WARNING 

Wash buffer contains ProClin 300 preservative, which may cause sensitization by skin contact. After 
contact with sUn, wash immediately with soap and water. Wear suitable gloves. 

cAimon] 
To avoid contaminat ing the wash buffer, do not touch any par t o f the dispense cap assembly that 

enters the reservoir. Handle the dispense cap assembly only by the screw cap, not the nozzle. 

Wash Buffer 
Gently invert new 
wash buffer bottle 

3 or 4 times 

Remove cap and inner 
seal from new bottle 

' — ^ 

Remove empty bottle 

. — ^ . „ - . 

Remove dispenee 
cap assembly frDm 

empty bottle 

^ ^ 

Attach dispense cap 
assembly to new bottle 

* 
Tum new bottle upside 

down and place into 
reservoir receptacle 

1 

1 
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Access 2 Instructions for Use 3: Supplies 

Changing the Liquid Waste Bottle 
The Liquid Waste button turns red when the waste bottle is full. The system will not schedule any new tests 
until you change the liquid waste bottle. You can change the liquid waste bottle any time, even during 
processing, and preferably before it is full. The Liquid Waste button does not tum yellow. 

WARNING 

You will come in contact with potentially infectious materials during this procedure. Handle and dispose 
of biohazardous materials according to proper laboratory procedures. Proper hand, eye, and facial 
protection is required. 

NOTE 

The liquid waste 
drain kit may be 
used to replace 
the waste bottle 
and to direct 
liquid waste to a 
floor drain. As 
site conditions 
vary, Beckman 
Coulter requires 
that you consult 
with Technical 
Support to 
determine 
whether your 
system can be 
fitted with the 
kit. 

Loosen cap of full 
liquid waste bottle 

Release the quick 
disconnects from full 

bottle 

Connect quick 
disconnects to empty 

liquid waste bottle 

- . » ^ . . . . . - . - . « - . M M ^ 

Remove full liquid 
waste bottle and place 

clean bottle in fluids Iray 

Decontaminate 
contents of full liquid 

waste bottle 

Dispose of liquid waste 
and rinse bottle 

thoroughly 

Store clean bottle for 
future use 

Remove bottle cap and 
insert in clean bottle 

WARNING 

Thoroughly flush any decontaminant from 
the liquid waste bottle before you store the 
liquid waste bottle. Ifyou reinstall the liquid 
waste bottle before you flush it, any 
remaining decontaminants may react with 
chemicals pumped into the liquid waste bottle 
and the resulting chemical reactions can 
create gases harmful to you or the 
instrument. 
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Access 2 Instructions for Use 3: Supplies 

Changing the Substrate Bottle 
When the system can process 60 or fewer tests with the current supply of substrate, the Substrate button turns 
yellow. When the substrate bottle is empty, the bution turns red, and the system cannot start processing samples 
until you connect a new bottle of substrate. You can only change the substrate bottle while the system is in the 
Ready mode. 

Substrate CAUTION I 

Do not combine partial 

bottles of substrate. 

Supplies 

^V^ Changa Subatrattt \ y , 
^ F5 J j ^ 

Chang* Substrata 

Scan the new, 
equilibrated sut>slrate 

bone 

Replace cap on now 
Eubstrate bottle 

with cap from old 
substrate tmttle 

Discard empty botlle 
and equilibrate new 
bottle prior to USQ 

c Dene 
F1 J 

c Yas 
Fl 2 

System primes the 
substrate fiuidic lirtes 
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Access 2 Instructions for Use 3: Supplies 

Loading Reaction Vessels (RVs) 
During an Access 2 test, the chemical reaction occurs in a container called a reaction vessel (RV). Each test uses 
one or two RVs. 

• When there are 60 or fewer RVs available, the RVs button turns yellow. 

• When there are 28 or fewer RVs available, the RVs button turns red. 

• When no RVs are available, the system cannot process another sample imtil you load a new RV 
cartridge onto the instrument. 

NOTES 
You can load only full cartridges of RVs. Ifyou try to load RVs when the instnmient only has room 
for a partial cartridge, the system displays a message. 

Ifthe system is processing samples and has one row or fewer RVs left when you try to load more, (he 
system displays a message. You must wait until the instrument stops before you load the new 
cartridge. 

RVs can fall between the rake and the wall ofthe incubator ifyou do not load RVs property by 
selecting Load RVs F4 from the Supplies or Supplies Required screen. 

To be sure that all 98 RVs are firmly seated in the cartridge spine, press down on the spine before you 
load the cartridge. 

RVs any screen CAUTION I 

Remove the empty cartridge 
spine to prevent damage to the 
RV rake. 

Supplies 

LoadRVa 
F4 y 

LoadRVa 

Remove cartridge 
cover, load cartridge, 
remove empty spine 

c Dona 
Fl 2 
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Access 2 Instructions for Use 3: Suppiies 

Changing the Reaction Vessel Waste Bag 
When the waste bag has room for 60 or fewer RVs, the RV Waste Bag button (represented by a biohazard 

symbol) turns yellow. When the RV waste bag is fu l l , the button turns red and the system wi l l nol start 

processing samples. You must change the RV waste bag. 

CAIfTIONS] 

I f the system is in the Running mode when you change the RV waste bag, the system may t r y to 

eject an RV when the plastic col iar on the waste bag Is blocking the ejection chute. This w i l l 

cause a j a m . 

To prevent damaging the system, D O N O T push an RV that is st icking out f r om the ejection 

chute all the way back into the chute. 

RV Waste Bag 

8gg|?f i^ 

Changa RV Wasto Bag 
F6 

WARNING 

Vou w i l l come in contact w i th 

potential ly infectious materials 

du r ing this procedure. Handle 

and dispose of biohazard 

materials according to proper 

laboratory procedures. Proper 

hand, eye, and facial protection 

is required. 

y 
Change RV Waata Bag 

Open supplies door, 
unfold and expand 

newtiag 

Remove and seal old 
t>ag. Insert new bag, 

and close ttie 
supplies door 

c Done 
Fl 2) 
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Access 2 Instructions for Use 3: Supplies 

Loading a Reagent Pack 
When an on-board reagent pack docs not contain enough reagent to process requested tests, the system assigns 
those tests the Supplies Required status and the Supplies Required button (represented by a checklist) turns 
yellow. 

WARNING 

I fyou are reloading a partially used reagent pack, it must be returned to the same stand-alone system or 
Access 2 workgroup from which it was removed. I f a partially used reagent pack is loaded on a different 
system or workgroup, it will be inventoried as a full pack and inaccurate results may occur. 

CAUTION I 

To prevent damaging the reagent pack, be sure It is properly seated in the reagent carousel. 

Supplies 
Required 

You can load a reagent 
pack from the Supplies 
Required screen 

OQ763BSSD 

aqggmsBQauiffiea 

^ V Load Raaoanl Pack N J 

WARNING 

You will come in contact with potentially 
infectious materials during this 
procedure. Handle and dispose of 
biohazard materials according to proper 
laboratory procedures. Proper hand, eye, 
and facial protection is required. 

Or from ttie Main Menu 

SupptlM 
FJ ŷ  

QagglDaB 
You can also load a 
reagent pack from the 
Reagent Inventory 

^ Load Raagant Pack ^ J , 

V Fl j y 

Load Raagant Pack 

Invert unpunctured pack 
several tin>es 

Insert reagent pack, 
scan reagent pack 

c 
1 
Dorw 

Fl 2) 
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Access 2 Instrucfions for Use 3: Supplies 

Unloading a Reagent Pack 
Use this procedure lo unload a reagent pack from the instrument. 

NOTES I 

• I f the system is using a reagent pack to process tests, you cannot unload i l (identified by the in-use 

[padlock] icon on the Supplies screen). 

• When you unload a partially full reagent pack, the system keeps track of the number o f tests left in the 

pack until you reload i l or manually delete it from inventory. 

• Immediately unload any empty reagent packs. 

GSsSsGQSSS} 

Supplies 
F3 y 

soccflisB 

t^/ ' tjnload Resgont Pack 
V F2 

WARNING 

You w i l l come in contact w i th potentially infectious materials 

dur ing this procedure. Handle and dispose of biohazard 

materials according to proper laboratory procedures. Proper 

hand, eye, and facial protection is required. 

You can also unload a 
reagent pack from the 
Reagent Inventory screen 

y c 
Unload Raagant Pack 

Remove reagent pack 
from reagent carousel 

c Done 
Fl 2) 

Raagant Inventory 
F7 J) 

QSS@SGfi QSSOillSI^ 

W ' Unkiad Raagant Pack > 
X F2 J 

Unload Rtagent Pack 

Remove reagent pack 
from reagent carousel 

( . ' ^ ) ) 
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Access 2 Instructions for Use 3: Supplies 

Retrieving Misplaced Reagent Packs 
For the Access 2 system to accurately track the proper locations of reagent packs on the reagent carousel, the 
packs must be loaded and unloaded using the appropriate system windows. Ifyou load a pack and do not use the 
Load Reagent Pack window, or ifyou use the Unload Reagent Pack window, but do not remove the pack, you 
will have a misplaced pack on your system. 

Use this procedure to retrieve a misplaced reagent pack. 

WARNING 

You will come in contact with potentially infectious materials during this procedure. Handle and dispose 
of biohazard materials according to proper laboratory procedures. Proper hand, eye, and facial 
protection is required. 

[ l j Be sure the system is in the Ready or Not Ready mode, and then unload all reagent packs from the 
reagent carousel. 

[TJ Go to the Mechanics screen. To get to this screen from the Main Menu, select Diagnostics F7 to display 
the Diagnostics menu, then 

Select Device Diagnostics F4 to display the Device Diagnostics screen, then 

Select Mechanics F1. 

[ T ] Select Disable Motors F8. 

M H Slide the carousel door to the left to open it, and then open the reagent carousel door. 

[ s l Gently tum the reagent carousel one rotation. Ifyou find any reagent packs remaining on the carousel, 
remove them as they come into position at the reagent carousel door. 

[ 6 | After verifying that all packs are removed, close the reagent carousel door and then slide the carousel door 
to the right to close it. 

[ T \ Select Enable Motors F8. 

r s l Home the reagent carousel. 

f in When homing is complete, initialize the system. 

Mo] When system initialization is complete, reload all ofthe packs you removed from the reagent carousel. 
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Access 2 Instrucfions for Use 4: Racks a n d Sample Containers 

A Racks and Sample Containers 

Racks 
To accommodate satnple containers of dilTcrcnt sizes, the instrument uses three types of racks: 

• 13 mm (for 12 mm and 13 mm sample tubes) 

• 16 mm elevated (for 16s75 mm sample tubes) 

• 16 mm (for 16x100 mm sample tubes) 

Racks are identified by a bar code label. When the instmment scans the rack bar code label, it identifies the type 
of sample conlainers in the rack and determines the appropriate pipetting depth for aspirating sample. 

CAUTION 

Only load sample containers on a rack with the appropriate ID. 

Calculating Sufficient Sample Volume 
To be sure the sample volume is sufficient for the tesls lo be run, calculate the total volume of sample needed 
for the sample container by using this equation: 

Sample vdume 
required per 

replicate 

Numberof 
replicetes I>ead volume Total Bample 

wl ume required 

06I6A n-mr 

NOTES 

To find the sample volume required per replicate, see the reagent instructions for use. 

Dead volume is the amount of sample in Ihc bottom of a sample container lhal is required to be sure 
that enough sample is available for the instrument to complete an assay. 

WARNING 

ifyou use tubes with separator gei, be sure that the tube contains sufllclent sample volume. InsufTlcient 
sample volume may cause the instrument to attempt to aspirate the separator gel, which can damage the 
instrument and compromise the integrity ofthe test results. 
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Access 2 Instructions for Use 4: Racks and Sample Containers 

Sample Containers 
Place all samples to be tested on the Access 2 system in racks before loading them onto the instrument. The 
rack ID on each rack identifies what type of sample containers you may use in that rack. Each rack holds up to 
ten sample containers. Place all sample containers except insert cups directly in the rack. Place insert cups into 
another sample container appropriate for the rack you are using. 

WARNINGS 

• Vou will come in contact with potentially infectious materials during this procedure. Handle and 
dispose of biohazard materials according to proper laboratory procedures. Proper hand, eye, and 
facial protection is required. 

• Air bubbles in samples can affect level sensing by the Access 2 system and compromise the integrity 
ofthe test results. Avoid creating bubbles when transferring samples to a secondary container. 
Always inspect samples before loading on the analyzer, and remove or break any bubbles. 

• Use only recommended sample containers and place them in a rack with a rack ID defined for that 
type of sample container. Using containers other than those specified for use with a particular rack 
ID may damage the system and compromise the integrity of test results. 

The following table lists all ofthe sample containers you can currently use on the Access 2 instrument, the 
corresponding rack ID range and the dead volume for each container. 

WARNINGS 

You must have a sufficient volume of sample to process the tests you requested. To be sure you have 
enough sample, calculate the total volume needed for the sample container using the Calculating 
Sufficient Sample Volume procedure in this section. Ifyou do not follow the provided procedure, 
sample processing problems may occur without warning. 

Remove caps from all sample containers before loading on the Access 2 system. 

Sample Container Information 

13x75 mm Tube with or without 
separator gel 

• Border: Lime green 

• Rack IDs: 1300- 1399 

• Dead Volume: 500 |iL 

• Sample rack: 13 mm 

NOTE: 13x75 mm tubes may also be 
used with Rack IDs 1 - 99 or 800 - 899, at 
a Dead Volume of 3.4 mL. 

Bar Code 
Label Icon 

- 1 
LU 

o 
ft 

n 

W W 

Sample Container Information 

13x100 mm Tube with or without 
separator gel 

• Border: Forest green 

• Rack IDs: 1400 - 1499 

• Dead Volume: 3.0 mL 

• Sample rack: 13 mm 

NOTE: 13x 100 mm tubes may also be 
used with Rack IDs 1 - 99 or 100 - 199, at 
a Dead Volume of 4.9 mL. 

Bar Code 
Label Icon 

W W 

UJ 

a 
g 

— 
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Access 2 Instructions for Use 4: Racks and Sample Containers 

Sample Container Information 
(continued) 

Bar Code 
Label Icon 

Sample Container Information Bar Code 
Label Icon 

12x75 mm Tube with or without 
separator gel 

• Border: Lime green 

• Rack IDs: 1300- 1399 

• Dead Volume: 500 ^L 

• Sample rack: 13 mm 

NOTE: 12x75 mm tubes may also be 
used with Rack IDs 1 - 99, at a Dead 
Volume of 3.4 mL. 

\ y 

16x 100 mm Tube with or without 
separator gel 

• Border: Midnight blue 

• Rack IDs: 1500- 1599 

• Dead Volume: 4.5 mL 

• Sample rack: 16 mm 

NOTE: 16x100 mm tubes may also be 
used with Rack IDs 900 - 999, at a Dead 
Volume of 7.6 mL. 

UJ 
n o o 
M 
(O 

u 
o 

w 

16x75 mm Elevated Tube 

• Border: Purple 

• Rack IDs: 1000- 1099 

• Dead Volume: 700 nL 

• Sample rack: 16x75 mm ELEV 

v_y 

Beckman Coulter Access 3.0 mL 
Sample Container 

• Border: Red 

• Rack IDs: 500 - 599 

• Dead Volume: 150 |iL 

• Sample rack: 13 mm or 16 mm 

H 

Beckman Coulter 

Access 2.0 mL/13 mm Sample Cup 

• Border: Dark green 

• Rack IDs: 1 - 99 or 400 - 499 

(only 400 - 499 have the icon) 

• Dead Volume: 150 |iL 

• Sample rack: 13 mm 

SZ 
2.0 mL 

Beckman Coulter 
Access 1.0 mL/13 mm Insert Cup 
in 13x100 mm Tube 

• Border: Blue 

• Rack IDs: 600 - 699 

• Dead Volume: 400 \iL 

• Sample rack: 13 mm 

Beckman Coulter 
Access 1.0 mL/13 mm Insert Cup 
in 13x75 mm Tube 

• Border: Light green 

• Rack IDs: 700 - 799 

• Dead Volume: 300 ^L 

• Sample rack: 13 mm 
vv 

Beckman Coulter 0.5 mL Sample 

Cup 

• Border: Light pink 

• Rack IDs: 2500 - 2599 

• Dead Volume: 80 |iL 

• Sample rack: 13 mm 

0.5 mL 

Beckman Coulter Auto Aliquot 

Tube (use only Beckman Coulter 

P/N 2910034) 

• Border: Purple 

• Rack IDs: 1600- 1699 

• Dead Volume: 400 |iL 

• Sample rack: 13 mm 

Beckman Coulter 
Access 2.0 mL/16 mm Insert Cup 
in 16x100 mm Tube 

• Border: Orange 

• Rack IDs: 200 - 299 

• Dead Volume: 400 ^L 

• Sample rack: 16 mm 

<̂  

\_7 
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Access 2 Instructions for Use 4: Racks a n d Sample Containers 

Sample Container Information 
(continued) 

Beckman Coulter Pediatric Insert 
Cup in a Beckman Coulter 
Pediatric Tube Adapter 

• Border: Pink 

• Rack IDs: 1800-1899 

• Dead Volume: 100 ^L 

• Sample rack: 13 mm 

Sarstedt S-Monovette Tube 
75x15 mm 5.5 mL 

• Border: Red-brown 

• Rack IDs: 2200 - 2299 

• Dead Volume: 3.6 mL 

• Sample rack: 16x75 mm ELEV 

Sarstedt S-Monovette Tube 
92x16 mm 9 mL 

• Border: Gray-brown 

• Rack IDs: 2400 - 2499 

• Dead Volume: 6 mL 

• Sample rack: 16x100 mm 

Bar Code 
Label Icon 

c 

^ 

p 

^ -a 

ro 
CO L̂  
5.5 mL 

A 
T 3 
OJ 

"2 ro 
CO 

TT 

9.0 mL 

Sample Container Information 

Sarstedt S-Monovette* Tube 
90x13 mm 4.9 mL 

• Border: Dark brown 

• Rack IDs: 2100-2199 

• Dead Volume: 3 mL 

• Sample rack: 13 mm 

Sarstedt S-Monovette Tube 
92x15 mm 7.5 mL 

• Border: Light brown 

• Rack IDs: 2300 - 2399 

• Dead Volume: 5 mL 

• Sample rack: 16x100 mm 

Bar Code 
Label Icon 

-A 
0 

ro == 

wy 
4.9 mL 

I 
-a 
0 

ro 
CO 

y 
7.5 mL 

* Monovette is a trademark of Sarstedt A.G. & Co. 
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Access 2 Instructions for Use 5: Sample Manager 

5 Sample Manager 

Sample management is the process of placing patient, maintenance, quality controls, or calibration samples in 

racks, entering test requests, and loading the racks onto the Access 2 instrument for processing. 

Plac« BsmplM 
on racks 

Ma in M e n u 

WARNING 

To minimize sample evaporation, be sure the 
sample is pipetted into the RVs within one hour 
of loading It onto the instrument. Be sure sample 
from 3 mL sample containers Is pipetted Into the 
RVs within two hours of loading. 

Enter a rack ID 

Load radi and Mioct 
DonvFI 

^ / ' T>»t R»auwt "N 

l e i l Requests 

Emor umpio ID> 

LMdfUchlX] ^ J 

Tn t RaqiMU N 

Test Requests 

Load radc and select 
Do iwFI 

No < Using LIS? 
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Access 2 Instrucfions for Use 5: Sample Manager 

Processing LIS Patient Test Requests 
Ifyou are using bar-coded sample containers and are downloading lest requests from an LIS, use this procedure 
to load racks and run the tests. You can load up to six racks at one time. 

GSS^(S!3SS> 

Sampla Managei 
Fl 

^ 

8'TM![*flT?/il'S)^ni30^ 

Place sample(s) in the rack 

K LoadaRAch 
Fl 

Load rack and select 
DoneF I 

Systsm downloads 
test requests from LIS 

Verify downloaded 
sample and test 

Infomiation and make 
any necessary changes 

c Run 2) 
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Access 2 Instructions for Use 5: Sample Manager 

Entering Patient Test Requests Manually 
Ifyou have disabled sample bar code scanning, or need to enter test requests and sample information manually, 

use this procediu'e to manually enter test requests. 

fXysfta/Xfeinii 

^V"^ S«inpl« Msnagsr 
X Fl y 

fl*ii'i|.lbCT!»iir»|;^ 

Enter rack ID 
or select rack button 
from Off Board list 

Tn t Rsqunt 
F3 y 

^3^^i3^iS3^ 

Enler sample ID, test 
requests, and sample 

infomiation 

Place samples 
In racks 

c Load R«ck X 
Fl 2 

Load rack and select 
Done F1 

Back 3 'J 
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Access 2 Instructions for Use 5: Sample Manager 

Entering Calibration Test Requests 
You run a calibration by setting up a set of calibrators specific for an assay or group o f assays. Each calibration 

is associated wi th a specific reagent pack lot number. 

Main Menu 

Sampto Mana0*r 
F l 2^ 

Sample Manager 

Select off-tx>ard rack or 
enter rack ID and 

press [Entar] 

f ' Ttst Requasl ^ 

Test Requests 

RaquatI Calibra II en 
Fe y 

Raquaal Calibration 

Select calibration set 

OK 
Fl 

System enters calibration 
set kil number, calibrator 
levels, and reagent pack 

lot number 

Test Requests 

System enters each 
calibrator level in 

sutsequent sample posltkins 

^ Load Rack X ' \ ^ 

Add samples to rack and 
bad rack 

c Run 2) 

NOTE 

You must configure 

each new lot o f 

calibrators before you 

can use them for 

calibration. 
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Access 2 Instructions for Use 5: Sample Manager 

Entering Quality Control Test Requests 
You run quality controls by entering a quality control test request for a quality control sample or set of samples. 
When you enter a quality control test request, you select a specific quality control lot number from the 
Request QC window. 

^J^feffafi?t)^^iff1 

Sampl* Manager 
Fl 2f 

9aBB|5D©/2ilangga? 

Enter rack ID and press 
[Enter] 

Teal Requaat y 

Request QC 
F5 y 

Raquast QC 

Select a single or multi
level quality control 

OK 
Fl 

SssOQs^PSQl^ 

K Y Lo»d Rack X ^ J 

Add samples to rack 
and load rack 

c Run 2 

NOTE 

You must set up each new 
quality control lot in the 
Access 2 system before you 
can select it during test 
request entry. 
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Access 2 InstructJor̂ s for Use 5: Sample Manager 

Processing Samples 
Sample processing begins after you verify supplies, load samples, and enter or verify test request information. 

Select Run. 

Select Run tf system Is 
not In RunninQ mode 

(optional) 
Monitor progress 

View results 
Print results 
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Access 2 Instructions for Use 6: Mo/nfenonce 

6 Maintenance 

Dally Maintenance 
In order to keep the Access 2 system running properly, perform daily maintenance once every 24 hours. 

NOTES 

Ifyou use the Access 2 system lo process the Vitamin B]2 assay, you should also run the Special 
Clean routine al the end of every day or whenever the instrument will not process samples for 8 hours 
or more. For more information about performing the Special Clean rominCy see the Ne/p system. 

Ifthe system is not used to run assays every day, it is still important to perform daity maintenance on 
schedule to ensure that the system is ready when needed. 

WARNINGS 

* You will come in contact with potentially infectious materials during these procedures. Handle and 
dispose of biohazard materials according to proper laboratory procedures. Proper hand, eye, and 
facial protection is required. 

* Citranoi cleaning solution is acidic and may cause eye or skin irritation. See the manufacturer's 
label for details. 

' Contrad 70 cleaning solution is alkaline and may cause severe eye irritation or mild skin irritation. 
See the manufacturer's label for details. 

Required Moterlals 

Fiber-free polyester swabs (or equivalent fiber-free applicators) 

Maintenance Log (sec the Maintenance Log in this section) 

13 mm rack for 2 mL sample cups; the rack must have a rack ID between 1 -57 or 400-456 

Wash buffer (or deionized water) ^ ^ ^ f f f f ^ S 

Citranox* cleaning solution ^ ^ ^ ^ ^^„^^ contains ProClin 300 preservative, which may 

Contrad 70 cleaning solution cause sensitization by skin contact. After contact with skin, 

2.0 mL sample cups (three cups) wash Immediately with soap and water. 
Wear suitable gloves. 

NOTE 

Use only the 2.0 mL sample cups when performing the maintenance routines. Using any other sample 
containers may result in level sensing errors and cancellation ofthe maintenance routine. 

CAUTIONS I 

" Be sure not to bend or damage the fragile probe tips. 

« To avoid coDtamJnatton, use a new applicator on each type of probe. 

" Do not wipe the tip of the probe. Fibers on or inside the probes can clog the probes or valves in 
the fiuidic module. 

* Ciiranox is a Inidemark orAIconox, Inc. 
** Conlrad is a irademark of Dccon LjitMratories, Inc. 
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Access 2 Instructions for Use 6: Maintenance 

Dally Maintenance Steps 

Ctteck 
Syitem 
Status 

Main Menu 

•lalntonanc* R«vWw ^ y 

* = ^ - ^ 

Ma in tenance Review 

Check the 
Zone Temperatures' 

Check the Supplies 
and Waste 
Containers* 

Main Menu 

Conflgura A ^ 
F 8 _ Jy-

PC Admin \ 

PC Admin 

Check the 
Backup* 

1 
Inspect the 

Fiuidic Module* 

Clean the 
Wash Carousel 
Probe Exteriors* 

Main Menu 

F7 j y 
Prim* Fluidics Y 

PriiTM Fluidtcs 

Prime the Substrate* 

Main Menu 

Sample Msruger \ 

y_ J: 

* Initial the Maintenance Log 

1 
Sample Manager 

Malntinanc* Rcquaat* Y ^ 
F4 J 

Raquast Malntananca 

Run the Daily 
Clean System* 

: Ma in tenance Request 

Place cups in rack 

Load the rack 

c Run 2) 

(1~) Check the System Status 

[2~| Inspect the Fiuidic Module 

[ T ] Clean the Wash Carousel Probe Exteriors 

| T ] Prime the Substrate 

|~5~| Run Ihe Daily Clean Syslem Routine 
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Access 2 Instructions for Use 6: Maintenance 

Dally Clean System Routine 

WARNINGS 

You wi l l come in contact w i th potential ly infectious materials du r ing these procedures. Handle and 

dispose of b iohazard materials according to proper laboratory procedures. Proper hand, eye, and 

facial protection is required. 

Unless there is an emergency, let the maintenance routine run to completion. Cancel l ing the rout ine 

may damage the instn iment and compromise the integri ty of subsequent test results. 

I f y o u cancel the rout ine, do not init ial ize the system. Contact Technical Support for assistance. 

6 

f 

N 

Main Menu 

^ Sampla Managar ^ 

Sample Manager 

Enter the Maintenance Rack 
Number In ttie Rack ID field 

/^ Ma 1 Ida rtanca Raquast \ 

V II^ Jy 
• 

Raquast Hainlananca 

Select Daily Clean 
System 

*• OK ^ 

i 
Place 2.0 mL sample 
cups In rack positions 

1.2. and 3 

i 
Pipette 2.0 mL 

Contrad 70 Into cup 1 

i——̂ 
PIpetle 2.0 mL 

1/5 Citranox/deionized 
water dilutton Into cup 2 

i - • 
Pipette 2.0 mL 

deionized water 
or wash t>uffer 

into cup 3 

1 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ B l Ma in tenance Requests i f ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ l 

C) 

1 

3 

1 — • 

V-/ Load Rack 'N 

*s '-1 J. 
i 

Load rack 

i 
c r I 

i 
The system cleans 

protte Interiora 
<15 minutes) 

i 
Wait until the stetus bar 
Indicates the cleaning 

Is complete 

^ i 
Unload rack 

i 
Initial the 

Maintenance Log 

i 
Complete the remaining 

Daily Maintenance 
routines 

-3 
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Access 2 Insfructions for Use 6: Maintenance 

Weekly Maintenance 
In order to keep the Access 2 system running properly, perform weekly maintenance once every seven days. 

NOTE I 

Ifthe system is not used to run assays every day, it is stiil important to perform weekly maintenance on 
schedule to ensure that the system is ready when needed. 

WARNINGS 

• Methanol is extremely flammable. Do not use near heat or flame. Do not ingest. Avoid contact with 
eyes, skin, and clothing. Use with adequate ventilation. 

• Contrad 70 cleaning solution is alkaline and may cause severe eye irritation or mild skin irritation. 
See the manufacturer's label for details. 

• Wash buffer contains ProClin 300 preservative, which may cause sensitization by skin contact. After 
contact with skin, wash immediately with soap and water. Wear suitable gloves. 

Required Materials 

Lint-free cloth 

Deionized or distilled water 

Maintenance Log (see the Maintenance Log in this section) 

Spare liquid waste bottle (as needed) 

Spare waste filter bottle (as needed) 

Alcohol or alcohol swabs or wipes (methanol can be substituted for cleaning the exterior ofthe aspirate 
probes) 

Proper hand, eye, and facial protection for handling biohazardous materials 

Clean aspirate probes (three) 

Contrad 70 cleaning solution 

Beakers (two) 

Aspirate Probe Cleaning Kit (3.0 niL syringe, disposable aspirate probe brush, aspirate probe syringe 
fitting assembly consisting of a fitting and tubing) 

Disposable aspirate probe brushes (as needed) 

Absorbent paper 

Wash buffer 
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Access 2 Instructions for Use 6: Maintenance 

Weekly Maintenance Steps 

WARNING 

You wi l l come in contact wi th potential ly infectious materials dur ing this procedure. Handle and dispose 

o f biohazard materials according to proper laboratory procedures. Proper hand, eye, and facial 

protection is requ i red. 

Clean the 
Instrument Exterior* 

i 
Inspect the Liquid 

Waste BotUe tot Wear 

i 
ChecK for Fluid In the 
Waste Filter Bottle' 

' ^ 

Inspect and Clean the 
Primary Probe* 

i 
Replace and Clean the 

Aspirate Prot>es* 

* 

Run Daity 
Maintenance' 

i 
Run System 

Check* 

* Initial Maintenance Log 

Discoloration 
Cracking or Crazing 
Bulging 

CAUTION 1 

Do not wipe the tip ofthe probe. Fibers 

on or inside the probes can clog the 

probes or valves in the fiuidic module. 

^ 1 
Remove the Aspirate ProtMS 
Install Clean Pn>bes 
Clean the Renxived Proties 
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Access 2 Insfrucfons for Use 6: Maintenance 

Replacing the Aspirate Probes 

Tum the 
instnjment off 

i 
Open the front panel 

and top cover 

—̂i 
Remove the aspirate 

protw from the 
wash arm 

i 
Disconnect the protie 

tubing from the 
bartwd fitting 

WARNING 1 
You wil l come in contact with 

this procedure. Handle and dispose of 
biohazard materials according to 
proper laboratory procedures. Proper 
hand, eye, and facial protection is 

required. 

CAUTION 1 

Handle the aspirate probes with 
extreme care. The probes are 
fragile, and will not function 
properly i f bent. 

i 1 
Install a dean 
aspirate probe 

i 
Repeal for the 

other two pnjbes 

i 
Close the front panel 

and top cover 

i 
Tum the 

instrument on 

' i 
> / c i e a n the >v 

\ o n e hour? > X ^ "** 

Yes 

Clean the removed 
espirate probes 

1 

Soak the probes in 
distilled water 
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Access 2 Instructions for Use 6: Maintenance 

Precleaning the Aspirate Probes 

WARNINGS 

You will come in contact with potentially infectious materials during these procedures. Handle and 
dispose of biohazard materials according to proper laboratory procedures. Proper hand, eye, and 
facial protection is required. 

Contrad 70 cleaning solution is alkaline and may cause severe eye irritation or mild skin irritation. 
See the manufacturer's label for details. 

Take the necessary precautions when removing and reinserting the probe brush to avoid scattering 
droplets of biohazardous material into the air. 

Once a disposable aspirate probe brush has been used to clean 1 to 3 aspirate probes, it is considered 
a biohazard. Handle and dispose ofthe brush according to appropriate laboratory safety procedures. 
Do not save a used brush for future use. 

CAUTIONS I 

Handle the aspirate probes with extreme care. The probes are fragile, and will not function 
properly if bent. 

The disposable aspirate probe brush handle bends easily. 

r> 

Fill 8 beaker with 20 mL 
of Contrad 70 

* 

Fill a beaker with 50 mL 
of deionized water 

i 
Dip a new aspirate 

probe bnjsh into the 
Contrad 70 

* 
Insert and remove the 

probe brush In the 
probe until all of the 
residue is removed 

+ 
Repeat for the other 
two aspirate proties 
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Access 2 Instructions for Use 6: Maintenance 

Cleaning the Aspirate Probes with Contrad 70 Cleaning Solution 

WARNINGS 

• You will come In contact with potentially infectious materials during these procedures. Handle and 
dispose of biohazard materials according to proper laborator>' procedures. Proper hand, eye, and 
facial protection is required. 

* Contrad 70 cleaning solution is alkaline and may cause severe eye irritation or mild skin irritation. 

See the manufacturer's label for details. 

CAUTIONS I 

• Do not wipe the tip ofthe probe. Fibers on or inside the probes can clog the probes or valves in 

the fiuidic module. 

' Handle the aspirate probes with extreme care. The probes are fragile, and will not function 

properly if bent. 

r 

AssAmble th8 syringe 

i 
Draw the Contrad 70 

Into the syringe 

* 

Attach the probe to the 
syringe 

* 

Empty the syringe into 
ttie t>eaker 

i Rinse ttie probe by 
drawing Contrad 70 into 

the syringe; empty It 
into tha beaker 

i 
Remove ttie probe from 

the syringe 

i 
Repeat for the other 
two aspirate probes 
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Access 2 Insfructions for Use 6: Maintenance 

Cleaning the Aspirate Probes with Distilled Water 

WARNING 

You wi l l come in contact w i th potential ly infectious materials du r i ng these procedures. Handle and 

dispose of biohazard materials according to proper laboratory procedures. Proper hand, eye, and facial 

protection is requi red. 

Draw the distilled water 
Into the syringe 

+ 
Attach the probe to the 

syringe 

* 

Empty the syringe 
into a sink 

• 
Rinse the probe twtca 
by drawing water Into 
the syringe; empty it 

Into a sink 

i 

Remove ttie probe from 
ttie syringe 

• 
Clean the exterior 

oftheprotn 
with alcohol 

i 
Position the probe on 
absortient paper for 
10 minutes to drain 

t 

Repeat for the other 
two probes 

• 
Initial the 

Maintenance Log 

g -

-

CAUTIONS] 

• Do not wipe the t ip of the probe. Fibers on 

or insiae ine prooes can ciog me prooes or 

valves in the f iu id ic module. 

* Handle the aspirate probes w i th extreme 

care. The probes are fragi le, and w i l l not 

function proper ly i f bent. 

1 
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Access 2 Instrucfions for Use 6: Maintenance 

System Check 
You perform the System Check routine as part of weekly maintenance to verify system performance. During 
weekly maintenance, the three System Checks (washed, unwashed, and substrate) are run together. You can 
also run the System Check routine more often, or perform individual checks. 

WARNINGS 

* Unless there is an emergency, let ttie System Check routine run to completion. Cancelling the routine 
may damage the instrument and compromise the integrity of subsequent test results. 

* Ifyou cancel the routine, do not initialize the system. Contact Technical Support for assistance. 

* System Check Solution and wash buffer contain ProClin 300 preservative, which may cause 
sensitization by skin contact. After contact with skin, wash immediately with plenty of soap and 
water. Wear suitable gloves. 

Required Materials 

• 13 mm rack for 2 mL sample cups; the rack must have a rack ID between 1-57 or 400-456 

• 2.0 mL sample cups (four cups) 

NOTE 

Use only the 2.0 mL sample cups when performing the maintenance routines. Using any other sample 
containers may result in level sensing errors and cancellation ofthe maintenance routine. 

• Undiluted System Check Solution 

• Wash buffer 

• 1/501 dilution of System Check Solution (mix 20 pL System Check Solution with 10.0 mL Wash 
Buffer) 

• Maintenance Log 

Systenn Check Expected Results 

Compare the obtained results with the expected results. Expected results are listed in the Maintenance Log, 
included in this section. 
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Access 2 Instructions for Use 6: Maintenance 

System Check Steps 

ESESiiGSisss) 

Sampla Maruosr 
Fl y 

^ ft.^M^•it^m.l^I.^^iJ/" 

Type Rack 10 

Malntonanc* Rcqussts 
F4 V 

RaquMt Mslnterune* 

Select System Check 
{and Daily Clean 
System, if mnning 

weekly maintenance) 

c OK 
Fl 3) 

Place 2.0 mL sample 
cups in rack positions 

7, 8. 9. and 10 

Pipette 2.0 mL 
undiluted System 
Check Solution 

into cup 7 

Pipette at least 1.0 mL 
wash buffer into cup 8 

Leave cup 9 empty 

Pipette 1.0 mL 
1/501 System Check 
Solution into cup 10 

infesprgftT 

Load Rack 
Fl 

Load rack 

c Run 2) 

WARNING 

You w i l l come in contact 

w i th potential ly Infectious 

materials dur ing these 

procedures. Handle and 

dispose of biohazard 

materials according to 

proper laboratory 

procedures. Proper hand, 

eye, and facial protection 

is required. 

Systsm performs 
system ctwcks 
(40 minutes) 

Unload rack 

Compare results with 
expected values 

Repeat tfie 
System Ctieck 

Enter values 
and initial 

Maintenance Log, as 
applicable 

-Yes 

Troublestioot System 
Ctieck results, or 
contact Technical 

Support 
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Access 2 Maintenance Log Senai # System ID Month Year Becl^nian Coulter, Inc. 
> 
c 

CO 

re 
^ -1 =̂  

o 
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3 
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o 

=: 
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=1 
-1 

5 o 

>< r/1 
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<-> yr 

1 
n> 
n 
V 

O 

> 
•a 
•a re 
3 
O. 
><' 

SJ op 
Ol CD 
o, o 

" 3 

> n 

;;;H 

Perform the tasks listed at the left and draw 

DA ILY M A I N T E N A N C E 

Check Zone Temperatures 

Check System Supplies 

Empty L iqu id Waste Container 

System Backup Successful? 

Inspect Fiuidic Module 

Clean Probe Exteriors 

Prime Substrate 

Run Daily Clean System 

( I f Necessary) 

Perform Special Clean 

Tech Init ials 

1 

a check (>^) in Ihe accompanying 

2 3 4 5 6 7 

box on the 

8 9 

right. 

10 

Initial the Tech Initials 

11 12 13 14 

50X. 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Perform the tasks listed at the left and draw a check (* )̂ in the accompanying box on the right. Initial the Tech Initials box. 

WEEKLY MAINTENANCE 

Today's Date 

Clean Instrument Exterior 

Inspect Liquid Waste Bottle 

Check Waste Filter Bottle 

Inspect/Clean Primary Probe 

Replace/Clean Aspirate Probes 

Run Daily Maintenance 

Run System Check 

Tech Initials 

Weekl 

(Initial above) 

Week 2 

(Initial above) 

Weeks 

(Initial above) 

Week 4 

(Initial above) 

Weeks 

Onitial above) 

Enter the System Check Results in the boxes. Initial the Tech Initials box. 

SYSTEM CHECK RESULTS 

Today's Date 

Washed RLU/%CV 

Substrate RLU/%CV 

Unwashed RLU/%CV 

Wash Efficiency PPM 

Substrate Ratio 

Substrate : Washed Ratio 

Tech Initials 

Weekl Week 2 Weeks Week 4 Weeks 

System Check Expected Results 

Washed Check 

RLU mean 
%CV 

5,000 to 20,000 
< 12.00 

Substrate Check 

RLU mean 
%CV 

Substrate ratio 
Substrate : Washed Ratio 

5,000 to 9,000 
<5.00 

Oto 1.40 
0 to 1.25* 

Unwashed Check 

RLU mean 
%CV 

4 to 10 million* 
<2.00 

Wash Efficiency 

PPM 1 -1.0 to+1.0 
The Substrate : Washed Ratio and the Unwashed Check RLU 
mean result are not system specifications. They are only reference 
guidelines. 

> 
n 
n 

c n 
o 
3 

2: 
Q 
3' 
S" 
Q 
3 
n 
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Access 2 Instructions for Use 7: Troubleshoof/ng 

7 Troubleshooting 

Event Log 
The Event Log is a list of events the Access 2 system generates as it monitors the status of various system 
parameters. You can use these events to keep informed of system operations and to assist with troubleshooting. 

NOTE 

Ifyou have a workgroup with more than one instrument, you can view only the events that are specific for 
the instrument attached to the PC displaying the Event Log. 

Troubleshooting Events 
If a system error or potential problem generates an event in the Event Log, you can view troubleshooting 
information for the event. This troubleshooting information includes: 

• Possible causes for the event. 

• Brief outline of troubleshooting instructions. 

• Links to detailed procedures. Always review the detailed procedures ifyou are not completely familiar 
with them. 

NOTE 

Event troubleshooting information is available online within the Access 2 Help system. 

You can view technical information about an event in the Details window. The event details, particularly the 
event code, can be useful for troubleshooting. Ifyou contact Technical Support for assistance, the representative 
may request the details for one or more events. 
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Access 2 Instructions for Use 7: Troublest^ooting 

Troubleshooting Events 

Event Log button tums 
yellow or red 

Any Scieen 

m 

Event Log 

® 
Event Log 

Review events 

Take appropriate action 

Event Log 

Select the event you 
need tielp for 

Troubtochool 
F3 y 

Acc«M2Halp 

Follow troubleshooting 
Instnxlions 

Call Technical Support 

Close Help end 
continue rrarmel 

operation 

D«telb 

Print 
F7 
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Access 2 Insfructions for Use 7: Troublest)ooting 

System Check Troubleshooting 
The System Check routine is typically run as part of weekly maintenance to verify that the Access 2 system is 
operating properly. It may also be run to troubleshoot another problem with the system or to verify proper 
operation after unscheduled maintenance is performed. 

NOTE 

The corrective actions in the troubleshooting tables contain abbreviated procedures. Regardless of the 
frequency with which you perfonn a procedure, regularly review the complete procedures, including their 
cautions for protecting the instrument from damage, and their wamings for ensuring your personal safety. 
Links to the procedures are available for the tables in the Help system. 

Substrate Check Problems 

Ifthe System Check results are not within the expected ranges, troubleshoot the substrate check first. You 
should start here because problems with the substrate system can directly affect the unwashed and washed 
checks, and because the substrate check uses the fewest system components. When the substrate check results 
are within the expected ranges, the substrate and substrate system can be ruled out as the cause ofthe problem 
you are troubleshooting. 

Substrate Check Troubleshooting 

S y m p t o m s 

High %CV 
throughout the run 

Poss ib le Causes 

Insufficient supply of substrate 

Air in the substrate lines 

Cor rec t i ve A c t i o n 

1. Check the level of substrate in the bottle. 

2. If necessary, change the substrate bottle from the 
Supplies screen. 

3. Repeat the System Check routine. 

1. Open the front panel. 

2. Visually inspect the tubing at the substrate pump 
and heater for air bubbles. 

3. If air bubbles are present: 

• Check the substrate pump and heater fittings, 
and the fitting on top of the substrate bottle. 
Finger-tighten any loose connections. Be careful 
not to overtighten any of the fitting connections. 

• Close the front panel and prime the substrate 
system for 4 cycles. 

4. Open the front panel and inspect the tubing again. 

• If the bubbles are gone, close the front panel and 
repeat the System Check routine. 

• If you still see bubbles, contact Technical Support 
for further instructions. 
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Access 2 Instructions for Use 7: Troublest)oofing 

Substrate Check Troubleshooting (continued) 

S y m p t o m s 

High %CV 
throughout the run 

(continued) 

High %CV from high 
values in the last one 
or two replicates 

High RLU mean 

Poss ib le Causes 

Leak in the substrate system tubing 

Kinked substrate system tubing 

Bent substrate probe tip 

Substrate pump or valve failure 

Luminometer problem 

System Check solution diluted incorrectly 

Sample containers out of order in the 
maintenance rack 

Wash/read carousel or substrate 
temperatures too high (results may be 
flagged TRS or TRW) 

System Check solution diluted incorrectly 

Sample containers out of order in the 
maintenance rack 

Cor rec t i ve A c t i o n 

1. With the front panel open, open the top cover. 

2. Visually inspect the tubing leading to and away from 
the substrate pump/valve/heater assembly for leaks 
and/or crystalline deposits. 

3. Deposits may indicate the tubing is damaged and 
should be replaced. 

• If you find deposits, contact Technical Support for 
further instructions. 

• If you find no deposits, continue troubleshooting 
other possible causes. 

1. With the front panel and top cover open, visually 
inspect the tubing leading to and away from the 
substrate pump/valve/heater assembly for kinks. 

' If no kinks are found, continue troubleshooting 
other possible causes. 

2. Straighten any kinks. Close the top cover and front 
panel. 

• If the kinked tubing is part of the substrate probe. 
remove and replace the substrate probe. 

3. Close the top cover and front panel. 

4. If you straightened kinks, but did not need to 
replace the substrate probe: 

• Prime the substrate system for 4 cycles. 

• Repeat the System Check routine. 

1; With the front panel open, inspect the substrate 
probe tip. 

• If the substrate probe tip is not bent, continue 
troubleshooting other possible causes. 

2. If the substrate probe tip is bent, remove and 
replace the substrate probe. 

Contact Technical Support. 

Contact Technical Support. 

1. Prepare a new 1/501 dilution using a new vial of 
System Check solution. 

2. Repeat the System Check routine. 

1. Place the sample containers in the correct order. 

2. Repeat the System Check routine. 

1. Check the wash carousel and substrate 
temperatures on the Maintenance Review screen. 

2. If the temperatures for either device is displayed in 
red (out of range), contact Technical Support. 

1. Prepare a new 1/501 dilution using a new vial of 
System Check solution. 

2. Repeat the System Check routine. 

1. Place the sample containers in the correct order. 

2. Repeat the System Check routine. 
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Access 2 Instructions for Use 7: Troublestiooting 

Substrate Check Troubleshooting (continued) 

Symptoms 

High RLU mean 
(continued) 

Low RLU mean 

Poss ib le Causes 

Substrate pump delivering too much 
substrate 

Contaminated substrate supply 

Luminometer problem 

Expired substrate 

Improperly stored substrate (bottle stored 
at room temperature for too long) 

Insufficient supply of substrate 

Wash/read carousel or substrate 
temperatures too low (results may be 
flagged TRS or TRW) 

Incomplete priming ofthe substrate after 
substrate system decontamination 

Substrate bottle contaminated with 
Citranox cleaning solution during substrate 
system decontamination 

Substrate dispense volume too low 

Luminometer problem 

Cor rec t i ve A c t i o n 

Run the Visual Substrate Volume Check procedure. 

• If the results do not fail, continue troubleshooting 
other possible causes. 

• If the results fail, contact Technical Support. 

Contact Technical Support to verify the need to 
decontaminate the substrate system. 

If Technical Support agrees, decontaminate the 
substrate system and then verify system 
performance. 

Contact Technical Support. 

Review the expiration date on the Supplies screen. 

If necessary, change the substrate bottle from the 

Supplies screen. 

Repeat the System Check routine. 

Check the date the bottle was placed at room 
temperature. 

If necessary, change the substrate bottle from the 
Supplies screen. 

Repeat the System Check routine. 

Check the level of substrate in the bottle. 

If necessary, change the substrate bottle from the 
Supplies screen. 

Repeat the System Check routine. 

Check the wash carousel and substrate 
temperatures on the Maintenance Review screen. 
If the temperatures for either device are displayed in 
red (out of range), contact Technical Support. 

1. Prime the substrate system for 20 cycles again. 
2. Repeat the System Check routine. 

Change the substrate bottle from the Supplies 
screen. Do not prime the substrate system when 
prompted as you change the bottle. 

Prime the substrate system from the Prime Fluidics 
window for 20 cycles. 

Repeat the System Check routine. 

Run the Visual Substrate Volume Check procedure. 

• If the results do not fail, continue troubleshooting 
other possible causes. 

• If the results fail, contact Technical Support. 

Contact Technical Support. 
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Access 2 Instrucfions for Use 7: Troublest)ooting 

Substrate Check Troubleshooting (continued) 

S y m p t o m s 

No RLU values 

RLUs trending up or 
down over time 

High substrate ratio 

Poss ib le Causes 

Substrate bottle contaminated with 
Citranox cleaning solution during substrate 
system decontamination 

Luminometer problem 

Substrate delivery inconsistent 

Substrate bottle contaminated with 
Citranox cleaning solution during substrate 
system decontamination 

Dirty or plugged aspirate probes 

Fluid dripping from aspirate probes 

Plugged waste air filter 

Cor rec t i ve A c t i o n 

1. Change the substrate bottle from the Supplies 
screen. Do not prime the substrate system when 
prompted as you change the bottle. 

2. Prime the substrate system from the Prime Fluidics 
window for 20 cycles. 

3. Repeat the System Check routine. 

Contact Technical Support. 

Troubleshoot according to the High %CV symptoms for 
substrate check. 

1. Change the substrate bottle from the Supplies 
screen. Do not prime the substrate system when 
prompted as you change the bottle. 

2. Prime the substrate system from the Prime Fluidics 
window for 20 cycles. 

3. Repeat the System Check routine. 

1. Clean the aspirate probes. 

2. Repeat the System Check routine. 

1. Open the front panel. 

2. Visually inspect the tubing and the area under the 
tubing, from the peristaltic waste pump to the 
aspirate probes for leaks and/or crystalline 
deposits. 

3. Deposits may indicate that the tubing is damaged 
and should be replaced. 

• If you find deposits, contact Technical Support for 
further assistance. 

• If you find no leaks/deposits, continue 
troubleshooting other possible causes. 

1. Check the tubing from the liquid waste bottle for 
constrictions. 

• If the tubing is constricted, clear it and repeat the 
System Check routine. 

2. If the results fail, remove the tubing from the waste 
filter at the quick disconnect and place the end of 
the tubing in one of the adjacent holes. This may 
temporarily resolve the error until you can install a 
new waste filter assembly. 

3. Repeat the System Check routine. 

• If the results are acceptable, contact Technical 
Support for assistance in ordering and replacing 
the waste filter assembly. 

• If the results fail, contact Technical Support. 
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Access 2 Instructions for Use 7: Troublest)ooting 

Unwashed Check Problems 

Begin troubleshooting the unwashed check once you have determined that the substrate check results are within 
the expected ranges. The unwashed check troubleshooting table provides information about the pipetting 
system, and does not provide detail on problems related to the substrate or washing systems. 

Unwashed Check Troubleshooting 

S y m p t o m s 

High %CV 

Poss ib le Causes 

Air in the main pipettor fluid lines 

Wash buffer supply lines kinked 

No wash buffer 

Precision pump, valve, fittings, or tubing 
damaged and leaking 

Worn or damaged precision pump seals 

Cor rec t i ve A c t i o n 

1. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 

5. 

1. 

2. 

3. 

1. 

2. 

3. 

4. 

Open the front panel. 

Visually inspect the main pipettor line for air 
bubbles. Be sure to check the tubing leading out of 
the precision pump and entering the main pipettor. 

If bubbles are present, prime the pipettor. 

Inspect the tubing again. 

• If the bubbles are gone, run the System Check 
routine. 

• If you still see bubbles, contact Technical Support 
for further instructions. 

Open the front panel. 

Visually inspect the tubing from the wash buffer 
supply to the main pipettor for kinks. 
• If no kinks are found, continue troubleshooting 

other possible causes. 

Straighten any kinks and close the front panel. 

Prime the pipettor. 

Repeat the System Check routine. 

Check the wash buffer supply in the fluids tray. 

• If the wash buffer reservoir is empty, but the 
Wash Buffer status button is not red, contact 
Technical Support. 

If necessary, change the wash buffer bottle. 

Repeat the System Check routine. 

Open the front panel and the top cover. 
Visually inspect the tubing leading from the 
precision pump valve, to the pressure monitor if 
applicable, to the main pipettor for leaks and/or 
crystalline deposits. 

Examine the precision pump and valve for leaks 
and/or crystalline deposits. 
Deposits may indicate that the pipetting system is 
damaged and should be replaced. 

• If you see deposits, contact Technical Support for 
further assistance. 

• If you do not see deposits, continue 
troubleshooting other possible causes. 

Contact Technical Support. 

© 2012 Beclcman Coulter, Inc. 
P/N B14255A-DRAFT 3/12/12 

7-7 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

Appendix 31 page 87 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Access 2 Instructions for Use 7: Troublesf^ooting 

Unwashed Check T roub leshoo t ing (cont inued) 

S y m p t o m s 

High %CV 
(continued) 

High RLU mean 

Low RLU mean 

Poss ib le Causes 

Problems with the substrate system: 

• Insufficient supply of substrate 

• Air in the substrate lines 

• Leak in the substrate system tubing 

• Kinked substrate system tubing 

• Bent substrate probe 

• Substrate pump or valve failure 

Primary probe partially plugged 

Splashing in the RVs 

Luminometer problem 

System Check solution diluted incorrectly 

Sample containers out of order in the 
maintenance rack 

Problems with the substrate system: 

• Wash/read carousel or substrate 
temperatures too high 

• Contaminated substrate supply 

• Substrate pump delivering too much 
substrate 

Luminometer problem 

System Check solution diluted incorrectly 

Sample containers out of order in the 
maintenance rack 

System Check expired or stored incorrectly 

Cor rec t i ve A c t i o n 

1. If the substrate check %CV result is within the 
expected range, the substrate system is not the 
cause of the high %CV for the unwashed check. 
Continue troubleshooting other possible causes. 

2. If the substrate check result is not within the 
expected range, troubleshoot the substrate check 
result. 

1. Look at the Pressure Monitor screen to determine if 
a pressure sensor is present, and that obstruction 
detection is enabled. 

• If the pressure sensor is not present, or if it is 
present but obstruction detection is disabled. 
continue with step 2. 

• If obstruction detection is enabled, review the 
Event Log, and troubleshoot according to the 
events related to main pipettor obstructions or 
abnormal pressures. 

2. Run the Special Clean routine. 

3. Run the System Check routine. 

4. If the results fail, contact Technical Support to verify 
the need to replace the primary probe. 

5. When needed, remove and replace the primary 
probe. 

Contact Technical Support. 

Contact Technical Support. 

1. Prepare a new 1/501 dilution using a new vial of 
System Check solution. 

2. Repeat the System Check routine. 

1. Place the sample containers in the correct order. 

2. Repeat the System Check routine. 

1. If the substrate check mean RLU result is within the 
expected range, the substrate system is not the 
cause of the high mean RLU result for the 
unwashed check. Continue troubleshooting other 
possible causes. 

2. If the substrate check result is not within the 
expected range, troubleshoot the substrate check 
result. 

Contact Technical Support. 

1. Prepare a new 1/501 dilution using a new vial of 
System Check solution. 

2. Repeat the System Check routine. 

1. Place the sample containers in the correct order. 

2. Repeat the System Check routine. 

1. Prepare a new 1/501 dilution using a new vial of 
unexpired System Check solution. 

2. Repeat the System Check routine. 
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Access 2 Instructions for Use 7: Troublest^ooting 

Unwashed Check T roub leshoo t ing (cont inued) 

S y m p t o m s 

Low RLU mean 
(continued) 

Low RLU outliers 

Poss ib le Causes 

Problems with the substrate system: 

• Expired substrate 

• Insufficientsupply of substrate 

• Wash/read carousel or substrate 
temperatures too low 

• Incomplete priming after substrate 
system decontamination 

• Substrate supply contaminated with 
Citranox cleaning solution during 
substrate system decontamination 

• Substrate dispense volume too low 

Luminometer problem 

Ultrasonic transducer problem 

Cor rec t i ve A c t i o n 

1. If the substrate check RLU mean result is within the 
expected range, the substrate system is not the 
cause of the low RLU mean result for the unwashed 
check. Continue troubleshooting other possible 
causes. 

2. If the substrate check result is not within the 
expected range, troubleshoot the substrate check 
result. 

Contact Technical Support. 

Contact Technical Support. 

Washed Check Problems 

Begin troubleshooting the washed check once you have determined that the substrate check and unwashed 

check results are within the expected ranges. The washed check troubleshooting table provides infonnation 

about the reaction vessel (RV) wash system, and does not provide detail on problems related to the substrate or 

the pipetting systems. 

Washed Check T roub leshoo t ing 

Symptoms 

High %CV 

Possible Causes 

Dirty or plugged aspirate probes 

Damaged aspirate probes 

Plugged waste air filter 

Corrective Action 

1. Clean the aspirate probes. 

2. Repeat the System Check routine. 

1. Open the front panel. 

2. Visually inspect the aspirate probes on the wash 
arm. 

3. Replace any probes that are damaged. 

4. With the front panel closed, repeat the System 
Check routine. 

5. If the problem persists, contact Technical Support. 

1. Check the tubing from the liquid waste bottle for 
constrictions. 

• If the tubing is constricted, clear it and repeat the 
System Check routine. 

2. If the results fail, remove the tubing from the waste 
filter at the quick disconnect and place the end of 
the tubing in one of the adjacent holes. This may 
temporarily resolve the error until you can install a 
new waste filter assembly. 

3. Repeat the System Check routine. 

• If the results are acceptable, order a new waste 
filter assembly and replace the current one. 

• If the results fail, contact Technical Support. 
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Access 2 Instructions for Use 7: Troubleshooting 

Washed Check Troub leshoo t ing (cont inued) 

Symptoms 

High %CV 
(continued) 

Possible Causes 

Damaged peristaltic waste pump tubing 

One or more aspirate probes stuck in the 
"up" position 

Air in the wash pump system tubing 

Kinked wash pump system tubing 

Problems with the substrate system: 

• Insufficient supply of substrate 

• Air in substrate lines 

• Leak in the substrate system tubing 

• Kinked substrate system tubing 

• Bent substrate probe 

• Substrate pump or valve failure 

Corrective Action 

1. Open the front panel and top cover. 

2. Visually inspect the tubing and area under the 
tubing, from the peristaltic waste pump to the 
aspirate probes for leaks and/or crystalline 
deposits. 

3. Deposits may indicate that the tubing is damaged 
and should be replaced. 

• If you see deposits, contact Technical Support for 
further assistance. 

• If you do not see deposits, continue 
troubleshooting other possible causes. 

1. With the front panel open, verify that the aspirate 
probes can move up and down. 

• Grasp each probe gently just below the wash 
arm 

• The probe should move up and down slightly. 

2. Replace any probe that does not move freely. 

3. With the front panel closed, repeat the System 
Check routine. 

4. If the problem persists, contact Technical Support. 

1. With the front panel open, visually inspect the 
tubing from the wash buffer supply to the dispense 
probes for air bubbles. 

2. If you see bubbles, close the front panel and prime 
the dispense probes for 4 cycles. 

3. Open the front panel and inspect the tubing again. 

• If the bubbles are gone, close the front panel and 
repeat the System Check routine. 

• If you still see bubbles, contact Technical Support 
for further instructions. 

1. With the front panel open, visually inspect the 
tubing from the wash buffer supply to the dispense 
probes for kinks. 

• If no kinks are found, continue troubleshooting 
other possible causes. 

2. Straighten any kinks. 

3. Close the front panel and prime the dispense 
probes for 4 cycles. 

4. Repeat the System check routine. 

1. If the substrate check %CV result is within the 
expected range, the substrate system is not the 
cause of the high %CVs for the washed check. 
Continue troubleshooting other symptoms. 

2. If the substrate check result is not within the 
expected range, troubleshoot the substrate check 
result. 
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Access 2 Instructions for Use 7: Troublest)ooting 

Washed Check Troubleshooting (continued) 

Symptoms Possible Causes Corrective Action 

High %CV 
(continued) 

Problems with the pipetting system: 

• No wash buffer 

• Worn or damaged precision pump 
seals 

• Partially plugged primary probe 

• Precision pump, valve, fittings, or 
tubing damaged and leaking 

If the unwashed check %CV result is within the 
expected range, the pipetting system is not the 
cause of the high %CV for the washed check. 
Continue troubleshooting other possible causes. 
If the unwashed check result is not within the 
expected range, troubleshoot the unwashed check 
result. 

Incorrect aspirate probe height Contact Technical Support. 

Defective peristaltic waste pump Contact Technical Support. 

RV mixing problem Contact Technical Support. 

Splashing in the RVs Contact Technical Support. 

High RLU mean Dirty or plugged aspirate probes 1. Clean the aspirate probes. 

2. Repeat the System Check routine. 

Damaged aspirate probes 1. Open the front panel. 

2. Visually inspect the aspirate probes on the wash 
arm. 

3. Replace any probes that are damaged. 

4. With the front panel closed, repeat the System 
Check routine. 

5. If the problem persists, contact Technical Support. 

One or more aspirate probes stuck in the 
"up" position 

With the front panel open, verify that the aspirate 
probes can move up and down. 

• Grasp each probe gently just below the wash 
arm. 

• The probe should move up and down slightly. 

Replace any probe that does not move freely. 

With the firont panel closed, repeat the System 

Check routine. 

If the problem persists, contact Technical Support. 

Problems with the substrate system: 

• Wash/read carousel or substrate 
temperatures too high 

• Contaminated substrate supply 

• Substrate pump delivering too much 
substrate 

Ifthe substrate check RLU mean result is within the 
expected range, the substrate system is not the 
cause of the high RLU mean result for the 
unwashed check. Continue troubleshooting other 
possible causes. 

If the substrate check result is not within the 
expected range, troubleshoot the substrate check 
result. 

Incorrect aspirate probe height Contact Technical Support. 

Luminometer problem Contact Technical Support. 
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Access 2 Instructions for Use 7: Troub/eshoof/ng 

Washed Check Troubleshooting (continued) 

Symptoms 

Low RLU mean 

Possible Causes 

Diluted System Check solution used 
instead of undiluted 

Containers 1 and 4 switched in the 
maintenance rack 

Problems with the pipetting system 

Problems with the substrate system: 

• Air in the substrate lines 

• Leak in the substrate system tubing 

• Kinked substrate system tubing 

• Bent substrate probe 

• Substrate pump or valve failure 

• Expired substrate 

• Insufficient supply of substrate 

• Wash/read carousel or substrate 
temperatures too low 

• Incomplete priming after substrate 
system decontamination 

• Substrate supply contaminated with 
Citranox cleaning solution during 
substrate system decontamination 

• Substrate dispense volume too low 

Luminometer problem 

Corrective Action 

1. Be sure that sample container 1 contains undiluted 
System Check solution. 

2. Repeat the System Check routine. 

1. Be sure that sample container 1 contains undiluted 
System Check solution and sample container 4 
contains 1/501 diluted System Check. 

2. Repeat the System Check routine. 

1. If the unwashed check %CV result is within the 
expected range, the main pipettor is not the cause 
ofthe low RLU mean resuft for the washed check. 
Continue troubleshooting other possible causes. 

2. If the unwashed check result is not within the 
expected range, troubleshoot the unwashed check 
result. 

1. If the substrate check %CV and RLU mean results 
are within expected ranges, the substrate system is 
not the cause ofthe low RLU mean resuft for the 
washed check. Continue troubleshooting other 
possible causes. 

2. If the substrate check results are not within the 
expected ranges, troubleshoot the substrate check 
result. 

Contact Technical Support. 

Wash Efficiency Problems 

The wash efficiency is a calculation based upon the results from the substrate, washed, and unwashed checks of 

the System Check routine. The wash efficiency value provides information about the washing system. 

Wash Efficiency Troubleshooting 

S y m p t o m s 

Wash Efficiency PPM 
fails to meet criteria 

Poss ib le Causes 

Problems with the RV wash system 
(washed check mean RLUs or %CVs too 
high) 

Problems with the pipetting system 
(unwashed check mean RLUs too low) 

Problems with the substrate system 
(contaminated substrate bottle) 

Cor rec t i ve A c t i o n 

Troubleshoot the washed check resuft. 

Troubleshoot the unwashed check resuft. 

Troubleshoot the substrate check result. 
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Access 2 Instructions for Use 7: Troublest)oofing 

Instrument Troubleshooting 
Instrument troubleshooting information can help you identify and correct instrument problems that are not 
resolved during System Check troubleshooting. Most instrument troubleshooting is available through the Event 
Log. The information in this section addresses problems you notice during operation or inspection that do not 
generate a caution or waming event. 

NOTE 

The corrective actions in the troubleshooting tables contain abbreviated procedures. Regardless ofthe 
frequency with which you perform a procedure, regularly review the complete procedures, including their 
cautions for protecting the instrument froin damage, and their wamings for ensuring your personal safety. 
Links to these procedures are available for these tables in the Help system. 

General Instrument Problems 

General Instrument Troubleshooting 

S y m p t o m s 

System mode is Not 
Ready 

The Event Log button 
is yellow or red 

System performance 
is slow 

Poss ib le Causes 

System rebooting or initializing 

Many circumstances other than rebooting 
or initializing can place the instrument in the 
Not Ready mode, some examples are: 

• Front panel ofthe instrument is open 

• Pipettor gantry was just cleaned 

• System detected a device motion 
error 

• Stop was selected during a 
maintenance routine 

System event occurred 

Database contains too many test and QC 
results 

Cor rec t i ve A c t i o n 

Waft for the instrument to finish rebooting or initializing. 
When this occurs, the system mode will change to the 
Ready mode and any text message in the system 
mode area will disappear. 

W a r n i n g : 
If the system is in the Not Ready mode because 
Stop was selected during a maintenance routine, 
do not initialize the system. Contact Technical 
Support for assistance. 

The system must be initialized to return to the Ready 
mode. 

• If you are experienced at initializing the system, 
and are following instructions in Help or in an 
Access 2 manual, initialize the system. 

• If you are not experienced at initializing the 
system or you are not following instructions in 
l-ielp or in an Access 2 manual, contact Technical 
Support. 

Review the event log message and its troubleshooting 
information. Take the recommended corrective action. 

1. Set up the system to automatically delete test and 
QC results from the database. 

2. If the Auto-Delete function is already set up, 
consider reducing the number of days that must 
elapse before the test results are deleted. 
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Access 2 Instructions for Use 7: Troublest^ootlng 

Instrument Start-Up Problems 

Use the following table to troubleshoot the instmment ifyou are having problems rebooting or initializing the 
Access 2 system and no events report in the Event Log. If an event is generated, follow the Event Log 
troubleshooting procedures. 

Instrument Start-Up Troubleshooting 

S y m p t o m s 

System fails during 
reboot 

System fails during 
initialization 

Poss ib le Causes 

No power to instrument 

CD in CD-ROM or DVD drive, or data disk 
in 3.5-inch disk drive. 

Instrument hardware (power supply, 
internal hard drive, CPU, printed circuft 
board) or software failure 

Interlock switch detects front panel of 
instrument is open 

Cor rec t i ve A c t i o n 

Refer to the power supply troubleshooting table. 

Remove the CD from the CD-ROM or DVD drive, or 
remove the disk from 3.5-inch disk drive and reboot the 
instrument. 

Reboot the instrument. 

Close the front panel ofthe instrument and initialize the 
system. 

Power Supply Problems 

Use the following table to troubleshoot when the instmment or the peripheral devices do not have power. The 
peripheral devices that require a power supply include the extemal computer (PC), touch screen monitor, and 
printer. 

Power Supply Troubleshooting 

S y m p t o m s 

No power to the 
instrument or 
peripherals 

No power to the 
instrument 

No power to 
peripheral(s) 

Poss ib le Causes 

Faulty power outlet or power strip 

Instrument power switch not on 

Power cord connector loose at either end 

Faulty power supply or circuit breaker 

Peripheral device power switch not on 

Peripheral device power cord connector 
loose at efther end 

Defective peripheral device 

Cor rec t i ve A c t i o n 

1. Plug the instrument and the peripherals into a 
different power outlet or strip. 

2. If the problem persists, troubleshoot the power 
system for the instrument and each peripheral 
device individually. 

3. When the source of the problem has been 
identified, contact Technical Support if necessary. 

Turn on the power switch located on the right side of 
the instrument. 

Be sure that the power cord connections to the outlet 
and instrument are plugged in tightly. 

Contact Technical Support. 

1. Turn on the peripheral device power switch. 

2. If you cannot locate the power switch, see the 
documentation provided by the manufacturer. 

Be sure that the power cord connections to the outlet 
and peripheral device are plugged in tightly. 

Contact Technical Support. 
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Access 2 Instructions for Use 7: Troubleshiooting 

Keyboard Problems 

Use the following table to troubleshoot situations when the computer keyboard is not responding to your key 
strokes. 

Keyboard Troubleshooting 

S y m p t o m s 

No response from the 
keyboard 

Poss ib le Causes 

Loose connector 

Invalid key selected 

System software not responding 

Hardware problem 

Cor rec t i ve A c t i o n 

Be sure that the cable connections (located on the back 
side ofthe external computer) between the keyboard, 
the handheld bar code reader, and the computer are 
plugged in tightly. 

Look at the status line above the function buttons near 
the bottom of the screen to verify that the key selected 
is an acceptable keyboard response. 

Reboot the PC. 

Contact Technical Support. 

Printer Problems 

Use the following table to troubleshoot problems with the printer. 

Printer Troubleshooting 

S y m p t o m s 

Print job was not 
printed, or is 
incomplete 

Poss ib le Causes 

Communication interrupted between 
system and printer 

Cor rec t i ve A c t i o n 

1. Check the printer paper tray. 

• If empty, load paper into the printer paper tray. 

2. Try to print the missing or incomplete report once. 

• If print service is restored, continue normal 
operation. 

3. If print service is not restored, reboot the PC. 

4. If print service is not restored, locate missing report 
and print from the appropriate screen. For example, 
print a missing Calibration report from the 
Calibration screen. 

5. If the report does not print, be sure the cable 
connections between the printer and the computer 
are plugged in tightly. 

6. Reload paper into the printer paper tray. 

7. Try to print the report again. 

8. If report still does not print, contact Technical 
Support. 
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Access 2 Instructions for Use 7: Troub/eshoof/ng 

Bar Code Reading Problems 

Use the following table to troubleshoot when the bar code reader does not scan bar code infonnation. 

Bar Code Reader Troubleshooting 

S y m p t o m s 

Sample rack bar code 
label was not read by 
the internal bar code 
reader 

Sample bar code 
label was not read by 
the internal bar code 
reader 

No response from the 
handheld bar code 
reader 

Poss ib le Causes 

Bar code label attached incorrectly to the 
rack 

Incorrect system bar code label on rack 

Bar code reader not operating properly 

Sample bar code reading not enabled 

Sample container placed incorrectly in the 
rack 

Bar code label applied incorrectly on the 
sample container 

Bar code reader not set up to read the 
sample bar code symbology 

Bar code symbology or parameters not 
supported 

Number of bar code characters on label 
does not agree with the number of 
characters specified in the Bar Code 
Reader Setup window (for Interleaved 2 of 
5 only) 

Incorrect scanning technique 

Loose connector 

System software not responding 

Handheld bar code reader not configured 
properly 

Hardware problem 

Cor rec t i ve A c t i o n 

Attach the bar code label correctly. 

If the sample rack is labeled with an Access (not an 
Access 2) system label, the rack cannot be used. 
Either replace the bar code label with an Access 2 rack 
label or move the samples to an Access 2 labeled rack. 

Contact Technical Support. 

Set up the bar code reader to read sample IDs. 

Turn the sample container until its bar code label faces 
the same direction as the rack bar code label, and is 
visible through the slot in the sample rack. 

Apply the bar code label correctly on the sample 
container. 

Setup the bar code reader parameters to match the 
symbology you are using. 

1. Verify that the bar code symbology and parameters 
used on the sample label are supported. 

2. ft the symbology or parameters are not supported, 
contact Technical Support. 

1. Check the number of characters entered for the 
Interleaved 2 of 5 symbology in the Bar Code 
Reader Setup window. 

2. If necessary, change the number of characters to 
match the number of characters on the label. 

3. If the number of characters match, contact 
Technical Support. 

1. Verify the following: 

• The correct screen or window is displayed for the 
item you are scanning. 

• The correct field is selected. 

2. Scan the label a second time. 

Be sure that the cable connections (located on the back 
side of the external computer) between the keyboard, 
the handheld bar code reader, and the computer are 
plugged in tightly. 

Reboot the PC. 

Contact Technical Support. 

Contact Technical Support. 
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Access 2 Instructions for Use 7: Troublest)ooting 

Air in the System 

Air bubbles in the fluid lines can lead to poor precision. Ifyou notice air in the lines, use the following table to 

troubleshoot the problem. 

Troubleshooting Air in the System 

Symptoms Poss ib le Causes Cor rec t i ve A c t i o n 

Air in the fluid lines Insufficient priming 1. Prime all fiuidic components. 

2. Run the System Check routine. 

3. If the problem persists, contact Technical Support. 

System prime lost due to a leak in the 
fiuidic system 

Kinked tubing in the fluids tray 

Plugged waste air filter 

1. Be sure the connections between the fittings 
(located on the left side of the instrument) and the 
fluids tray fit together tightly. Visually inspect the 
tubing and fittings for leaks and deposits. 

2. Visually inspect the fiuidic module tubing and 
fittings for leaks and deposits. 

3. Inspect the precision pump valve and valve fittings 
for leaks and deposits. 

4. Leaks and deposits may indicate that the fluidics 
system is damaged. 

• If you find leaks and deposits, contact Technical 
Support for further assistance. 

• If you find no leaks or deposits, continue 
troubleshooting other possible causes. 

Visually inspect all tubing leading away from the 
fluids tray components for kinks. Pay close 
attention to the tubing leading away from the 
substrate bottle. 
• If no kinks are found, continue troubleshooting 

other possible causes. 

Straighten any kinks. 

Prime all fiuidic components. 

Run the System Check routine. 

Check the tubing from the liquid waste bottle for 
constrictions. 

• If the tubing is constricted, clear it and repeat the 
System Check routine. 

If the results fail, remove the tubing from the waste 
filter at the quick disconnect and place the end of 
the tubing in one of the adjacent holes. This may 
temporarily resolve the error until you can install a 
new waste filter assembly. 
Repeat the System Check routine. 

• If the results are acceptable, order a new waste 
filter assembly and replace the current one. 

• If the results fail, contact Technical Support. 

© 2012 Beckman Coulter, Inc. 
P/N B14255A-DRAFT 3/12/12 

7-17 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

Appendix 31 page 97 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Access 2 Instrucfions for Use 7: Troublest)ooting 

Main Pipettor Problems 

Problems with the main pipettor can lead to poor precision. Ifyou notice any leaking or deposits, use the 

following table to troubleshoot the problem. 

Main P ipet tor T roub leshoo t ing 

S y m p t o m s 

Main pipettor leaking 

Main pipettor 
dispensing fluid with 
excess pressure 

Poss ib le Causes 

Primary probe partially plugged 

Loose fitting between the main pipettor and 
precision pump valve 

Primary probe partially plugged, causing 
the main pipettor to dispense fluid with too 
much pressure 

Cor rec t i ve A c t i o n 

1. Look at the Pressure Monitor screen to determine if 
a pressure sensor is present, and that obstruction 
detection is enabled. 

• If the pressure sensor is not present, or if it is 
present but obstruction detection is disabled, 
continue with step 2. 

• If obstruction detection is enabled, review the 
Event Log, and troubleshoot according to the 
events related to main pipettor obstructions or 
abnormal pressures. 

2. Run the Special Clean routine. 

3. Run the System Check routine. 

4. If the results fail, contact Technical Support to verify 
the need to replace the primary probe. 

5. When needed, remove and replace the primary 
probe. 

1. Open the front panel and top cover. 

2. Visually inspect the fittings between the primary 
probe and precision pump valve for leaks and 
deposits. 

3. Inspect all fluid fittings to the manifold for leaks and 
deposits. 

4. Leaks or deposits may indicate that the tubing or 
fittings are damaged. 

• If you find leaks or deposits, contact Technical 
Support for further assistance. 

• If you find no leaks or deposits, continue 
troubleshooting other possible causes. 

1. Look at the Pressure Monitor screen to determine if 
a pressure sensor is present, and that obstruction 
detection is enabled. 

• If the pressure sensor is not present, or if it is 
present but obstruction detection is disabled, 
continue with step 2. 

• If obstruction detection is enabled, review the 
Event Log, and troubleshoot according to the 
events related to main pipettor obstructions or 
abnormal pressures. 

2. Check RV locations 1 and 2 of the RV Shuttle for 
crystalline deposits. 

• If you find no deposits, continue troubleshooting 
other possible causes. 

3. Run the Special Clean routine. 

4. Run the System Check routine. 

5. If the results fail, contact Technical Support to verify 
the need to replace the primary probe. 

6. When needed, remove and replace the primary 
probe. 
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Access 2 Instructions for Use 7: Troub/eshoofing 

Communication Problems 
Use the following table to troubleshoot communication problems between the extemal computer (PC) and the 

instmment, or other systems in your workgroup. 

Communications Troubleshooting 

S y m p t o m s 

Communication 
between PC and 
instrument 
interrupted for more 
than 30 minutes 
during a run, PC 
locks up after 
communication is 
reestablished 

Workgroup 
communication error 
occurs during 
rebooting process 

Poss ib le Causes 

Function that requires communication 
between the PC and the instrument, such 
as getting a rack or loading supplies, was 
attempted while the PC was updating the 
Test Results screen 

Loose connection between PC and other 
systems in the workgroup 

Cor rec t i ve A c t i o n 

Contact Technical Support. 

1. Be sure that the Access 2 instrument power switch 
is on. 

• If the power switch is off, restart the instrument. 

• If the power switch is on, but there is no power to 
the instrument, refer to the power supply 
troubleshooting table. 

2. Check both ends of the cable connecting the PC to 
the other systems in your workgroup: 

• ft the cable connection is loose at either end, 
connect it securely. 

• If the cable is not loose, contact Technical 
Support. 

3. Reboot the PC. 
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Access 2 Instructions for Use 7: Troub/eshoof/ng 

Assay Troubleshooting 
Assay troubleshooting information provides troubleshooting tables to help you identify and correct 

assay-related problems. Before using assay troubleshooting information to troubleshoot assay issues, mn the 

System Check routine and troubleshoot unexpected results. Running the System Check routine will help you to 

identify and correct, or mle out, some system issues as the cause of your problem. 

NOTE 

The corrective actions in the troubleshooting tables contain abbreviated procedures. Regardless ofthe 

frequency with which you perform a procedure, regularly review the complete procedures, including their 

cautions for protecting the instmment fi-om damage, and their wamings for ensuring your personal safety. 

Links to these procedures are available for these tables in the Help system. 

Assay Calibration Problems 

When a calibration fails, the system displays a failure code in the reason field on the Calibration Data screens. 

Use the following table to help you troubleshoot the calibration problem. 

A s s a y Cal ibrat ion T roub leshoo t ing 

S y m p t o m s 

Although precision is 
good, the calibration 
fails for any reason 
other than Insuff Data 

Poss ib le Causes 

Multi-level calibrators pipetted out of order: 

• Calibration curve does not ascend or 
descend smoothly. 

• Calibration cutoff is opposite of the 
expected result. 

Expired calibrator 

Calibrator unstable or contaminated due to 
improper handling 

Reagent pack unstable or contaminated 
due to improper handling 

Contaminated substrate supply 

Incorrect calibration information entered 
during calibrator setup 

Cor rec t i ve A c t i o n 

1. Be sure that the calibrators are placed in the rack in 
the proper order. 

2. Repeat the calibration. 

1. Check the expiration date on the calibrator vial(s) or 
the Calibrator Setup screen. 

2. If the calibrator is expired, add a new, unexpired 
calibrator on the Calibrator Setup screen. 

3. Repeat the calibration. 

Repeat the calibration. If possible, repeat with a new 
set of the same calibrator lot. 

1. Unload the reagent pack and load a new reagent 
pack. 

• If the lot number of the new reagent pack is 
different than the removed pack, recalibrate the 
assay. 

2. For calibration problems, repeat the calibration. 

1. Contact Technical Support to verify the need to 
decontaminate the substrate system. 

2. If Technical Support agrees, decontaminate the 
substrate system and then verify system 
performance. 

1. Verify the calibration information on the Calibrator 
Setup screen. 

2. If necessary, edit the information on the Calibrator 
Setup screen. 

3. Repeat the calibration. 
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Access 2 Instructions for Use 7: Troublestiooting 

Assay Calibration Troubleshooting (continued) 

S y m p t o m s 

Although precision is 
good, the 
quantitative curve is 
flat or the qualitative 
result is No Value; 
calibration fails 
for any reason other 
than Insuff Data 

Poor precision, and 
calibration fails for 
any reason other 
than Insuff Data 

RLUs are too low at 
one end o f the 
calibration curve, and 
calibration fails 
for any reason other 
than Insuff Data 

Poss ib le Causes 

Wrong calibrator placed in rack 

Wrong reagent pack loaded, or placed in an 
incorrect position on the reagent carousel 

Daily or weekly maintenance not performed 

Problems with the pipetting system: 

• Air in the main pipettor fluid lines. 

• Wash buffer supply lines kinked. 

• Precision pump, valve, fittings, or 
tubing damaged and leaking. 

Problems with the substrate system: 

• Insufficientsupply of substrate. 

• Air in the substrate lines. 

• Kinked substrate system tubing. 

• Leak in the substrate system tubing. 

Reagent gone because it leaked out of the 
pack during off-board storage 

Reagent pack switch occurred, and the 
second reagent pack is missing or loaded 
incorrectly (RLUs drop off suddenly at the 
end of the calibration curve) 

Cor rec t i ve A c t i o n 

1. Be sure that the correct calibrator is loaded on the 
rack. 

2. Repeat the calibration. 

1. Verify that the reagent pack was loaded by 
checking the Supplies screen. If it is missing, load a 
reagent pack. 

2. If the reagent pack is listed on the screen, verify its 
location by unloading it from the carousel. 

• If the reagent pack is on-board, but is not 
presented during this process, contact Technical 
Support for assistance. 

• If Technical Support confirms a misplaced 
reagent pack, retrieve the pack. 

3. Reload the reagent pack after you have verified its 
location. 

4. Repeat the calibration. 

1. Perform daily or weekly maintenance. 

2. Repeat the calibration. 

1. If the System Check routine results are within the 
expected ranges, the pipetting system is not the 
cause of the calibration failure. Continue 
troubleshooting other possible causes. 

2. If the unwashed check resuft is not wfthin the 
expected range, troubleshoot the unwashed check 
result. 

1. If the System Check routine results are within the 
expected ranges, the substrate system is not the 
cause of the calibration failure. Continue 
troubleshooting other possible causes. 

2. If the substrate check result is not within the 
expected range, troubleshoot the substrate check 
result. 

1. Load a new reagent pack. 

2. Repeat the calibration. 

1. Verify that the second reagent pack was loaded by 
checking the Supplies screen. Ifthe pack is 
missing, load a new reagent pack. 

2. If the second reagent pack is listed on the screen, 
verify its location by unloading it from the carousel. 

• If the reagent pack is on-board, but is not 
presented during this process, contact Technical 
Support for assistance. 

• If Technical Support confirms a misplaced 
reagent pack, retrieve the pack. 

3. Reload the second pack after you have verified its 
location. 

4. Repeat the calibration. 
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Access 2 Instructions for Use 7: Troub/eshoof/ng 

Assay Calibration Troubleshooting (continued) 

S y m p t o m s 

Calibration fails for 
the reason Insuff 
Data 

Possible Causes 

Quantity of calibrator not sufficient for 
testing (QNS resuft flag and event) 

Two or more replicates not calculated due 
to instrument error 

Sample container missing or placed in 
incorrect position in the rack 

Corrective Action 

1. Calculate the correct volume of calibrator needed 
for the number of replicates and type of sample 
container used. 

2. Pipette the amount of calibrator calculated in step 1 
into the appropriate sample container. 

3. Be sure the rack and rack ID are correct. 

4. Repeat the calibration. 

5. If the calibration fails again, contact Technical 
Support for assistance. 

1. Review the Event Log messages for device errors 
prior to the calibration failure. 

2. Review the Test Results screen for any error 
messages. 

3. Troubleshoot the device errors. If necessary, 
contact Technical Support for assistance. 

4. After resolving the device errors, repeat the 
calibration. 

1. Be sure that the sample containers are in the proper 
order in the rack. 

2. Repeat the calibration. 

Quality Control Problems 

When a quality control result violates an applied QC mle, the Quality Control button tums red. The button 
remains red until you review the QC Data screen. Use the following table to help you troubleshoot problems 
with your QC results. 

Quality Control Troubleshooting 

S y m p t o m s 

Controls violate 
applied QC rule 

Poss ib le Causes 

Daily or weekly maintenance not performed 

Wrong quality control loaded onto the 
sample rack 

Wrong quality control lot number selected 
for the test 

Wrong mean and/or standard deviation 
information entered when setting up the 
quality controls 

Cor rec t i ve A c t i o n 

1. Perform daily or weekly maintenance. 

2. Repeat the test(s). 

1. Load the correct QC control. 

2. Repeat the test(s). 

Repeat the test(s) using the correct lot number. 

1. Review the QC information using Edit Control F2 
from the QC Setup screen. 

2. If necessary, edit the information. 

3. Repeat the test(s). 
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Access 2 Instructions for Use 7: Troublest)ooting 

Qual i ty Con t ro l T roub leshoo t ing (cont inued) 

Symptoms 

Controls violate 
applied QC rule 
(continued) 

Poss ib le Causes 

Quality control sample type does not match 
QC setup 

Expired quality control 

Quality controls unstable or contaminated 
due to incorrect handling 

Quality controls reconstituted incorrectly 

Quantity of quality control not sufficient for 
testing (QNS resuft flag and event) 

Quality controls evaporating from being on 
the instrument too long 

Reagent pack unstable or contaminated 
due to improper handling 

Cor rec t i ve A c t i o n 

1. Verify that the sample type used matches what is 
listed on the Test Request screen. 

2. Verify that the sample type used matches the 
sample type set up for the quality control. 

3. If the quality control sample type entered during 
setup is incorrect, you must delete the control and • 
set up the control again using the correct sample 
type-

Load new, unexpired quality control, and repeat the 
test(s). 

1. Prepare new quality controls according to the 
procedure provided by the manufacturer. 

2. Load the freshly prepared quality controls and 
repeat the test(s). 

1. Reconstitute new quality controls according to the 
procedure provided by the manufacturer. 

2. Load the freshly reconstituted quality controls and 
repeat the test(s). 

1. Calculate the correct volume of quality control 
needed for the number of replicates and type of 
sample container used. 

2. Pipette the amount of quality control calculated in 
step 1 into the appropriate sample container. 

3. Be sure the rack and rack ID are correct. 

4. Repeat the test(s). 

5. If the test(s) fail again, contact Technical Support for 
assistance. 

1. Load a fresh aliquot of each quality control. 

2. Repeat the test(s). Be sure the controls are pipetted 
into the RVs within one hour of loading onto the 
instrument. Be sure controls from 3 mL sample 
containers are pipetted into the RVs within two 
hours of loading. 

1. Unload the reagent pack and load a new reagent 
pack. 

• If the lot number of the new reagent pack is 
different than the expired pack, recalibrate the 

assay. 

2. Repeat the test(s). 
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Access 2 Instrucfions for Use 7: Troublest)ooting 

Quality Control Troubleshooting (continued) 

S y m p t o m s 

Controls violate 
applied QC rule 
(continued) 

Poss ib le Causes 

Wrong reagent pack loaded, or placed in an 
incorrect position on the reagent carousel 

Expired reagent pack 

Wrong sample container and/or rack 

Sample container missing or placed in 
incorrect position in the rack 

Expired assay calibration 

Quality Controls (QC) not run after 
preventive maintenance or repair 

Substrate not equilibrated to room 
temperature when loaded on the system 

Cor rec t i ve A c t i o n 

1. Verify that the reagent pack was loaded by checking 
the Supplies screen. If it is missing, load a reagent 
pack. 

2. If the reagent pack is listed on the screen, verify its 
location by unloading it from the carousel. 

• If the reagent pack is on-board, but is not 
presented during this process, contact Technical 
Support for assistance. 

• If Technical Support confirms a misplaced 
reagent pack, retrieve the pack. 

3. Reload the reagent pack after you have verified its 
location. 

4. Repeat the test(s). 

1. Check the reagent pack expiration date on the 
Reagent Inventory screen. 

2. Unload the expired reagent pack and load a new 

• If the lot number of the new reagent pack is 
different than the expired pack, recalibrate the 
assay. 

3. Repeat the test(s). 

Load the samples using appropriate sample containers 
and racks. Be sure that the sample containers are in a 
rack with the correct rack ID. 

1. Be sure that the sample containers are in the proper 
order in the rack. 

2. Repeat the test(s). 

1. Check the Reagent Pack button on the Supplies 
screen. Ifthe lot number is red, the calibration has 
expired. 

2. View the test results. Any test results calculated with 
an expired calibration will be flagged. 

3. Recalibrate the assay. 

4. Repeat the test(s). 

1. RunQC. 

2. Evaluate any out-of-range QC results according to 
your established laboratory procedures. 

3. Troubleshoot any test result flags, and recalibrate 
the assay if necessary. 

4. Repeat the test. 

The substrate must be at room temperature for 
specified period of time before it is loaded. 

For more information about the substrate, refer to the 
reagent instructions for use. 
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Access 2 Instructions for Use 7: Troublestiooting 

Quality Control Troubleshooting (continued) 

S y m p t o m s 

Increasing values 
across the run 

Poss ib le Causes 

Quality controls evaporating from being on 
the instrument too long 

Cor rec t i ve A c t i o n 

1. Load a fresh aliquot of each quality control. 

2. Repeat the test(s). Be sure the controls are pipetted 
into the RVs within one hour of loading onto the 
instrument. Be sure controls from 3 mL sample 
containers are pipetted into the RVs within two 
hours of loading. 

Patient Sample Problems 

Use the following table to troubleshoot problems with your patient sample test results. If a special circumstance 
exists for a test result, the Access 2 system will code the result with a flag. The flags are either fatal (no 
calculated result), or non-fatal (the result was calculated, but a condition exists for that result). You can use 
these flags to assist you in the troubleshooting process. 

Patient Sample Troubleshooting 

S y m p t o m s 

Unexpected sample 
results 

Poss ib le Causes 

Incorrect patient sample type 

Patient sample handled incorrectly 

Microdots present in the serum sample 

Quantity of patient sample not sufficient for 
testing (QNS result flag and event) 

Patient samples evaporating from being on 
the instrument too long 

Cor rec t i ve A c t i o n 

Refer to the reagent instructions for use for the 
appropriate sample types for each assay. 

Be sure that sample is stored and handled according to 
proper laboratory procedures. Refer to individual assay 
reagent instructions for use for proper sample handling 
instructions. 

1. Spin the sample again or use a serum filter to 
separate the serum from any microdots. 

2. Repeat the test(s). 

1. Calculate the correct volume of patient sample 
needed for the number of replicates and type of 
sample container used. 

2. Pipette the amount of quality control calculated in 
step 1 into the appropriate sample container. 

3. Be sure the rack and rack ID are correct. 

4. Repeat the test(s). 

5. If the test(s) fail again, contact Technical Support for 
assistance. 

1. Load a fresh aliquot of each patient sample. 

2. Repeat the test(s). Be sure the sample is pipetted 
info the RVs within one hour of loading ft onto the 
instrument. Be sure sample from 3 mL sample 
containers is pipetted into the RVs within two hours 
of loading. 
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Access 2 Instructions for Use 7: Troub/eshoof/ng 

Pat ient Sample Troub leshoo t ing (cont inued) 

S y m p t o m s 

Unexpected sample 
results 
(continued) 

Poss ib le Causes 

Wrong reagent pack loaded, or placed in an 
incorrect position on the reagent carousel 

Expired reagent pack 

Reagent pack unstable or contaminated 
due to improper handling 

Expired assay calibration 

Quality Controls (QC) not run after 
preventive maintenance or repair 

Partial bottles of substrate combined 

Daily or weekly maintenance not performed 

Wrong sample container and/or rack 

Cor rec t i ve A c t i o n 

1. 

2. 

3. 

4. 

1. 

2. 

3. 

1. 

2. 

1. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 

1. 

2. 

1. 

2. 

Verify that the reagent pack was loaded by checking 
the Supplies screen. If ft is missing, load a reagent 
pack. 

If the reagent pack is listed on the screen, verify its 
location by unloading ft from the carousel. 

• ft the reagent pack is on-board, but is not 
presented during this process, contact Technical 
Support for assistance. 

• If Technical Support confirms a misplaced 
reagent pack, retrieve the pack. 

Reload the reagent pack after you have verified its 
location. 

Repeat the test(s). 

Check the reagent pack expiration date on the 
Reagent Inventory screen. 

Unload the expired reagent pack and load a new 
one. 

• If the lot number of the new reagent pack is 
different than the expired pack, recalibrate the 
assay. 

Repeat the test(s). 

Unload the reagent pack and load a new reagent 
pack. 

• If the lot number of the new reagent pack is 
different than the removed pack, recalibrate the 
assay. 

Repeat the test(s). 

Check the Reagent Pack button on the Supplies 
screen, ft the lot number is red, the calibration has 
expired. 

View the test results. Any test results calculated with 
an expired calibration will be flagged. 

Recalibrate the assay. 

Repeat the test(s). 

Run QC. 

Evaluate any out-of-range QC results according to 
your established laboratory procedures. 

Troubleshoot any test resuft flags, and recalibrate 
the assay ft necessary. 

Repeat the test. 

Change the substrate bottle and prime the 
substrate. 

Repeat the test(s). 

Perform daily or weekly maintenance. 

Repeat the test(s). 

Load the samples using appropriate sample containers 
and racks. Be sure that the sample containers are in a 
rack with the correct rack ID. 
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Access 2 Instrucfions for Use 7: Troublest)ooting 

Patient Sample Troubleshooting (continued) 

S y m p t o m s 

Unexpected sample 
results 
(continued) 

Sample values are 
too high 

Low sample value 
flag 

Increased assay 
variability/poor 
precision 

Unexpected shift in 
assay results 

Poss ib le Causes 

Sample container missing or placed in 
incorrect position in the rack 

Patient samples evaporating from being on 
the instrument too long 

Incorrect dilution factor 

Patient sample handled incorrectly 

Wrong reagent pack loaded, or placed in an 
incorrect position on the reagent carousel 

Expired reagent pack 

Expired assay calibration 

Cor rec t i ve A c t i o n 

1. Be sure that the sample containers are in the proper 
order in the rack. 

2. Repeat the test(s). 

1. Load a fresh aliquot of each patient sample. 

2. Repeat the test(s). Be sure the sample is pipetted 
into the RVs within one hour of loading it onto the 
instrument. Be sure sample from 3 mL sample 
containers is pipetted into the RVs within two hours 
of loading. 

1. If the sample result was generated with an 
automated dilution (for example, the Diluted PhCG 
assay), repeat the sample in the standard assay 
format (Total PhCG assay). 

2. If the results are still too high, contact Technical 
Support. 

Be sure that sample is stored and handled according to 
proper laboratory procedures. Refer to individual assay 
reagent instructions for use for proper sample handling 
instructions. 

1. Verify that the reagent pack was loaded by checking 
the Supplies screen. If ft is missing, load a reagent 
pack. 

2. If the reagent pack is listed on the screen, verify its 
location by unloading ft from the carousel. 

• If the reagent pack is on-board, but is not 
presented during this process, contact Technical 
Support for assistance. 

• ft Technical Support confirms a misplaced 
reagent pack, retrieve the pack. 

3. Reload the reagent pack after you have verified its 
location. 

4. Repeat the test(s). 

1. Check the reagent pack expiration date on the 
Reagent Inventory screen. 

2. Unload the expired reagent pack and load a new 
one. 

• If the Ipt number of the new reagent pack is 
different than the expired pack, recalibrate the 
assay. 

3. Repeat the test(s). 

1. Check the Reagent Pack button on the Supplies 
screen. Ifthe lot number is red, the calibration has 
expired. 

2. View the test results. Any test results calculated with 
an expired calibration will be flagged. 

3. Recalibrate the assay. 

4. Repeat the test(s). 
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Access 2 Instructions for Use 7: Troublest^ooting 

Pat ient Sample Troub leshoot ing (cont inued) 

S y m p t o m s 

Unexpected shift in 
assay results 
(continued) 

Increasing values 
across the run 

Poss ib le Causes 

Quality Controls (QC) not run after 
preventive maintenance or repair 

Wash buffer contaminated 

Patient samples evaporating from being on 
the instrument too long 

Cor rec t i ve A c t i o n 

1. RunQC. 

2. Evaluate any out-of-range QC results according to 
your established laboratory procedures. 

3. Troubleshoot any test result flags, and recalibrate 
the assay if necessary. 

4. Repeat the test. 

1. Contact Technical Support to verify the need to 
rinse the wash buffer reservoir. 

2. If Technical Support confirms, rinse the wash buffer 
resen/oir. 

3. If the System Check results are acceptable: 

• Recalibrate the assay. 

• Run controls and repeat the test(s). 

4. If the System Check results are not acceptable, 
contact Technical Support. 

1. Load a fresh aliquot of each patient sample. 

2. Repeat the test(s). Be sure the sample is pipetted 
into the RVs within one hour of loading ft onto the 
instrument. Be sure sample from 3 mL sample 
containers is pipetted into the RVs wfthin two hours 
of loading. 

Test Result Flags 

Use the following tables to troubleshoot fatal (no calculated result) or non-fatal (the result was calculated, but a 

condition exists for that result) test result flags. 

NOTE I 

The system may print the same test result flag twice on a sample report. Ignore the duplicate flag. 

Fatal Flags 

Fatal F lag 

CCR 

Desc r ip t i on 

A result could not be calculated because: 

• One of the tests included in a derived 
result formula did not produce a 
result. 

• A confirmatory test result could not 
be calculated. Usually this occurs 
because the samples for the 
qualitative and confirmatory tests 
were not aspirated at the same time. 

• Another error prevented the system 
from calculating a resuft. 

Cor rec t i ve A c t i o n 

1. Take one of the following actions: 

• For results other than derived results, skip to 
step 2. 

• For derived results, review each test result used 
in the derived result formula. If a resuft failed, 
troubleshoot according to the flag for that result. 

2. Review the Event Log and troubleshoot according 
to the error events with a similar date and time to 
this event. 

3. Repeat the test. 

• For a derived resuft, repeat all tests included in 
the derived resuft formula. 

• For a confirmatory result, repeat the confirmatory 
and qualitative tests. 

4. If the problem persists, contact Technical Support. 
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Access 2 Instructions for Use 7: Troublesiiooting 

Fatal Flags (continued) 

Fatal F lag 

CLT 

IND 

NCR 

QNS 

RLU 

SYS 

TRI 

Descr ip t ion 

An obstruction was detected. 

• For sandwich assays, the result is at the 
low end of the analyte concentration 
curve. The result cannot be 
distinguished from a system failure 
because the RLU reading or 
concentration is too low. 

• For competitive assays, the result is at 
either the high or low end of the analyte 
concentration curve. The resuft cannot 
be disfinguished from a system failure 
because the RLU reading or 
concentration is either too high or too 
low. 

No calibration data existed for the reagent 
lot when the result was processed. 

The sample volume is insufficient. 
Additional tests will not be scheduled for 
this sample. Tests already scheduled will 
be completed. 

The relative light units (RLUs) are outside 
the acceptable luminometer measuring 
range. 

A device error occurred during processing. 

The temperature of the incubator was 
outside the acceptable limits. All tests being 
incubated when the temperature was 
outside limits are flagged. 

Cor rec t i ve A c t i o n 

1. Review the Event Log and troubleshoot according 
to the error events with a similar date and time to 
this event. 

2. Repeat the test. 

3. If the problem persists, contact Technical Support. 

1. Review the Event Log for error events with a similar 
date and time to this event. 

• If events occurred, troubleshoot. 

2. Run controls, then repeat the test. 

• ft the controls are not in range, troubleshoot. 

• If you have quesfions about the result, or if the 
problem persists, contact Technical Support. 

1. Calibrate the assay 

2. Repeat the test(s). 

1. Follow the troubleshooting instructions for the QNS 
event in the Event Log. 

2. Repeat the test(s). 

3. ft the problem persists, contact Technical Support. 

1. Review the Event Log and troubleshoot according 
to the error events with a similar date and time to 
this event. 

2. Repeat the test(s). 

3. If the problem persists, contact Technical Support. 

1. Review the Event Log and troubleshoot according 
to the error events with a similar date and time to 
this event. 

2. Repeat the test(s). 

3. ft the problem persists, contact Technical Support. 

1. Check the incubator temperature on the 
Maintenance Review screen. Ifthe temperature is 
outside the acceptable limits, periodically monitor 
the incubator temperature on this screen until it is 
within the acceptable limits. 

• If the system was rebooted or instrument covers 
were recently opened, you may need to wait up 
to 30 minutes for the temperature to normalize. 

• If the system was recently restarted, you may 
need to wait up to 1 hour for the temperature lo 
normalize. 

2. When the incubator temperature is within the 
acceptable limits, repeat the test(s). 

3. If the temperature does not normalize, or if the 
problem persists, contact Technical Support. 

© 2012 Beckman Coulter, Inc. 
P/N B14255A-DRAFT 3/12/12 

7-29 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

Appendix 31 page 109 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Access 2 Instructions for Use 7: Troublesf)ooting 

Fatal F lags (cont inued) 

Fatal F lag 

TRS 

TRW 

Descr ip t ion 

The temperature of the substrate was 
outside the acceptable limits when it was 
dispensed. 

The temperature ofthe wash/read carousel 
was outside the acceptable limits. All tests 
with RVs in the wash/read carousel when 
the temperature was outside limits are 
flagged. 

Cor rec t i ve A c t i o n 

1. Check the substrate temperature on the 
Maintenance Review screen. If the temperature is 
outside the acceptable limits, periodically monitor 
the substrate temperature on this screen until it is 
within the acceptable limits. 

• If the system was rebooted or instrument covers 
were recently opened, you may need to wait up 
to 30 minutes for the temperature to normalize. 

• If the system was recently restarted, you may 
need to wait up to 1 hour for the temperature to 
normalize. 

2. When the substrate temperature is within the 
acceptable limits, repeat the test(s). 

3. If the temperature does not normalize, or if the 
problem persists, contact Technical Support. 

1. Check the wash/read carousel temperature on the 
Maintenance Review screen. If the temperature is 
outside the acceptable limits, periodically monitor 
the wash/read carousel temperature on this screen 
until ft is within the acceptable limits. 

• If the system was rebooted or instrument covers 
were recently opened, you may need to wait up 
to 30 minutes for the temperature to normalize. 

• If the system was recently restarted, you may 
need to wait up to 1 hour for the temperature to 
normalize. 

2. When the wash/read carousel temperature is within 
the acceptable limits, repeat the test(s). 

3. If the temperature does not normalize, or if the 
problem persists, contact Technical Support. 

© 2012 Beckman Coulter, Inc. 
P/N B14255A-DRAFT 3/12/12 

7-30 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

Appendix 31 page 110 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Access 2 Instructions for Use 7: Troublestiooting 

Non-Fata l F lags 

Non-Fata l F lag 

CEX 

CRH 

CRL 

EXS 

GRY 

LEX 

LRH 

LRL 

LOW 

ORH 

ORL 

Desc r ip t i on 

The calibration curve or cut-off value is 
expired. 

The result is above the upper limit of the 
critical range. 

Not applicable for QC or Calibrafions. 

The result is below the lower limit of the 
critical range. 

Not applicable for QC or Calibrations. 

The substrate is expired. 

For qualitative assays, the result is wfthin 
the specified gray zone. 

The reagent pack lot is expired. 

The result is above the upper limit of the 
LIS range. The system does not send 
results with this flag to the LIS. 
Notes: 

• This flag is displayed only when the 
Auto-Send to LIS option Is set to 
Verify. 

• This flag is for quantitative assays, 
semi-quantitative assays, and 
derived results only. 

The result is below the lower limit ofthe LIS 
range. The system does not send results 
with this flag to the LIS. 
Notes: 

• This flag is displayed only when the 
Auto-Send to LIS option is set to 
Verify. 

• This flag is for quantitative assays, 
semi-quanfitative assays, and 
derived results only. 

The resuft is lower than the minimum 
reportable resuft value defined in the APF. 

The result is above the upper limit of the 
reference range. 

Not applicable for QC or calibrafions. 

The result is below the lower limit of the 
reference range. 

Not applicable for QC or calibrations. 

Cor rec t i ve A c t i o n 

1. Recalibrate the assay. 

2. Repeat the test(s). 

This is a valid test result. No corrective action is 
necessary. 

This is a valid test result. No corrective action is 
necessary. 

1. Change the substrate bottle from the Supplies 
screen. 

2. Repeat the test(s). 

This is a valid test result. No corrective action is 
necessary. 

1. Unload the expired reagent pack and load a new 
one. 

• If the lot number of the new reagent pack is 
different than the expired pack, recalibrate the 
assay. 

2. Repeat the test(s). 

1. Review the result. 

2. Take one of the following actions: 

• Send the result to the LIS manually. 

• Delete the result and repeat the test(s). 

1. Review the result. 

2. Take one of the following actions: 

• Send the result to the LIS manually. 

• Delete the result and repeat the test(s). 

No corrective action is necessary. 

No corrective action is necessary. 

No corrective action is necessary. 
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Access 2 Instructions for Use 7: Troublesf)ooting 

Non-Fata l F lags (cont inued) 

Non-Fata l F lag 

OVR 

PEX 

QCF 

QEX 

RFX 

Desc r ip t i on 

The calculated concentration is above the 
highest or most concentrated calibrator. 
This flag is only used for quanfitative and 
semi-quantitative assays. 

The open pack stability time has elapsed 
for the reagent pack. The system measures 
this fi-om the fime ft first punctures the pack. 

A quality control violates one or more QC 
rules 

The quality control lot is expired. 

The resuft is from a reflex test. 

Cor rec t i ve A c t i o n 

1. Review the Event Log for error events with a similar 
date and time to this event. 

• If events occurred, troubleshoot. 

2. Take one of the following actions: 

• If events occurred, and you performed 
troubleshooting procedures, run controls and 
then repeat the test. 

- If the controls are in range, and the test result 
is reported as greater than the value of the 
highest calibrator (>X), you may be able to 
dilute the sample. To idenfify whether the 
assay allows dllufions, see the reagent 
instructions for use. 

- If the controls are not in range, follow the QC 
troubleshoofing instrucfions. 

• ft no events occurred, take one of the following 
actions: 

- If the test result is reported as >X, you may be 
able to dilute the sample. To idenfify whether 
the assay allows dllufions, see the reagent 
instrucfions for use. If dilutions are allowed, 
dilute and repeat the test. 

- If dllufions are not allowed, no further acfion is 
necessary. 

3. If you have questions about the resuft, or if the 
problem persists, contact Technical Support. 

1. Unload the expired reagent pack and load a new 
one. 

• If the lot number of the new reagent pack is 
different than the expired pack, recalibrate the 
assay. 

2. Repeat the test(s). 

1. Display the QC Chart and Data screen to review 
which criteria is not met. 

2. Follow the QC troubleshooting instructions Assay 
Troubleshoofing. 

1. Add a new, unexpired quality control. 

2. Repeat the test(s). 

This is a valid test result. No corrective action is 
necessary. 
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Access 2 Instruct ions for Use 8: Tt)eory o f O p e r a t i o n 

8 Theory of Operation 

Samples are processed on the Access 2 system by assigning them a position on a sample rack, entering test 

requests for those samples, and then loading the sample racks onto the instmment for processing. 

Reaction Vessel Transport 
The instmment moves the RV through the following stages: 

Pipetting 
RV moves from RV 
supply to pipetting 

position 

Some 2-step assays 
return RV to pipetting 
posifion for addifional 

sample or reagent 
*-^.w*. .g; . , . . f t ,W..^AA.BB.^. 

Incubation 
RV moves from 

pipetting position to 
incubator belt 

Washing 
RV moves from inc. belt 

to wash position on 
wash/read carousel 

Some 2-step assays 
return RV to pipetting 
position for additional 

sample or reagent 

Substrate Addition 
RV moves from wash 
position to substrate 

addition posifion 

Luminometer 
Reading 

RV moves from 
substrate to 

luminometer posifion 

Ejection 
RV moves from 

luminometer to inc. belt 
and is ejected into RV 

waste bag 
; -g«. ' f l i . j . js j t ;m>-.i ; . 
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Access 2 Instructions for Use 8: Theory of Operation 

Assay Calibration Theory 
Assay calibrations are used to establish values that the system uses to report test results for patient and quality 

control samples on an instmment. 

To report a test result, the system requires a current calibration for each requested test. The number of 

calibrators required, the math model, and all other calibration parameters are defined in the assay protocol file 

(APF) for each assay, and by the information you enter into the system when you set up a new calibrator set. 

The Access 2 system performs the following types of assay calibrations: 

Quantitative 

Semi-Quantitative 

Qualitative 

Calibrator test results provide a multi-point calibration curve. The system uses the 
calibration curve to convert a measured response in RLUs to an analyte 
concentration and then expresses the result in numerical units. 

Calibrator test results provide a multi-point calibration curve. The system uses the 
calibration curve to convert a measured response in RLUs to an analyte 
concentration and then expresses the result in numerical units. These assays may 
report their quantitative result as a qualitative interpretation, such as reactive, 
non-reactive, or equivocal. 

Calibrator test results provide a cutoff value based on a predefined formula. The 
system compares a test result to the cutoff value and then classifies the result as 
reactive or non-reactive for the analyte. 

Calculating Predicted Precision 

After an acceptable calibration curve is obtained, the system calculates an error band around the curve. This 

calculation is based on the distance ofthe calibration data points from the curve. The system uses the calibration 

data and the shape ofthe math model to predict the precision at the predefined analyte concentrations. 
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Access 2 Instructions for Use 8: Theory of Operation 

Comparing Predicted Precision to Defined Limits 

The system compares the calculated predicted precision to the limits defined in the APF. Ifthe result for any 

analyte concentration is outside the acceptable limits defined by the error band, the calibration fails. 

! 

Precision 

Error Band (the Width ofthe Error Band is Exaggerated for Illustration 

Purposes) 

X Axis: Analyte Concentration 

Y Axis: RLUs 

Calculating Test Results 

To determine the analyte concentration in a sample, the system must have a current (accepted) calibration 

curve. When the patient or quality control sample is tested, the system measures the RLUs and then uses the 

calibration curve to convert the result to an analyte concentration. 
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Access 2 Instructions for Use 8: Theory of Operation 

Obstruction Detection Ttieory 
An Access 2 instmment equipped with a pressure monitor can detect an obstmction in the primary probe while 
aspirating sample by monitoring the pressure required to draw a sample. 

Ifthe pressure required to draw a sample exceeds an accepted threshold, the test is cancelled and flagged with 
the CLT (obstmction) fatal flag, and an event is logged. If two consecutive failures occur on the same sample, 
any remaining tests for that sample are cancelled. If five consecutive failures occur, the system stops scheduling 
tests and goes to the Not Ready mode when the tests in progress are completed. The operator must then 
initialize the system and inspect, clean, or replace the probe as necessary. 

Pressure Monitor Reference Curve Determination 

The system detemiines a reference curve for the pressure monitor by measuring the pressure profiles for two 
different sample volumes. The reference curve is used to identify the expected pressure profile for any given 
sample volume. 

A reference curve is detemiined when the obstmction detection hardware is installed. Detennine a new curve 
after the main pipettor is cleared of an obstmction; after the main pipettor, pressure sensor, or associated tubing 
is replaced; when following troubleshooting instmctions; or as instmcted by a technical support representative. 
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Access 2 Instructions for Use 8: Theory of Operation 

Obstruction Detection Flowchiart 

Aspirate the sample. 

. . . . . .K^,. .- . : . . . . . .-..^Yi . T M M f W . f l < i l ^ ^ 

Process the sample. 

Cancel the test, wash the probe, log a 
warning event, and apply the CLT flag 

to test. 

Continue processing with the next test. 

. . . . . . . . . . . . . g . a . 

Cancel all remaining tests for the 
sample, wash the probe, log a warning 

event, and apply the CLT flag to the 
sample. 

Log a fatal waming event. Stop 
scheduling new tests. Complete any 

tests in progress, then go to the 
Not Ready mode. 

L ^ ^ . . - . . . ^ M . ^ v i f l n i l - i i f f n i n ^ ' . . . . . . . ^ - . . . . . . - " -

Continue processing with the next 
sample. 
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Access 2 Insfructions for Use A: Ordering Information 

A Ordering Information 

Assay-Specific Reagents 
The availability of these assays in your country depends on the status of submissions to local regulatory 

agencies. In addition, an assay may not be available for use on all systems. Contact your Beckman Coulter 

representative ifyou have questions about the availability of particular assays. 

To obtain assay-specific reagents: 

• In the U.S.A. or Canada, contact Beckman Coulter Customer Service at 1-800-526-3821. 

• Outside the U.S.A. and Canada, contact your local Beckinan Coulter representative. 

Assay Panel 

Adrenal/ 
Pituitary 

Allergy 

Anemia 

Blood Virus 

Assay 

Cortisol 

Total IgE 

EPO 

Ferritin/ 

Dil-Ferritin 

Folate / RBC Folate 

Intrinsic Factor Ab 

sTfR 
Soluble Transferrin 
Receptor 

Vitamin B|2 

HAV Ab ' 

HAV IgM ' 

Part* 

33600 

33605 

33606 

35000 

35005 

35006 

A16364 

A16365 

33020 

33025 

A98032 

A98033 

A99250 

A14206 

387992 

387993 

387999 

A32493 

A32494 

A32495 

33000 

33005 

33006 

34200 

34205 

34209 

34210 

34215 

34219 

Description 

Reagent 

Calibrator 

Diluent (SO) 

Reagent 

Calibrator 

Diluent (SO) 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Diluent (SO) 

Lysing Agent 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

Diluent (SO) 

Reagent 

Calibrator 

QC 
Reagent 

Calibrator 

QC 

Volume 

2 X 50 tests 

6x4 .0mL 

1 X 4.0 mL 

2 X 50 tests 

7 total; SO @ 6.0 mL 

S l -S6@4.0mL 

1 X 6.0 mL 

2 X 50 tests 

6 total; SO @ 10 mL 
SI -S5@2.5mL 

2 X 50 tests 

6 x 4 . 0 m L 

2 X 50 tests 

6 x 4 . 0 m L 

1 X 4.0 mL 

2x 100 mL 

2 X 50 tests 

2 X 4.0 mL 

2 levels; 3 x 4.0 mL each 

2 X 50 tests 

6 total; SO @ 4 mL 
S l -S5@2.5mL 

3 levels; 2 x 2.5 mL each 

2 X 50 tests 

6 X 4.0 mL 

1 x4.0mL 

2 X 50 tests 

5x2 .0mL 

2 levels; 3 x 3.5 mL each 

2 X 50 tests 

2x 1.0 mL 

2 levels; 3 x 2.5 mL each 

# Tests / 
Calibrations 

100 

8 

100 

8 

100 

5 

100 

8 

100 

8 

100 

16 

100 

5 

100 

8 

100 

4 

100 

2 
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Access 2 Instructions for Use A: Ordering Informafion 

Assay Panel 

Blood Virus 
(continued) 

Bone 
Metabolism 

Cardiovascular 

Diabetes 

Assay 

HBc Ab * 

HBc IgM * 

HBs Ab * 

HBs A g ' 

HBsAg 
Confirmatory 

HCV Ab PLUS ' , T 

HIV-l/2New*,t 

HIV Combo *, t 

Intact PTH 
(routine and 
interoperative) 

Ostase 
(bone alkaline 
phosphatase) 

Ultrasensitive hGH 

AccuTnl 

CK-MB 

Digoxin 

Myoglobin 

Ultrasensitive 

Insulin 

Part# 

34240 

34245 

34249 

34250 

34255 

34259 

A24296 

A24297 

A24298 

A24291 

A24292 

A24294 

A24295 

34330 

34335 

34339 

34020 

34025 

34029 

A59428 

A59429 

A59430 

A16972 

A16953 

37300 

37305 

37309 

33580 

33585 

A78803 " 
or 
33340 

33345 

386371 

386372 

33710 

33715 

33716 

973243 

973244 

33410 

33415 

Description 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

QC 

Confirmatory Reagent 

Reagent 

Calibrator 

QC (Pos/Neg) 

Reagent 

Calibrator 

QC (Pos/Pos) 

Reagent 

Calibrator (Pos/Neg) 

QC 

Reagent 

Calibrator 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Diluent 

Reagent 

Calibrator 

Reagent 

Calibrator 

Volume 

2 X 50 tests 

2x 1.0 mL 

2 levels; 3 x 2.0 mL each 

2 X 50 tests 

2x 1.0 mL 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

6x2 .5mL 

2 levels; 3 x 3.5 mL each 

2 X 50 tests 

2x2 .7mL 

2 levels; 3 x 4.0 niL each 

2 X 50 tests 

2 X 50 tests 

2x l.OmL 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

2 total; CO @ 3.5 mL; 
Cl @4.5mL 

2 QC; 3 X 4.3 mL each 

2 X 50 tests 

2 x l . 7 m L 

3 QC; 2 X 4.4 mL each 

2 X 50 tests 

6x I.OmL 

2 X 50 tests 

6 X 2.5 mL 

2 levels; 4.0 mL each 

2 X 50 tests 

6 X 2.0 mL 

2 X 50 tests 

6x 1.0 mL 

2 X 50 tests 

6x2 .0mL 

2 X 50 tests 

6 X 4.0 mL 

1 X 4.0 mL 

2 X 50 tests 

6x I.OmL 

2 X 50 tests 

6x2 .0mL 

# Tests / 
Calibrations 

100 

2 

100 

2 

100 

5 

100 

5 

100 (50 patient 
samples) 

100 

2 

100 

2 

100 

3 

100 

2 

100 

5 

100 

4 

100 

2 

100 

4 

100 

8 

100 

2 

100 

4 
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Access 2 Instrucfions for Use A: Ordering Information 

Assay Panel 

Infectious 
Disease 

Inflammation 

Reproductive 

Assay 

CMV IgG * 

CMV IgM * 

Rubella IgG 

Rubella IgM ' 

Toxo IgG 

Toxo IgM II 

IL-6* 

DHEA-S 

Estradiol 

Estriol, 
Unconjugated 

hFSH 

hLH 

Inhibin A 

Progesterone 

Prolactin 

Part# 

A40702 

A40703 

A40704 

A40705 

A40706 

A40707 

34430 

34435 

34439 

A32937 

34445 

34449 

A31588 

A31589 

A31590 

34470 

34475 

34479 

A16369 

AI6370 

A1637I 

A10826 

A10827 

33540 

33545 

33546 

33570 

33575 

33520 

33525 

33510 

33515 

A36097 

A36098 

A36100 

33550 

33555 

33556 

33530 

33535 

Description 

Reagent 

Calibrator 

QC (Pos/Neg) 

Reagent 

Calibrator 

QC (Pos/Neg) 

Reagent 

Calibrator 

QC (Pos/Neg) 

Reagent 

Calibrator 

QC (Pos/Neg) 

Reagent 

Calibrator 

QC (Pos/Neg) 

Reagent 

Calibrator 

QC (Pos/Neg) 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

Reagent 

Calibrator 

Diluent (SO) 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

Diluent (SO) 

Reagent 

Calibrator 

Volume 

2 X 50 tests 

6x I.OmL 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

2 levels; I.OmL each 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

6x I.OmL 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

4 X I.OmL 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

6x I.OmL 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

2x 1.5 mL 

2 levels; 3 x 3.5 mL each 

2 X 50 tests 

6 total; S0@4.0mL 
S l -S5@2,5mL 

3 levels; 2 x 2.5 mL each 

2 X 50 tests 

6 X 2.0 mL 

2 X 50 tests 

6 total; SO @ 4.0 mL 

SI -S5@2.5mL 

1 X 4.0 mL 

2 X 50 tests 

7 total; SO @ 4.0 mL 

Sl-S6@2.5iTiL 

2 X 50 tests 

6 x 4 . 0 m L 

2 X 50 tests 

6 X 4.0 mL 

2 X 50 tests 

7 X 2.5 mL 

3 levels; 2 x 2.5 mL each 

2 X 50 tests 

6 total; SO @ 4.0 mL 

SI -S5@2.5mL 

1 x4.0mL 

2 X 50 tests 

6 total; SO @ 4.0 mL 

S l -S5@2.5mL 

# Tests / 
Calibrations 

100 

2 

100 

2 

100 

2 

100 

2 

100 

2 

100 

3 

100 

5 

100 

4 

100 

5 

100 

5 

100 

8 

100 

8 

100 

5 

100 

5 

100 

5 

© 2012 Beckman Coulter, Inc. 
P/N B;4255A - DRAFT 3/12/12 

A-3 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

Appendix 31 page 120 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mailto:S0@4.0mL
mailto:SI-S5@2.5mL
mailto:SI-S5@2.5mL
mailto:Sl-S5@2.5mL


Access 2 Instructions for Use A: Ordering Information 

Assay Panel 

Reproductive 
(continued) 

Thyroid 

Tumor Markers 

Assay 

SHBG 

Testosterone 

Total PhCG / 
Diluted Total phCG 

Free T3 

Free T4 

hTSH, Fast / 

HYPERsensitive 

Thyroglobulin 

Thyroglobulin 
Antibody II 

Total T3 

Total T4 

Thyroid Uptake 

TPO Antibody 

AFP/Dil-AFP 

BR Monitor 
(cancer antigen 15-3) 

CEA 

GI Monitor 
(cancer antigen 19-9) 

Hybritech PSA 

Part# 

A486I7 

A48618 

A48619 

33560 

33565 

33500 

33505 

A13422 

A13430 

33880 

33885 

33820 

33825 

33860 

33865 

33866 

A32898 

A36920 

33830 

33835 

33800 

33805 

33810 

33815 

A12985 

A18227 

33211 

33210* 

33215* 

33216 

33219 

387620 

387647 

33200 

33205 

33206 

33209 

387687 

387688 

37200 

37205 

37206 

37209 

Description 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Diluent 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

Reagent 

Calibrator 

300 test kit 
(Cals included) 

100 test kit 
(outside US only) 

Calibrator 
(for 100 test kit) 

Diluent 

QC 

Reagent 

Calibrator 

Reagent 

Calibrator 

Diluent 

QC 

Reagent 

Calibrator 

Reagent 

Calibrator 

Diluent 

QC 

Volume 

2 X 50 tests 

6X I.OmL 

2 levels; 3 x 2 mL each 

2 X 50 tests 

6 X 2.5 mL 

2 X 50 tests 

6 X 4.0 mL 

2 X 50 tests 

6 X 2.5 mL 

2 X 50 tests 

6x2 .5mL 

2 X 50 tests 

6 x 4 . 0 m L 

2 X 50 tests 

6x2 .0mL 

1 xI4 .0mL 

2 X 50 tests 

6 total; SO @ 4.0 mL 

S l -S5@2.5mL 

2 X 50 tests 

6x4 .0mL 

2 X 50 tests 

6 x 4 . 0 m L 

2 X 50 tests 

1 level; 6 X I.OmL 

2 X 50 tests 

6 x 2 . 0 m L 

6 X 50 tests 

Cals: 7 x 2.5 mL 

2 X 50 tests 

7 x 2 . 5 m L 

1 X 14.0 mL 

3 levels; 2 x 4.0 mL each 

2 X 50 tests 

6x 1.5 mL 

2 X 50 tests 

6 X 2.5 mL 

1 X 4.0 mL 

2 levels; 3 x 2.5 mL each 

2 X 50 tests 

6 X 2.5 mL 

2 X 50 tests 

6x2 .5mL 

1 X 14.0 mL 

3 levels; 5.0 mL each 

# Tests / 
Calibrations 

100 

2 

100 

5 

100 

8 

100 

5 

100 

5 

100 

8 

100 

4 

100 

5 

100 

8 

100 

8 

100 

12 

100 

4 

300 

5 

100 

5 

100 

3 

100 

5 

100 

5 

100 

5 
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Access 2 Instructions for Use A: Ordering Information 

Assay Panel 

Tumor Markers 
(conffnued) 

Research Use 
Only (RUO) 

Assay 

Hybritech free PSA 

Hybritech p2PSA fl' 

OV Monitor 
(cancer antigen 125) 

lL-6 (RUO) 

Part# 

37210 

37215 

37219 

A49752 

A49753 

A56934 

386357 

386358 

A30945 

A30944 

A30946 

Description 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

QC 

Reagent 

Calibrator 

Reagent 

Calibrator 

QC 

Volume 

2 X 50 tests 

6 total; SO @ 5.0 mL 

S l -S5@2.5mL 

2 levels; 5.0 mL each 

2 X 50 tests 

7 x 2 . I m L 

3 levels; 5.0 mL each 

2 X 50 tests 

6 X 2.5 mL 

2 X 50 tests 

6 total; SO @ 4.0 mL 
S l -S5@2.5mL 

3 levels; 2 x 2.5 mL each 

# Tests / 
Calibrations 

100 

5 

100 

4 

100 

5 

100 

5 

* Not available in the U.S. 
•f Sold by Bio-Rad for use on Beckman Coulter immunoassay systems. Bio-Rad is a trademark of Bio-Rad Laboratories, Inc. 
** The AccuTnl reagent available in your country depends on the status of registration with local regulatory agencies. 
t t In development for the U.S. market, pending FDA approval. 

System Supplies 
System supplies are organized alphabetically in two tables. The first table contains supplies ordered through 
Customer Service. The second table contains supplies ordered through Technical Support. 

To obtain the following supplies: 

• In the U.S.A. or Canada, contact Customer Service at 1-800-526-3821. 

• Outside the U.S.A. and Canada, contact your local Beckman Coulter representative. 

System Supply Description 

Aspirate probe supplies: 

Aspirate probe, stainless steel universal 

Aspirate probe cleaning kit 

Aspirate probe brushes, disposable 

Citranox ' acid cleaner and detergent 

Contrad ^ 70 cleaning solution 

Data storage devices: 

Travan !• 8 GB tape ** 

Travan 20 GB tape ** 

Travan 40 GB tape ** 

USB 8 GB Flash Drive ** 

Part# 

8409B * 

80769 

973001 

81912 

81911 

973087 

386175 

A38447 

A81923 

Quantity 

1 

(Syringe, fitting 
assembly, and 10 
brushes) 

10 

I gallon 

I liter 

I 

1 box of 3 tapes 

I or 3 tapes 

I 

Printer supplies are no longer available from Becknian Coulter, Inc. Obtain printer supplies from your local office supplier 
or the printer manufacturer. 

Reaction vessel cartridges 

Sample Diluent A 

81901 

81908 

I 6 @ 9 8 vessels each 

I x 4 m L 
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Access 2 Instructions for Use A: Ordering Information 

System Supply Description 

Sample containers 

0.5 mL sample cups, Beckman Coulter 

1.0 mL/13 mm insert cups, Beckman Coulter 

1.0 mL/13 mm insert cup caps 

2.0 mL/13 mm sample cups, Beckman Coulter 

2.0 mL/16 mm insert cups, Beckman Coulter 

3.0 mL sample containers, Beckman Coulter 

3.0 mL sample container caps 

Autoaliquot tubes (13x100 mm false bottom), Beckman Coulter 

Pediatric insert cups, 1.0 mL, Beckman Coulter 

Pediatric tube adapters for 13 mm rack, Beckman Coulter 

Sample racks: 

13 mm 

16 mm x 100 mm 

16 mm X 75 mm Elevated 

Sample rack bar code label kit 

Substrate 

Swab applicators, fiber-free polyester 

System Check Solution 

Wash buffer 11, Access 

Waste bags, reaction vessel 

Part# 

651412 

81915 

81920 

81902 or 
652730 

81917 

81914 

81922 A* 

2910034 

81916 

472987 

81606 

81608 

81609 

973099 

81906 

104838 

81910 

A16792 

81904 

Quantify 

>/, ^ ' 

1000 

1000 

1000 

1000 

1000 

500 

1000 

4000 

1000 

100 

6 

6 

6 

57 bar code label 

4 @ 130 mL each 

100 

6 @ 4 mL each 

4 @ 1950 mL each 

20 

* An item wilh a part number ending in a letter may be revised from time to time. Ifyou have difficulty ordering this item, ask 
your Beckman Coulter representative to check for a more recent revision. 

t Citranox is a trademark of Alconox, Inc. 
Contrad is a trademark of Decon Laboratories, Inc. 
Travan is a trademark of Imation Corp. 

** Be sure to order the appropriate data storage device for your Access 2 system. Storage devices are not interchangeable. 
Contact Technical Support ifyou cannot determine which storage device to order for your system. 

To obtain the following supplies: 

• In the U.S.A. or Canada, contact Technical Support by phone at 1-800-854-3633. 

• Outside the U.S.A. and Canada, contact your technical support representative. 

System Supply Description 

CARE Kit 

Keyboard templates: 

English 

French 

German 

Italian 

Spanish 

Manuals / System Documentation: 

Assay Manual CD-ROM (Multilingual) 

Installation Implementation Guide; Paper, with binder 

LIS Vendor Infonnation document CD-ROM; English 

Maintenance and Service Log; Paper, with binder 

Part* 

973077 

Quantity 

1 

973041 

973254 

973256 

973257 

973255 

: ' - • • • 

A35426 

973265 

387848 

973266 

1 

1 

I 

I 

© 2012 Beckman Coulter, Inc. 
P/N BI4255A-DRAFT 3/12/12 

A-6 

Beckman Coulter, Inc. 510(k) Notification 
AccuTnl on the Access 2 Immunoassay Systems 

Appendix 31 page 123 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



P. I

z x rCOMMUNICATION RESULT REPORT ( JUN. 18. 2013 3:01PM I

FAX HEADER 1:
FAX HEADER 2;

TRANSMITTED/STORED :JUN. 18. 2013 2:42PM
FILE MODE OPTION ADDRESS RESULT PAGE

5561 MEMORY TX BECKMAN COULTER OK 3/3

flCASON *1O0. ERRfOR
r flIJ A ONC0 U P OR LINE FAIL E1BS

E 3) NOASE E-4 NO FACSZILIt CONNECT ION

'~DEPARTN(ENT OF HeAL-TH & HUMAN SERVICES Public HesliSrvev J I~~Fod und Dtuqt AdiflIOatyfXI.f

Siler prng.MD20993-W'102

June 1.4, 2013
Biekmarn Coulter, inc.
C/O Kerrie Oetter
1000 L-ake Hazeltine Drive
CH-ASKA MvN 553 18-1084

Re: K 121214
Trade/DevIce Name: Access AccuTnl+3 Reagent and Access AccuTnTt3 Calibrators for use on the

Access 2 Inmmunoiassay Systems
Regulation Number: 21 CFR 862.12 15
Regulation Name: Creatine phosphokinose/raititle kinase or isoenzynies test system
Regulatory Class: 11
Product Code: MlvIi JIT. liE
Dated: June 04, 2013
Received: June 06, 2013

Dear Ms. Oetter:

We have reviewcd your Section 5 1O(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the in-dications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976. the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance Nvith the provisions of the Federal Food. Drug.
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may. therefore, market the device, subject to the general controls provisions of the Act. The.
general controls provisions of the Act include requirements for annual registration, linting of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRI-1 does not evaluate information related to contract liability
w~arranities. We remind you, however, that device labeling must be truthful and not misleading.

It your device is classified (see above) into either class)1! (Special Controls) or class III (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Pants 8OO to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be adlvised that FDA's issuance of a substantial equivalence determination docs not mean
that FDA has made a determination that your device complies with othcr requirements of the Act
or any Federal statutes and regulations administered by other 1Federal agencies. You must
comply with all the Act's requiremnents, including, but not limited to: registration and listing (21
CER Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical
cievice-reloted adverse events) (21 CFR 803); good manufacturing practice requiriemenits asSet
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CER 1000- 1050.
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P. I

z x rCOMMUNICATION RESULT REPORT ( JUN. 18. 2013 3:01PM I

FAX HEADER 1:
FAX HEADER 2;

TRANSMITTED/STORED :JUN. 18. 2013 2:42PM
FILE MODE OPTION ADDRESS RESULT PAGE

5561 MEMORY TX BECKMAN COULTER OK 3/3

flCASON *1O0. ERRfOR
r flIJ A ONC0 U P OR LINE FAIL E1BS

E 3) NOASE E-4 NO FACSZILIt CONNECT ION

'~DEPARTN(ENT OF HeAL-TH & HUMAN SERVICES Public HesliSrvev J I~~Fod und Dtuqt AdiflIOatyfXI.f

Siler prng.MD20993-W'102

June 1.4, 2013
Biekmarn Coulter, inc.
C/O Kerrie Oetter
1000 L-ake Hazeltine Drive
CH-ASKA MvN 553 18-1084

Re: K 121214
Trade/DevIce Name: Access AccuTnl+3 Reagent and Access AccuTnTt3 Calibrators for use on the

Access 2 Inmmunoiassay Systems
Regulation Number: 21 CFR 862.12 15
Regulation Name: Creatine phosphokinose/raititle kinase or isoenzynies test system
Regulatory Class: 11
Product Code: MlvIi JIT. liE
Dated: June 04, 2013
Received: June 06, 2013

Dear Ms. Oetter:

We have reviewcd your Section 5 1O(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the in-dications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976. the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance Nvith the provisions of the Federal Food. Drug.
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may. therefore, market the device, subject to the general controls provisions of the Act. The.
general controls provisions of the Act include requirements for annual registration, linting of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRI-1 does not evaluate information related to contract liability
w~arranities. We remind you, however, that device labeling must be truthful and not misleading.

It your device is classified (see above) into either class)1! (Special Controls) or class III (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Pants 8OO to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be adlvised that FDA's issuance of a substantial equivalence determination docs not mean
that FDA has made a determination that your device complies with othcr requirements of the Act
or any Federal statutes and regulations administered by other 1Federal agencies. You must
comply with all the Act's requiremnents, including, but not limited to: registration and listing (21
CER Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical
cievice-reloted adverse events) (21 CFR 803); good manufacturing practice requiriemenits asSet
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CER 1000- 1050.
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& Food and Drug Administration

Office of Device Evaluation &
COVER SHEET MEMORANDUM Office ofIn VitroDiagnosticsand

Radiological Health

From: Reviewer Name Paula Canosino

Subject: 510(k) Number k1 21214

To: The Record

Please list CTS decision code: SE

ERefused to Accept (Note: this is considered the first review cycle. See screening checklist.)

EHold (Additional Information or Telephone Hold)

Z Final Decision ISE, SE with Limitations, NSE (select code below), Withdrawn, etc.)

Please complete the following for a final clearance decision (iLe. SE, SE with Limitations, etc.) YES N

Indications for Use Page (Attach IFU)

51 0(k) Summary or 51 0(k) Statement (Attach Summary or Statement)

Truthful and Accurate Statement (Must be present for a Final Decision)

Is the device Class Ill?

)oes firm reference standards? (if yes, please attach Form 3654.)

Is this a combination product?

Is this a reprocessed single use device? (See Guidance for Industry and FDA Staff - MDUFMA - Validation Data in 51 0(k)s
for Reprocessed Single-Use Medical Devices.)

Is this device intended for pediatric use only?

Is this a prescription device? (if both prescription & OTC, check both boxes.) X

Is clinical data necessary to support the review of this 5 10(k)? X
For United States based clinical studies only, did the application include a completed Form FDA 3674, Certification with
Requirements of Clinicaltrials.gov Data Bank? (if study was conducted in the United Statesrand Form FDA 3674 was not X
included or was incomplete, then applicant must be contacted to obtain completed form.)

Does this device include an Animal Tissue Source? X

All Pediatric Patients age <= 21

Neonate/Newborn (Birth to 28 days) X

Infant (29 days to < 2 years)

Child (2 years to < 12 years) X

Adolescent (12 years to < 18 years)

Transitional Adolescent A (18 years to <21 years); Special considerations are being given to this group, different from
dlults age >= 21 (different device design or tesating, different protocol procedures, etc.)

Transitional Adolescent B (18 years to <21 years); No special considerations compared to adults >= 21 years) X
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Nanotechnology

Is this device subject to the Tracking Regulation? (Medical Oevice Tracking Guidance)

egulation Number: 21 CFRB62.1215

Class: 11

Product Code: MMI

Additional Product Codes: lIT, JJE

Digital Signature Concu 'rrence Table
(Not all signatures may be required)

Ruth A. Chesler -S
Branch Chief Sign-Off 201 3.06.14 09:54:24 -04'00'

DiisonSin-ff Courtney H. Lias, Ph.D.
Divsin~in-ff 2013.06.14 13:03:34 -04'00'
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Center for Devices and Radiological Health
Health Hazard Evaluation IZ Health Risk Assessment 01

RES #: 54729 ORACLE#U: _ _____ RECALL #U(s): ______

Date: ______ _ (Month DD, YYYY) Safety Officer: Jan Pileber______

__________________I. Product Data I

Panel Code: 75 Access® Immunoassay Systems AccuTni Reagent
Product Code: MMI Device Name: Kit when used in conjunction with UniCel Dxl

Access Immunoassay Systems
Reagent: A78803,

Model: 33340; Lot/Serial Numbers: All lots
Calibrators: 33345

Marketing Status (Include 510(K) or PMA Number, Specify if Exempt From 510(K):
k010429,k021814

Total Number of Devices In Distribution: 196,071
U.S. 184,110 1Foreign: 11,961
Number of Devices Subject to Recall or Review: 196,071
U.S.: 184,110 Foreign: 11,961
Manufacturer / Recalling Firm, Address:
Beckman Coulter, Inc.
250 S. Kraemer Blvd.
Brea, California 92821. USA
Product Description (include Intended Use from labeling or known off-label uses):
The product being recalled is the Access® Immunoassay Systems AccuTni Reagent Kit when used in conjunction with
UniCel Dxl Access Immunoassay Systems.

The manufacturer claims the following intended use: The Access® Accu'lnI assay is a paramagnetic particle,
chemiluminescent immunoassay for the quantitative determination of cardiac troponin I (cTni) levels in human serum
and plasma using the Access Immunoassay Systems to aid in the diagnosis and treatment of myocardial infarction and
cardiac muscle damage. Cardiac Troponin I determination also aids in the risk stratification of patients with unstable
angina or non-ST segment elevation acute coronary syndromes with respect to relative risk of mortality, myocardial
infarction, or increased probability of isehemic events requiring urgent revascularization procedures.

JIts 5,t 72 9
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Center for Devices and Radiological Health
Health Hazard Evaluation 0 ~ Health Risk Assessment 01

RES #: 54729 ORACLE#U: _ _____ RECALL # (s): ______

Date: (Month DD, YYYY) Safety Officer: Ian Pilcber

111. Problem. Definition and An:.alygjs
Reason for Recall or Risk Assessment

" Description of the Defect, Malfunction or Error in Use of the Device:
Beckman Coulter has confirmed customer reports that different results have been obtained from the same patient
samples assayed on Access/Access 2 and UniCel Dxl platforms. This is a system issue and occurs wvith all lots of
Troponin Reagent when used in conjunction with this analyzer. Values obtained using UniCel Dxl systems
demonstrate a positive bias when compared to values obtained with Access® or Access® 2 systems. Troponin I
Lest results when assayed with AceuTnI Reagent (REF 33340 and A78803) run on the UniCel Dxl system have
been shown to have a positive bias up to 48% wvhen compared with results run on the Access/Access 2 systems.

* Root Cause of the Problem (If Known):
Tlhe root cause is unknown and an investigation is in process.

* Factors that May Contribute to Product Risk (i.e. Device Design, Manufacturing Problems or User Error):
The AccuTnI reagents have been modified several times since they received 5 10(k) clearance. FDA believes that
some of these modifications required 5 10(k) clearance, but Beckman Coulter did not submit a 5 10(k) or notify
FDA of these changes. Since FDA did not receive 5 10(k) submissions for the modified reagents, the
performance of the device currently in distribution has not been reviewed to determine if it is substantially
equivalent to a cleared device.

Incorrect troponin test results may lead to incorrect diagnosis of acute myocardial infarction and inappropriate
risk stratification of unstable angina and non-ST segment elevation acute coronary syndrome.

* If Device Failure Occurs is it Easily Recognized by User?
No, this malfunction is not easily recognized unless they also test the sample on another analyzer. This
malfunction does not appear to cause quality control samples to fail.

Manufacturer's CAPA Investigation (If Available):

" Summary:
None submitted. CAPA in progress.

* Date of Analysis:
Not applicable

" Firm's Estimate of Number of Devices that will Develop the Defect and/or Fail:

* How Man)' Devices from the Affected Lots Are Expected to Have or Develop the Defect?

All of the devices from the affected lots are expected to develop the defect when used on the DXI system.

* How Many Devices with the Defect are Likely to Exhibit the Failure over the Lifetime of the
Device?
All devices are will to exhibit the failure.

* Of Those Devices that Fail, How Many are Likely to Cause Injury if Used?
The firms Health Hazard stated that the frequency of occurrence ranged from remote (defined by firm as
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Center for Devices and Radiological Health
Health Hazard Evaluation IN Health Risk Assessment 03

lRES MI 54729 ORACLE # ______ RECALL #t (a):______
Date: (onth DD, YY Safet Officer: Ian Pleher

<0.02 per year) to frequent (defined by firm as 1 but <10 per year).

*Any Coimments on How these Estimates were Reached:
The firm did not define how they reached these estimates.

Firm's Conclusion About Health Risk. (Attach a Copy of Firm's HHIs or BAs): The firm's documentation
evaluated the following patient risks and associated hazards due to falsely elevated results on the Dxl:

o Patient is monitored longer due to false positive results. (Initial or in serial samples). Hazard: Patient is
subjected to repeat testing and unnecessary specimen redraws.

o Patient is given cardiac medications due to false positive results. (Initial or in serial samples). Hazard:
Patient is exposed to unnecessary drugs. Recommended drug therapies carries inherent risks including
severe bleeding.

o False positive results. (initial or for serial samples) Hazard: Patient is subjected to repeat testing and
unnecessary specimen redraws. Patient is inconvenienced by unnecessary hospital stay and medical
expenses.

a Patient is given diagnostic catheterization due to incorrect false positive results. (initial or for serial
samples) Hazard: Patient is subjected to unnecessary invasive procedure.

The firm's Hazard analyses listed multiple risk mitigation factors for these false positive results. These included
the following in clinical practice: Some labs will repeat high measurements, there are clinical studies showing low
risk from a low shift above the 99% URL, serial draws are used for clinical assessment, and most labs designate
one system for TnI.
They also stated that QC failures will alert customers of system bias issue, limits for total allowable error include
platform bias, and clinical decision points are established as one time events, while system bias is an evaluation of
trends (day to day QC).
Additionally, they stated that bias at dose levels <0.04 ag/niL are considered negative and may be below the lower
limit of detection and that the AccuTnI results should be interpreted in light of the total clinical presentation of the
patient and should not serve as a stand alone diagnostic measure.
Based on the factors above, the firm concluded that the risk caused by the defect is acceptable and define it as "as
low as reasonably practicable".

Any FDA Comments: FDA believes that the performance of this device has not been fully characterized. Th~e
manufacturer has made significant modifications to the reagents without notifring FDA, so FDA has not reviewed the
modified reagents for safety and effectiveness or made a determination that the current device is substantially
equivalent.
FDA also believes that the falsely elevated results caused by this defect have the potential to subject patients to
serious risk. Most facilities will only run this test on one analyzer, and if the analyzer is the DxI, then they will not
bnow that the result is biased compared to the Access and they may act upon the biased result. In the worst case
scenario, this may lead to unnecessary cardiac catheterization. This is an invasive procedure that is not without
serious risk to the patient. It should be noted that in the risk control section of the firn's health hazard analysis, they
state that QC will detect the bias, but this is only applicable to facilities rnning AccuTnI on the DxI and Access
analyzers. Additionally, FDA believes that TnI results can be used as the primary piece of data in making patient
treatment decisions, which raises the risk of unnecessary procedures being performed or medications given. It should*
also be noted that the bias, which has an average of 30% but has been seen up to 48%, will be seen on every Tn!
evaluation performed. The fact that every TnI result will be falsely elevated greatly increases the risk associated with
this defect.
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Center for Devices and Radiological Health
Health Hazard Evaluation N Health Risk Assessment 03

RES #: 54729 ORACLE#U: _______RECALL # (s): _ ____

Date: (Month DD, YYYY) Safety Officer: Ian Filcher
Advense Events, Complaints and Problems or Incidents that may be Related to the Device Defect:

Number of Complaints 47 Malfunction Reports 47

Injuries Reported U.S. 0 International 0
Deaths Reported U.S. 0 International

0

Sources:

Manufacturer x Inspection _______ MDR's _______

Explanation:

The manufacturer has reported 47 complaints with no adverse events reported.

Describe the Complaints and Injuries Reported to Date:
The fim reported to have received 47 customer complaints of positive bias in results with no adverse events. One of
these reports documented a physician's concern that multiple results above the upper reference limit were reported.
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Center for Devices and Radiological Health
Health Hazard Evaluation IS Health Risk Assessment 0

RES #: 54729 ORACLE U _______ RECALL # (s): ______

Date: ______ _ (Month DD, YYYY) Safety Officer: Jan Plicher______

ILL Health Risks
TO BE COMPLETED BY MEDICAL OFFICER Oft COMMHTTEE

THE FOLLOWING ASSESSMENT IS BASED ON CURRENTLY AVAILABLE INFORMATION.
CONCLUSIONS MAY CHANGE IF ADDITIONAL INFORMATION BECOMES AVAILABLE IN THE
FUTURE.

Immediate and Long Range Health Consequences:

A. Describe the Immediate and Long Range Health Consequences (injuries or Illnesses) That May Result front
Use of or Exposure to the Defective Device. (Include Known Off Label Uses) Troponin is used as an essential
piece of diagnostic information in the differential diagnosis of acute chest pain, shortness of breath, traumatic and
post-operative cardiac injuries, in short, for the diagnosis of cardiac muscle injury. Troponin is also part of several
prognostic and risk algorithms for longer term Prognosis of patients with various conditions that can cause cardiac
injury.

BI. Describe Any Factors That May Mitigate the Risk: In the past, CPK-MB enzymes were measured concurrently
with troponin levels. However, many clinical laboratories only measure traponin and have discontinued
CPK-MB. CPK-MB used to be helpful as a separate diagnostic check on troponin assay performance.
Although serial sampling for troponin detecting rising levels of troponin can be a mitigation with false
elevation of troponin around the cutpoint, a single elevated troponin level together with a clinical history
of chest pain (cardiac or non-cardiac in origin) may tip the balance to send a patient for catheterization in
the intcrest of "saving myocardium" by earliest intervention. Electrocardiographic findings of acute
changes can mitigate false positive troponin effects, but clinicians are taught that the electrocardiographic.
findings of cardiac injury may lag in time behind troponin elevation and electrocardiographic findings

-may be less sensitive to cardiac injuries that are less in extent than a full STEMI myocardial infarction.

C. What Segment of the Population is Most at Risk? (e.g. Infants, Elderly, Pregnant Women, Critically Ill
Patients, Immunocompromised, etc.) Any patient who is being clinically evaluated for cardiac injury. The
majority will be middle-aged to elderly adults, but some physicians may order troponin on the pediatric age group.

D. Does the Health Consequence Have Significant Public Health Impact Beyond Users (e.g. Spread of Serious
Infection to Others)? No.

Assess the Hazards Associated with Use of the Defective Product

Check All that Might Occur:

Population at Overall Population
Greatest Risk Using Device _____________________________

x Life-threatening (death has or could occur)
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Center for Devices and Radio logical Health
Health Hazard Evaluation IM Health Risk Assessment 0

RES #: 54729 ORACLE #: _______RECALL #l (s): _ ____

Date: (Month DID, r lSafety Officer: Ian Filcher

x x Results in permanent impairment of body fumction or permanent
X X damage to a body structure.

X x Necessitates medical or surgical intervention.
X x Temporary or reversible (without medical intervention).
X x Limited (transient, minor impairment or complaints).

[1 E No adverse health consequences.
Explanation: The estimation of haumr is based on the worst case scenario that a false positive, elevated troponin level
could recommend a patient for unnecessary cardiac catheterization or thrombolysis therapy. These invasive therapies
carry the potential for life threatening complications. While Dot common, the potential for these complications is only
tolerated when there is a potential benefit to the patient for these invasive therapies. There is no benefit to the invasive
therapies in the case of a false positive troponin result.
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Center for Devices and Radiological Health
Health Hazard Evaluation IN Health Risk Assessment 0

RES #: 54729 ORACLE#U: _ _____ RECALL # (s): ______

Date: ______ _ (Month DD, YYYY) Safety Officer: JIan Pileher______

IV. PROBABILITY
TO0 BE COMPLE TED BY MEDICAL OFFICER OR COMMY=rE

Assess the Probability that Use of, or'Kxposure to, Product under Recall will Cause

A. Serious Adverse Health Consequences or Death

____________________ Overall Population Using Device Population at Greatest Risk

Reasonable Probability x

Remote Probability X E

Not Likely nE

Explanation / Comments: This estimate of serious adverse health consequence or death is based on the scenarios
described under the estimation of hazard.

B. Temporarv or Medically Reversible Adverse Health Consequences

____________________ Overall Population Using Device Population at Greatest Risk

May Cause X

Not Likely to Cause En
Explanation / Comments: If the elevated troponin results are not near the cutpoint, the false elevation of troponin levecl
may not change the medical decisions in patients with "true" myocardial injury that will elevate the troponin levels
beyond the upper limit of normal + the amount of positive bias in this troponin assay.

-40
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Center for Devices and Radiological Health
Health Hazard Evaluation H Health Risk Assessment 0

RES #: 54729 ORACLE#U: _______RECALL # (s): _____

Date: _______ (Month DD, YYYY) Safety Officer: Jan Pitcher______

Slanatures Date Printed Name. Tide and Office

,ttts ~March 19,2010 Max Robinowitz, MD, OIVD/DIHD
__0March 19,2010 Ian Pilcher, OSO, OIVD/DCTD
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Center for Devices and Radiological Health
Health Hazard Evaluation 0l Health Risk Assessment 0

RES #I: _58719 ORACLE #: -______ RECALL # (s): ______

Date: -August 30, 2011 Safety Officer: Jan Pitcher

_________________1. Product Data
Panel Code: 75 Access® Inmmnoassay Systems (Access, Access 2. LXi 725)
Product Code: JJE UniCel® DAl 800 Access® Immunoassay Systems

Device Name: UniCel® Dxl 600 Access® Immunoassay Systems
IUniCeI DxC 600i. 660i. 680i, 860i, 880i SYNCHRON® Acccss®

_________________________Clinical Systems
Access: 8 1600
Access2 : 81600N
DxC600i: A25656
LX i 725: 386200

Model: Dx 6800: A3060 Lot/Serial Numbers:. All devices are affected
DxC 660i: A64871
DxC 680i: A64903
DxC86Oi: A64935
DxC 880i: A59 102 ________________________________

Marketing Status (Include 510(K) or PMA Number, Specit ' if Exempt Front 510(K):
k922823. k023049. k023764. k060256, k042291

Total Number of Devices In Distribution: 14,401
U.S.: 4.023 1Foreign: 10,378
Number of Devices Subject to Recall or Review: 14,401
U.S.: 4,023 Foreign: 10.378
Manufacturer / Recalling Firm, Address:
Beckman Coulter, Inc.
250 S. Kracmer Blvd.. MS/A2.SW.0l
Brea, CA, 92821. USA
Product Description (Include Intended Use from laheling or known off-label uses):
The AccesslDxl Immunoassay System is an in vitro diagnostic device used far the quantitative, semi-quantitative or
qualitative determination or various analyte concentrations found in human body fluids.
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Center for Devices and Radiological Health
Health Hazard Evaluation El Health Risk Assessment 0

RES #: _58719 ORACLE #: ________RECALL # (s): _ _____

Date: -August 30, 2011 Safety Officer: _Ian Pllcher
.11. Problem Definition and Analysis

Reason for Recall or Risk Assessment

* Description of the Defect, Malfunction or Error in Use of the Device:
The manufacturer reported that same Access immunoassays are affected by ambient temperature changes and can
produce inaccurate results when a system is operated within the published range. The published range specifies
that the instrument can be operated properly in ain ambient temperature range of 18'C to 320C. [-owever.
Beckman Coulter is now reporting that ambient room temperature changes within the published range above may
affect assay results. The magnitude of the inaccuracy varies for each affected analyte and ranges from 1.25% to
4.25% per degree C change in anibient room temperaturc and the affected assays can be either falsely elevated or
falsely reduced depending on the change in ambient temperature and the anallyte in question.

The %change in result per degree C for each analyte are shown below:
Access Analy tes

Analyte %chcbange

BNFP 2.

-Cortisol 1.5

itami T4 2.0
-RlaP g 2.5

Estradio 1.5
Tesosern 2.75

Ultrasesitive hGH 4.75

Rubell IgG 2.75

1NP 4.25

usli ndeoprav CPTH 4netgt.

* Rocosta ofy thenProbe tof Known): s ie.Dvc eigMnfcuin rbesorUe ro)

The device labeling states that the analyzer can be operated properly across a temperature range of 18'C to 320C.
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Center for Devices and Radiological Health
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RiES #t: _55719 ORACLE#I: _ ____ RECALL #t (s): _____

Date: -August 30,2011 Safety Officer Jan Filcher
so users would not suspect chat changes in temperature would affect results and would be unlikely to question
these erroneous results. Also, QC samples are not regularly run during die middle of shifts, so any affect on
results due temperature change within a shift would not be detected by QC.

*If Device Failure Occurs is it Easily Recognized by User?
Device failure will only be recognized by die user if the change in temperature is large enough to cause QC results
to fall outside the expected range and this temperature change occurs at a time when QC samples will be run.
Otherwise die user is unlikely to recognize the failure.

Manufacturer's CAPA Investigation (if Available):

* Summary:
PAS200200190, and CAPA 5302 contain the complaint investigations into the thermal effects
on the Access AccuTnl assay. The firm's investigation makes the following claims:
I . The maximum deviation from die true AncuTnI value would be a shift of up to 0.02 ng/mL for patient sample at

the 0.04 ng/mL URL at the extremes of the current specified operating temperature range.
2. From die stated IFU the 95% CI at concentration of die 9% percentile URL (0.04 ng/mL) is 0.03 to 0.O5ngImL.

At the extremes of die current specified operating temperature range the maximum expected shift for a sample at
die 9% percentile URI. (0.O4ng/mL) would be up to 0.02 ng/mL. This would result in a dose of 0.O2ng/mL.

3. The thermal effect of die Access AccuTnl assay does not "calibrate out." That is. recalibrating at a different
temperature does not correct the bias.

4. All but one of the commercial QC materials used in the investigation are sensitive to temperature
changes, providing a good indicator of large temperature shifts. The one exception found so far is a
Beckman Coulter control product, which is being discontinued.

" Date of Analysis:

The CAPA is currently ongoing

" Firm's Estimate of Number of Devices that will Develop the Defect and/or Fail:

* How Many Devices from the Affected Lots Are Expected to Have or Develop the Detect?
All affected devices are expected to have the defect.

" How Many Devices with the Defect are Likely to Exhibit the Failure over the Lifetime of the
Device?
All of the devices will exhibit the detect over die lifetime of the device.

* Of Those Devices that Fall, How Many are Likely to Cause Injury if Used?
The fr's HHE stated that there is a reasonable probability that false low troponin result could lead to a
serious adverse health consequence if it were reported by a laboratory. However the firm claims that the
probability of a lab reporting a false negative troponin result is low. The firm did not provide any
estimation of the likelihood of injury due to erroneous results from any of die other affected analytes.

* Any Comments on How these Estimates were Reached:
The firm did not report how they reached these estimates.
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Center for Devices and Radiological Health
Health Hazard Evaluation 8 Health Risk Assessment 0

RiES #: 58719 ORACLE #: _______RECALL #t (s): _ ____

Date:_ Aunt 30,2011 Safety Officer. Jan Filcher

"Firm's Conclusion About Health Risk. (Attach a Copy of Firm's HHEs or HHAs): The firm only reported on the
health risk of a false negative troponin report and they concluded that the risk of this malfunction is as follows:
* For women and others with atypical occult cardiac disease, an untreated myocardial infarction due to a false

negative TnI result could lead to life threatening or permanent cardiac damage.
" In the overall population for whom Tn! is ordered, a delay in treatment of myocardial infarction due to a

false negative Tnl result could lead to permanent cardiac damage.

* Any FDA Comments: The firm's HHE did not address the risk of falsely elevated troponin results or of false results
with any of the other affected analytes.

Adverse Events, Complaints and Problems or Incidents that may be Related to the Device Defect:

Number of Complaints 29 Malfunction Reports 0

Injuries Reported U.S. 0 International 0
Deaths Reported U.S. 0 International 0

Sources:

Manufacturer ________ Inspection ________ MDR's _______

Explanation:
The manufacturer stated that retrospective analysis of complaint records since 2/27/2003 showed a total of 29 complaints
that may be due to thermal sensitivity. No injuries have been reported.
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RES #t: _58719 ORACLE #- _______ RECALL # (s): _ ____

Date: August30,2011 Safety Officer._Ian Plcher
Describe the Complaints and Injuries Reported to Date:
The manufacturer provided the following summary of injuries and complaints:
Event period from 2/27t2003 through 1/18/2011I. Pour complaints involved erroneous patient results. Three complaints
indicated that erroneous results were reported outside of the lab.
1. The complaint investigation indicated that the lab had recently relocated the instrument to a new space with low ceiling
near multiple AC vents, a deviation from the Beckman Coulter installation instructions, and that the results may have been
due to cooling in the lab. The lab reported marginally high results to the physicians.
2. Patient results from another lab that varied from 27.50C to 310C did not misclassify the patient.
3. A complaint indicated that lab temperature conditions were above the instrument operating range at the time. The
patient data were not provided.
4. A lab reported that patient results were marginally elevated, but the magnitude of error did not misclassify the patients.
Information on lab temperature conditions was not provided.
The remaining customer complaints involved QC results that shifted due to change in lab temperature,
possibly caused by the conditions listed below:
o Construction in lab
o Lab AC shut down
o Lab AC blowing directly on instrument
In these cases QC results sometimes returned within range after normal temperature conditions were restored in
the lab or instruments were moved out of direct air flow. There were no cases reported where false low
erroneous Tril results were large enough to misclassify a patient from significant cardiac risk to no cardiac risk
in all 29 complaints.
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MI. Health Risks
TO BE COMPLETED BY ME DICAL OFFICER OR COMMIUTTEE

THE FOLLOWING ASSESSMENT IS BASED ON CURRENTLY AVAILABLE INFORMATION.
CONCLUSIONS MAY CHANGE IF ADDITIONAL INFORMATION BECOMES AVAILABLE IN THE
FUTURE.
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Center for Devices and Radiological Health
Health Hazard Evaluation 1Z Health Risk Assessment 0

RES #I: _58719 ORACLE #t: _______RECALL #t(s):______
Date: August 30,2011 Safety Officer:_Ian Filcher

Immediate and Long Range Health Consequences:
A. Describe the Immediate and Long Range Health Consequences (Injuries or Illnesses) That May Result from

Use of or Exposure to the Defective Device. (Include Known Off Label Uses)

This recall involves a wide spectrum of analytes ranging from low volume. low risk to high volume, high risk analytes.
Since it is beyond the scope of this health assessment to consider all possible health consequences related to erroneous
results stemming from every analyte under this recall, the highest risk analyte(s) will be considered here for purposes of
risk assessment. An ad hoc HHE committee was convened and after thorough discussion and debate, it was determined
that the highest risk analyte that comes under this recall is the Access Tnil (troponin 1) assay. Othe analytes were
considered including intm-operative parathyroid hormone (iPTH) and BNP. Erroneous iPTH levels could certainly lead to
significant health consequences (unnecessary removal of additional glands, additional surgical time due to further neck
exploration, missed diseased gland(s) leading to the need for additional surgery); however, it is felt that erroneous cTnl
levels would result in more acute and significant health consequences. Additionally, it was concluded that while erroneous
BNP results could lead to misdiagnosis of congestive heart failure and erroneous prognostic/risk interpretations, this
biomarker lacks the acute and urgent clinical significant of troponin values.

Cardiac troponin I (cTnI) is one of several cardiac biomiarkers that can be used to aid in the diagnosis of myocardial
damagefinfarction (MI) - others include cardiac troponin C, cardiac troponin T. CK-MB, and myoglobin. Typically these
biomarkers are ordered in the setting of other clinical indicators of disease such as chest pain and/or EKG changes
suggesting acute myocardial damage. In isolation, erroneous results could lead to missed diagnosis, misdiagnosis and/or
improper treatment of a life-threatening process/event. In the event of erroneous results, i.e. falsely elevated, immediate
health consequences would include treating unnecessarily with procedures (i.e. cardiac catheterization) or medications
(thrombolytic, anticoagulants) that carry a significant risk profile. A more significant error such as a false negative cTnl
measurement could result in a missed diagnosis of cardiac injury, i.e. cardiac isthemnia/myocardial infarction. Such missed
diagnose could lead to significant health risk including irreversible cardiac injury and death.

B. Describe Any Factors That May Mitigate the Risk:

1. While calibration and using Beckman Coulter (BC) quality control materials will not pick up the device defect due to
the fact that the products are not sensitive to ambient temperature changes, using outside commercial QC materials (non-
BC products) will allow for detection of the defect as these outside products are susceptible to the ambient temperature
changes. However, QC samples are not regularly run during the middle of shifts, so any affect on results due temperature
change within a shift would not be detected by QC.

2. Based on the CAPA investigation (see summary p. 3) the magnitude of error of cTnI levels (falsely elevated or falsely
low) within a reasonably assumed change in temperature in a laboratory would not result in misclassification of patients
from significant cardiac risk to no cardiac risk or vice versa.

3. Cardiac markers are typically ordered as one of several diagnostic tools used to aid in diagnosis of myocardial
damage/infarction and should not be used in isolation. If erroneous patient results are generated for cTnI other diagnostic
tools (including other cardiac markers, EKG) and clinical assessment should be available to override the erroneous results.
However, erroneous results for cTnI could lead to less certainty about the actual diagnosis and therefore may be a
confounding factor in the overall treatment decision process. Ultimately, however, the decision to treat should be made in
light of total patient assessment.

C. What Segment of the Population is Most at Risk? (eg. Infants, Elderly, Pregnant Women, Critically NI
Patient%, Inmmnocompromlsed, etc.) The population most at risk is those patients with atypical and/or occult
cardiac disease in whom clinical assessment and routine diagnostic tools are equivocal (i.e. non-ST-segment
elevation acute coronary syndrome). Often woman will present with atypical cardiac symptoms.

D. Does the Health Consequence Have Significant Public Health Impact Beyond Users (eg. Spread of Serious
Infection to Others)? No
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Center for Devices and Radiological Health
Health Hazard Evaluation 0 Health Risk Assessment 0

RES #1: 58719 ORACLE#4: _______RECALL # (a):______
Date:- August 30, 2011 Safety Officer: JIan Pitcher

Assess the Hazards Associated with Use of the Defective Product

Check All that Might Occur

Population at Overall Population
Greatest Risk Using Device _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 Life-threatening (death has or could occur)

0 Results in permanent impairment of body function or permanent
damage to a body structure.

________________ 0Necessitates medical or surgical intervention.

_________________ 0Temporary or reversible (without medical intervention).

________________ 0Limited (transient, minor impairment or complaints).

Li CNo adverse health consequences.
Explanation:
The hazard associated with the use of the defective product(s) under this recall in both "at risk"' population when taken in
isolation, could lead to life threatening or permanent injury (using cTnI as the highest risk analyte). The probability of
such hazard occurring is felt to be remote based on mitigating factors; Class H recall classification is recommended (as
concluded by ad hoc UHE committee).
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Center for Devices and Radiological Health
Health Hazard Evaluation E0 Health Risk Assessment 0

RES #I: 58719 ORACLE #: _ _____ RECALL # (s): ______

Date: -August 30, 2011 Safety Officer: JIan Pileher

IV. PROBABILITY
TO BE COMPLETED BY MEDICAL OFFICER OR COMMITTEE

Assess the Probability that Use of, or Exposure to, Product under Recall will Cause

A.Serious Adverse Health Conseouences or Death

Overall Population Using Device- Population at Greatest Risk

Reasonable Probability U

Remote Probability

Not Likely El

Explanation / Comments:
Ad hoc HHE committee was convened several times to discuss classification, in addition to consultation with
"in-agency" cardiologist. After reviewing the CAPA investigation and all documentation it is felt that there is a
remote probability of serious health consequences resulting from the device defect under consideration. Ii. is the
opinion of the majority of members of the ad hoc committee that the magnitude of error that would result with
the highest risk analyte (cTnl) with reasonable change in laboratory temperature would not result in
misclassification of patients from significant cardiac risk to no cardiac risk or vice versa.

B. Temporary or Medically Reversible Adverse Health Consequences

____________________ Overall Population Using Device Population at Greatest Risk

May Cause 0

Not Likely to Cause EU U
Explanation / Comments: Temporary or medically reversible adverse health consequences may occur in both "at risk"
palient populations.
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Center for Devices and Radiological Health
Health Hazard Evaluation 0 Health Risk Assessment 0

RES #: _58719 ORACLE#U: _______RECALL # (s):______
Date: August 30, 2011 Safety Officer Ian Filcher

SintrsDate Printed Name, Title and Office

Jacqueline Wieneke, MD
Medical Officer,

W AD 30/2011 CDRHOIV\DCT
Ian Pilcher, CSO

08/30/2011 CDRH\OIVD\DCTD
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Please share this information with your laboratory staff and retain this notification as part of your
laboratory quality system documentation. Complete artd return the enclosed response form
within 10 days so we can be assured that you have received this important notification.

We understand the inconvenience that these steps may cause your laboratory. If you have any
questions regarding this notification, please contact Technical Support at 1-800-854-3633 in the
United States.
Thank you for your understanding, patience, and loyalty to Beckman Coulter.

Sincerely,

) z"a &owaaV ..d-'

Nora Zerounian
Group Manager, Corporate Quality and Regulatory Affairs

Beckman Coulter. the stylized logo. Access, and Accu Thl am megisered trodemarks oftBeckman Coulter. Inc.. and are registered In
the LJSPTO.

Page 2 of 2
PCA-8590D

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



F11 ,at D 5 W t Vra J\C_ C KCVI

510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY AND INSTRUMENT COMBINATION TEMPLATE

A. 510(k) Number:
k121214

B. Purpose for Submission:
New Device

C. Measurand:
Cardiac troponin I (cTnl)

0. Type of Test:
Quantitative paramagnetic-particle chemiluminescent immunoassay

E. Applicant:
Beckman Coulter, Inc.

F. Proprietary and Established Names:
rAccessAccuTnl+3 Reagent and AccessAccuTnl+3 Calibrators. for use on the Access Fmattd: Font; (Defautt) iim-m flew Rwnn

2Immunoassay System

G. Regulatory Information:

I . Regulation section:
21 CFR 862.1215 Creatine gPhosphokinaselcreatine kinase or isoenzymes test
system
21 CER 862.1150 Calibrator-seeosfda.'y
21 CFR 862.2160 Discrete photometric chemistry analyzer for clinical use

2. Classification:
Class 11 (21 CFR 862.1215 and 21 CER 862.1150),
Class 1 (21 CER 862.2160)

3. Product code
Mvii, Immunoassay method, tmoponin subunit
JuT, Calibrator, secondary
liE, Analyzer, chemistry (photometric, discrete), for clinical use

4. Panel:
Clinical Chemistry (75)

H. Intended Use:
1. Intended use(s):

See Indication(s) for use
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2. Indication(s) for use:
The Access AccuTnlt-3 assay-REsnpent is a paramagnetic particle,
cheniluminescent immunoassay for the quantitative determination of cardiac
troponin I (cTnl) levels in human serum and plasma using the Access 2
Immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3-asy Reagent for the quantitative determination of cardiac troponin I
(cTnl) levels in human serum and plasma using the Access 2 Immunoassay
Systems to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

3. Special conditions for use statement(s):
For prescription use, forjn vitro diagnostic use, notito -be-used for risk Fcninatd: Fon: lIt
stratiflcatiorj Commend [flCl]: Should this beinD

% wh1o iis out t to. I&Ibigl It i, i. d.e Psft DS

4. Special instrument requirements: hsot i.the tibi.&
Comment CRAC2]: To be the =c a Palitn

For use on the Access 2 Immunoassay System .shoold inludeit he.

Forimtted: Font: 12 pt
1.Device Description:- Fonfu:Tbop:O2.Lt

The Access AccuTnl+3 Reagent packs contain: Fratd a tp;02"

* Paramagnetic particles coated with mouse monoclonal anti-human cardiac
troponin I suspended in TRIS buffered saline, with surfactant, bovine serum
albumin (BSA) matrix, <0. 1% sodium azide, and 0. 1% ProClin 300

* 0. IN NaOH,
* TRIS buffered saline, surfactant, <0. I% sodium azide and 0. 1% ProClin 300w
e Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate diluted in

ACES buffered saline, with surfactant, BSA matrix, protein (bovine, goat,
mouse), <0. 1% sodium azide, and 0.25% ProClin 300,

The Access AccuTnlt-3 Calibrators_-set-contains multi-point calibrators for use with
the Access AccuTnl+3 ass"ayeaucnit. Individual vials contain zero or approximately
0.3, 1.2, 5.0, 25 and 100 ng/mL (ng/L) of recombinant cardiac troponin I complex,
respectively, in a buffered BSA matrix, with surfactant, <0.1% sodium azide, and
0.1% ProClin 300. The calibrators are sold separately.

The Access 2 Immunoassay System is a microcomputer controlled, random-access
and continuous-access instrument. The instrument performs enzyme immnunoassays
utilizing paramagnetic particle solid phase and chemiluminescent detection. A
luminometer measures the amount of light generated by the reaction. The Access 2 is
designed to be used with numerous different immunoassays. The system software
was designed such that immunoassays can be added to the system without changing
the system software. A separate assay-specific protocol file, the APP, is loaded into

2
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the system. The APP contains all assay specific parameters used to process a
particular assay.

To correct thermal sensitivity from ambient temperature fluctuations that could affect
the accuracy of trononin test results, the sponsor developed a software algorithm that
normalizes troponin results. This solution was implemented through a combination
of system and operating software changes.

J. Substantial Equivalence Information: Fomastted: Indent: Left: 0, Hanging: 0.2r,
1 . Predicate device name(s): Tab stops: 0.25', Left

ADVIA CentaurtTnl-Ultra Assay Lrsmnutted: Font. (Default) T;nts News Rom?
ADVIA Centaur Tnl-Ultra Calibrator% FomuUsale: Font: (Default) Times News Romen)
Access 2 Immunoassay System

2. Predicate k numberts): ______________

Jc053020 for the ADVIA Centautril-Ultra Assay and AD VIA Centaur*Tnl]-Ultra Fomatted Font: (Default) Times News RomaKn
9alibrators; k922823/A007 for the Access 2 Immunoassay System (iratld Font: (Default) TimeshNew Romanj

3. Comtrnison withpredicate Font: (Default) Tines New Roman
3. Coparisn wit Predcate:Fosma.Wittd; Font: (D efault) Times New Roman)

Similarities
Access AccuTnl+3 Predicate Device

Item Reagent for ueon the Accs 20 300'Fmatthed Table
Irnmunoassa SystemR UVornsattxad: Font: (Default) Tunes News Ronan]

A',-in vitro diagnostic me'hod for (commieast [noC]: Double check will sonor
the quantitative measurement of f-sbdFot12p

Intended Use cardiac Tnt in serum and plasma Samne Ca P 0:T esmrto aiit
to aid in the diagnzei: &i suggest w Ws this is she diffaextns sabie sadjuss

______________________ e the uses (omI hav riss k "n md .o

Assy ricile Chemiluminescent sandwich Same peficsllv calld ass sepnly.
Assay Principle immunoassay ICosmnet (PVCSR4]: Rud, di you think this is

Test System Automated immunoassay Same L inatte ordo you think I shoulid rnno itationid

instrument Same1

Primary Reagent Solid phase magnetic particles, SaeFmatd ot 2p

Materials anti cTnl antibodies
Fomua;tted Font 12 Pit

________________ Differences ______________

Access AccuTnl+13 Rcavunt for Fon atted: Indent Left: 0'

Itmuse on the Access 2 Immunoassay Predicate Device ~ Fo,1tted: Font: (Default) Times NMew ma
ItemAvU44! (k053020) (vomfnte abule

Indications For Ntf Rers tagtifcto s For ns tratification Fomm nt: C12 oul chm vflpnj

Use-use o oiksrtfcto use us Frine:Font~ :12P

Serum, heparinized
Sample Types Serum and heparinized plasma plasma and EDTA

__________ _________________plasma

3
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Differences
Access AccuTnl 3 Reagent formttd Indent Lettr O'

Item use on the Access 2 Immunoassay Predicate Device - rnattd Font: (Default) Times Nlew Rone
(k0300)Loruraat~amwe -

________Regea(commnent (PVCJ: obl bc wath Q.po

Instrument Access 2 Immnunoassav System ADVIA Centaur(onu:Fnt12t
with thermal"al orilim cjabilitAy System(FratdFo:12p

Polyclonal goat anti-

Mous monclonl ani-huan TnI antibody labeled
Mous monlona anti-hmas with acridinium ester,

Specific Reagent c~n alkaline phosphaouse
Materials conjugate, magnetic particles 2boiyae os

coatd wih mose mnoclnal onoclonal anti-cTnJ
cate ith m ous mon clna antibodies, magnetic

anti-umanc~nIparticles conjugated

_____________ _______________________with streptavidin

Acute
Myocardial 0.03 nglmL validated based on 0.9 nglniL per WHO-
Infarction (AM]) clinical trial outcome defined cutoff
Cut-Off __________

Upper Reference 9 9a. percentile of 0.02 ng/mL 9 mpercentile of 0.04
Limit ________ _ ng/mL

____________________________________________________________________ ForMatted: Font 12 pt
___________________Similarities ___________

Item Access AccuTnl+3 Predicate Device om Tal
Item______ Calibratomss (k053020) Frate al

to clibrte te Acess Intended to calibrate
Intended Use Intended tcairethAcss the AD VIA CentaurAccuTnl+3 assa)Ejeant Tnl-Ultra assay-.

Fownattad: Font: 12 Pt
Differences

ItmAccess AccuTnl+3 Predicate Device (Founilbd'Table

Calibrator Recombinant troponin complex in Bovine cTnl in goat
Materials -buffered BSA serum
Calibrator Six Liquid: approximately 0, 0.3, Two lyophilized: high

Number And 1.2, 5.0, 25 and 100 ng/mL. (with and low (use withFoindFnt1P
FomsiMated: Stdiketbrough
Cammt Wf10j: butnst? I peinr w pun the

giml~tie F 'nem and ans, reqawts togeth is
Prodizato Dz';z- dcmnptawnsicetenncrdostneed

hem A0-PN ;l IFHTI11100 1 ccicace on ins ow Only the pmrincrt;ns e

I-crtiwquatittiv, :J-2 qurtiutio, Forsuntted: Font: 12 pt, Stikethrough

IiiedA4&e aq fqualitatiko detzrrninati*n f Vari0U Sa (rosettadl: strmkenvough1
intalytz :cnzzntraicr; fernd i hurnr Fomnmtted: Font (Default) Flnt New

_ _ _ _bod-i)7 s-uonn Strikethrugh

MiM eeFRPU~eF 68_l0_ed__fa___tHHl ral Forrtbtd Sbolketough

4
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;g (Pormatted: Stulktbwugi

____________ I ~ m wsw rtagets togrta in this

CfltiltIOU pO'~ ______________ Io th iyiwiscf mc dowfl od

te~ttoo Chsrrilro cntsw same______ Fom e:Fnt: 12 pt, Suilketthrovgh -

CaroeUwl. pipeOo. analytial, fuidie. Fomatted: Stikethrosgh
clecrzniormatted: Font:am (Defauft) Timme News

______________ ornuiz'pripvml______________ Roman, ot:U

LFormtII1IU Strtkethrough
___________ ~ i4Tfenee __Formatted:_ Fosnt 12 Mt Salketsrough j

l~em Aees 2 lrnrnunozssay Syst-m (FcaeDeiermatted: Silethrough
____________ _______________________ *~I92223$OO~Foin tted: Font: (Default) TbImes New;

Roman, Shliketsxough~-- -

Algorithm IWeSe~l N91-PreSentFntu bietogl

AcuflAP v'thzdiic fh

11hzrrnal "lgorithri and .'W"
co4HRImr(n (to ifRnpro% Mililig Oft

Assay-PIBOtO! !he parcmagnctio particl rI- ct) -- ~~[oms:Sleho
Ii:-%--P ",dI rful Au111,io F~mabdhenkth~

i ng'Fmnt iniernal crue
tOrnipewotur i s outsde I 80c; to

Fmfd:Font (Default) T~m~ New

~~~C('~[ totlC rbjn ____

K. Standard/Guidance Document Referenced (if applicable):
* Evaluation of Precision Performance of Quantitative Measurement Methods,

Approved Guideline (EP5-A2)
* Evaluation of the Linearity of Quantitative Measurement Procedures: A

Statistical Approach; Approved Guideline (EP6-A)
* Interference Testing in Clinical Chemistry; Approved Guideline (EP7-A2),
* Evaluation of Detection Capability for Clinical Laboratory Measurement

Procedures; Approved Guideline (EPI7-A2)
* Evaluation of Stability ofjn Vitro Diagnostic Reagents; Approved Guideline [Formatted: Font: it

(EP25-A)
* Defining, Establishing, and Verifying Reference Intervals in the Clinical

Laboratory; Approved Guideline (C28-A3c)

5
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L Test Principle:
The Access AccuTnl+3 assay-Renient is a two-site immunoienzyxnatic ("sandwich")
assay. Monoclonal anti-cTnl antibody conjugated to alkaline phosphatase is added to
a reaction vessel along with a surfactant-containing buffer and sample. After a short
incubation, paranmagnetic particles coated with monoclonal anti-eTni antibody are
added. The human cTnl binds to the anti-cTnl antibody on the solid phase, while the
anti-cTnil antibody - alkaline phosphatase conjugate reacts with different antigenic
sites on the cTnl molecules. After incubation in a reaction vessel, materials bound to
the solid phase are held in a magnetic field while unbound materials are washed
away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel
and light generated by the reaction is measured. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the
sample is determined from a stored, multi-point calibration curve.

M. Performance Characteristics (if/when applicable):
1. Analytical performnance:

a PrecisionlReproducibility:
The sponsor evaluated precision in several studies based on CLSI EP5-A2.

The first 3 studies were conducted at one of 3 ambient temperature conditions.
The studies performed at 18'C and 280C were performed intemrally -A low
spiked patient pool 00N. 3 commercial controls (c). and one hiph Datient pool

plasma~ sample, an~d 1 peeled lithium hepaFr plsm sample were assayed in
replicates of 2, 2 shifts per day, 2 runs per shift, for a total of 21 shifts (42
runs) over 13 days. These studies were performed on I instrument and I
reagent peek-lot.

The third study was performed externally under nefmal-exis tin , laboratory
conditions (measured temperatures ranged from 20'C to 240C). Six
commercial controls (ranging from 0.02 ng/mL to 15 ng/mL) were run in
duplicate, 2 runs per day for 20 days for a total of 40 runs. This study was
performed on one-Itreagent lot and one- I instrument.

The fourth study was a confirmation study that was run across multiple
ambient temperatures ranging from I Soc to 280C. The sponsor used a low
spiked patient pool-(*p, 3 commercial controls4-e), and one high patient pool
(lip-. These samples were tested in duplicate in 2 runs per shift, 2 shifts per
day, over 14 days. One reagent lot and on one instrument was used in this
study.

The following data are representative of the results from the precision studies
and are presented in the labeling:

6
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Mean Within-Run Between-Run Total Imprecision
(%CV) (%/CV) (%CV)

00(1)5 5 7 Comna"t ICO] S5? 0r is dic typW-ov?
0.91 (c) 2 5 5
1.96 (c) 2 5 5
13.97 (c) 2 5 5

56.36 (hp) 5 4 6

The sponsor also determined the precision of the device using 3 low-level
natural patient sample pools, 2 instrument, 2 reagent lots, multiple ambient
temperatures ranging from I180C to 280C and multiple calibration cycles over
14 days. The samples were assayed in replicates of 2 per run. 2 runs per shift
and 2 sh ifts per day. fX in X FRS ptr day. The results of the study are
summarized below:

Mean Totlimpecision Total imprecision

0.04 0.0 8
0.43 .221 5
1.01 0.043 4

Field precision studies: The sponsor performed a precision studies in-house
to simulate the use of the device by the end user. The-flmt!'Ihis study was
designed to incorporate different sources of variability that may be found in
the field including: the simultaneous running of other assays; variability in test
request type (e.g., panel, reflex, stat, and individual testing); variability of
ambient temperatures; and variability of instrument age. The sponsor used
quality control material for the study, and-3 instruments 44d hew-miany
reagesllets .l lot of rea ent. The sponsor cycled the temperature of the
laboratory from I8 to 28 0C over the course of 6 hours over 3 days of testing.
The samples were assayed in a minimum of 4 replicates on each instrument
across the 3 days of testing. The results of this study are summarized below:

Instrument Sample Mean Within-instrument % CV
______ ____ng/mL

1 1 0.056 4.1
2 0.641 4.6
3 2.040 3.7
4 0.383 5.4

_______5 8.248 5.4
21 0.5 8.

2 0.636 4.9
3 2.054 3.5
4 0.389 16.1

7
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_______5 8.348 3.8
3 I 0.053 5.0

2 0.594 4.6
3 1.874 3.2
4 0.366 4.9

_______5 7.802 4.5

External Field precision studs); The sponsor performed this study to evaluate .Cmet[PVcO]: If youpefoRutIc put
the precision of the device at external sites. Commercially available quality wihcw efuldaneadoftberage.

control materials were run in duplicate QhFfie 5 FURy-S) per run with 3 lots of FOnmrftS: Font: 12 pt

reagents on 5 instruments at 5 external sites over 10 days (sample I fell below
the LoQ of the assay and is not listed). Three sites ran a total of 20 runs. I site
ran a total of 18 runs and I site ran a total of 40 runs. One instrument was
used at each site. The results of these-Atudie~thc study we-arc summarized
below:

Reagent lot I __________

Sample Means (ng/mL) Within-lab %/CVs
Iobserved at the 5 sites observed at the 5 sites

2 0.034 to 0.042 3.5 to 4
3 0.622 to 0.685 2.4 to 4.4
4 0.928 to 1.04 2 to 5.2
5 2.586 to 2.813 2.5 to 4.3
6 14.19 to 16.19 1.9 to 7.4

Reagent lot 2 __________

Sample Means (nglmL) Within-lab %CVs
observed at the 5 sites observed at the 5 sites

2 0.032 to 0.040 4.6 to 11
3 0.602 to 0.642 2.4 to 5.0
4 0.883 to 1.055 2.8 to 6.5
5 2.492 to 2.68 2.8 to 5.4
6 13.48 to 15.19 1.8Sto 6.9

Reagent lot 3 __________

Sample Means (nglmL) Within-lab %CVs
Iobserved at the 5 sites observed at the 5 sites

2 0.030 to 0.036 4.3 to 15
3 0.0594 to 0.645 2.7 to 5.7
4 0.880 to 0.996 1.9 to 6.0
5 2.455 to 2.65 2.4 to 5.0
6 13.82 to 14.85 2.1 to 8.2

b. Linearity/assay reportable range:
Linearity was evaluated in accordance with the CLSI EP6-A guideline

8
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utilizing 2 reagent lots and 2 instruments at 3 different temperature conditions
(from I8 to 28 0C) using lithium heparin plasma samples spiked with native
cardiac troponin I analyte. The sponsor evaluated linearity using 9 pools of
varying analyte concentration that spanned the reportable range of the assay.
A total of 8 replicates of each high and each low sample were analyzed and 4
replicates of each intermediate mixture of higzh and Low n-repkieatesr-at-eaeh
level-were analyzed with each reagent lot and instrument at each temperature:
A&4Theoatotal of 12 independent analyses wee erored. The polynomial
fit was significant for all analyses but the maximum deviation from
nonlinearity was 14%. The sponsor claims acceptable linearity from 0.003 to
106.04 nglmL.

High Dose Hook Effect: The sponsor demonstrated that there was no high
dose hook effect from the concentration of the S5 calibrator (tlOO ng/mL) to
2,529 ng/mL.

The SPcnSOr elliffl that thz reportable range of the device is 0.02 ng/mL to to
1hz S5 znlibFrntr (apprzx.imuttly5 100 ng/mL).

c. Traceability, Stability, Expected values (controls, calibrators, or methods):
The Access AccuTnl+3 Calibrators are standardized to an internal standard.
They are identical to the previously cleared (kO 10429) Access AccuTnl
Calibrators.

Calibrators are value assigned using primary reference curves and verified
using quality control material and patient samples that must meet
specifications. The value assignment process was reviewed and found to be
acceptable.

Calibrator stability: The calibrators are stable for,12 months when stored - fonnatted: Not Highlight

unopened at -200C. Once opened, the calibrators are stable for 60 days when
stores at 2 to 80C. The calibrator stability protocols were reviewed and found
to be acceptable.

d Detection limit:
The limit of blank (LoB), limit of detection (LoD)) and limit of quantitation
(LoQ) studies were performed following the recommendations in EPI7-A2.
Testing was performed over 3 days using 2 reagent ]oipeks, 3 instruments, 3
calibration cycles with 3 different temperature conditions (from 18 to 28 'C).

To estimate the LoB, 4 blank samples were measured in replicates of l0 on
each day of testing on each instrument/reagent lot combination at the different
temperature conditions. The LoB was established to be 0.003 ng/mL. The
sponsor clams that the LoB is <0.01 ng/mL.

To estimate the LoD, 6 native lithium heparin plasma samples containing low

9
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levels of troponin I analyte were measured in 2 runs of 10 replicates each
during each day of testing on each instrument/reagent lot combination at the
different temperature conditions. The sponsor claims that-diean LoD oils
0.0109 ng/mL.

To estimate the LoQ, I I native lithium heparin plasma samples containing
low levels of troponin I analyte were measured on each instrument/reagent lot
combination at the different temperature conditions. Thrre inmftlrnients and 2

Ferzcn 181S vFOr Used ie! this S~y

Thie sponsor claims an LoQ of 0.02 ng/mL with a performance goal of < 20%
CV (within-lab). The lowest concentration with a % CV (within-lab) <_equal
to-I0% was estimated to be 0.04 ngfmL.

The sponsor provided data demonstrating that the LoQ of the device using
serum samples at 3 different temperature conditions (from 18 to 28 0C) is
identical to the LoQ of the device using lithium heparin plasma samples.

The SORSOr elaims that the reportable range of the device is 0.02 ng/mL to
tII S4 zalibrutor (appFOiltly 100 ng/mL4.

e. A nalytical specificity:
Two levels of potential interfering substances were added to lithium heparin
plasma pools containing either 0.05 or 0.5 ng/mL troponin at 3 different
temperature conditions (from 18 to 28 C). For the controls, the
corresponding solvent was added to the lithium heparin plasma pools
containing either 0.05 or 0.5 ng/mL troponin. Control troponin samples
(control sample) and samples spiked with the potential interferents (test
sample) were tested in replicates of 5 (for the 0.5 ng/mL samples) or X-l0(for
the 0.05 ng/mL samples) and compared. The sponsor used I reagent lot and 6
instruments for this study. The sponsor concluded that the following
substances at the listed concentrations did not interfere with the performance
of the device. (defined as less than 10% diffzrmfco 9%vezzn the zentrol
sample rosult andt tssnplroi.

Substance Added Concentration Difference
observed

Acetarninophen 3 and 20 mgtdL <10%
Acetylsalicylic Acid 50 and 65 mg/dL <10%
Allopurinol 2 and 40 mg/dL <10%
Ambroxol 8.6 and 40 mg/dL <10%
Ampicillin 1.8 and 5 mgtdL <10%
Ascorbic Acid 4ad6m/L<0

Atoo 0.2and in_ m/dL 00%
Biiubin conjugated 15and 40 mg/dL <10%
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Bilirubin unconjugated 4 and 40 mg/dL <10%
Biotin 10 and 290 ng/mL <10%
Caffeine 2 and 10 mgldL <10%
Captopril 0.5 and 5 mgldL <10%
Cinnanizine 4.8 and 40 mg/dL <10%
Cocaine I and 2mg/dL <10%
Diclofenac 2 and 5 mg/dL <10%
Digoxin 2 and 200 ngImL <10%
Dopamine *30 and 65 mgldL <I10% at 30 mgldL,

_______________ ________________13.8% at 65 mgldL

Erytromycin 2 and 20 mgldL <10%
Fibrinogen 100 and 1000 mg/dL <10%
Furosemide 3 and 40 mg/dL <10%
Hemoglobin 200 and 500 mg/dL <10%
Human Serum Albumin 5000 and 6000 rng/dL <10%
Ibuprofen 40 and 50 mgldL <10%
Low MW Heparin 8 U/mL and 28.8 U/mL <10%
Methyldopa 0.75 and 2.5 mgldL <10%
Nifedipine 20 and 60 pg/dL <10%
Nitrofurantoin 0.2 and 6.4 nig/dL <10%
Nystatin 0.7 and 2.15 mg/dL <10%
Oxytetracycline 0.5 and 24 mg/dL <10%
Phenytoin S and 10 mg/dL <10%
Propranolol I and 500 pg/mL <10%
Quinidine 0.6 and 2 mg/dL <10%
Simvastatin 4 and 20 pig/mL <10%
Thieophylline 2 and 25 mgldL < 10%/
Triglycerides 1000 and 3000 mgtdL <10%
Trimethdprim 1.8 and 7.5 mg/dL <10%
Verapamil 0.1 and l1mgdL 21%
Warfarin 3ad56Pg/m <10%
*For dopanmine, the sponsor claims no interference up to 30 mg/dL

To evaluate cross reactivity, the substances shown in the following table were
added to lithium heparin plasma pools containing 2 levels of troponin (:S 0.02
ngtmL and approximately 0.5 ngImL !Fepeis). Control and test samples
were tested on 4-6 instruments and sn-.regtlosa3tmpaue
conditions (from I8 to 28 0C) in replicates ofYlO0 for the low tmoponin
samples (<0.02 nttmL) and replicates of 5 for the highb troponin samples (0.05
nulmL). For each possible cross-reactant tested, the troponin I concentration
(ng/mL) obtained for the spiked sample was compared to the troponin I
concentration obtained with the control sample and applied to the following
formula: % cross reactivity = [(mean dose of spiked - mean dose of
control)Ianount of cross reactant spiked] X 100. The sponsor concluded that
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the following proteins at the concentration listed did not cross react (defined
as < 1% cross reactivity) with the device. mutdine:Lf:

Substance Concentration tested ng/mL
Actin 1000
Cardiac troponin C 1000
Recombinant human CK-MB 1000
Myoglobin 1000
Myosin 1000
Recombinant human cTnT 250
Skeletal troponin I 10002
Tropomyosin 1000

HAMAII-eterophile antibodies: The sponsor provided results demonstrating
that their formulation reduces the effects of RAMA interferents. They include
the following in the Limitations of the Procedure section of the Instructions
for Use:

"For assays employing antibodies, the possibility exists for interference by
heterophile antibodies in the patient samnple. Patients who have been regularly
exposed to animals or have received immunotherapy or diagnostic procedures
utilizing immunoglobulins or immunoglobulin fragments may produce
antibodies, e.g. RAMA, that interfere with immunoassays. Additionally,
other heterophile antibodies such as human anti-goat antibodies may be
present in patient samples. Such interfering antibodies may cause erroneous
results. Carefully evaluate the results of patients suspected of having these
antibodies."

f Assay cut-off:
RfeF&-teSce section 4 'Clinical cut-ofl"-

2. Comparison studies:

a Method comparison:
Not applicable-

b. Matrix comparison:
The sponsor conducted a clinical matrix comparison study to compare
matched lithium heparin plasma samples and serum samples randomly
selected from among the entire pivotal trial cohort. Results of Passing-Bablok
regression analysis of singlicate results are provided below (the sponsor
excluded 26 samples with troponin levels below the LoQ from thesjiW
analyseis):

Passing Bablok Regression by Concentration Ranges

12
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Range (ng/rnL) N Slope (95% CI) Intercept (95% Correlation

0.02 to 20 96 1 (0.9S to 1.00) 0.0 =Oo 1.00 _ ___________

0.02 to 5 93 09 to 1.00 000 LM0 Ot 0.99 tCommentCIO]; Thisrow sHfberfilldin?
0.02 to 0.04 75 1 I tO .00 0 .200J0 to 0 r .9-Comment IPVQ1LRO: Ye,

Formatted: Tab stops: 0.47T, Left
Clinical concordance analysis using 123 matched elinieal samples from the , Fomu111ted: Fonnt: 12 pt
pivotal trial cohort was performed between the 2 sample types at the 0.03FaiftedFo:12P
ng/mL cut-off and is provided below: The sponsor demonstrated 96% FratdFo:12Pt
agreement between the lithium heparin plasma samples and serum samples.FoittdFn.12P
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Concordance at the 0.03 nst/m L cut-of
ISerum < 0.03 § erum 2! 0.03 I otal

P lm<0.03 38 3 41I
Plasma a 0.03 2 80 82

1Total 40 83 123

The SPcnzcr created ReOadvzr Opcratinig Charccterrctic curvcz (lOC) fer Oach

(AUC) wec 0.815 and 0.947 fer platml Ad :crUM rospctively~ Caiwai [ C12j: Isugpstwtppottduswinthe
public sccion.

An additional matrix comparison study was performed 3-tiie* eee-at 3 .\ Commt tJPVC1R]; Letm=eoifwe watw

different temperatures conditions (ranging from I8VC to 280C) on 2 kc s in b n h o piection

instruments using oee-I eagent lot. The study included 97 matched serumftna Fo:12t
and lithium heparin plasma samples (not spiked or diluted) which were run at Fvontaued: Font: 12 pt
each temperature condition. The following are representative results (of Formatted: Widow/Orphan control, Con't

adjust spaoe between Latin and Astan nn
singlicate measurements) ol Passinl!-Bablok regression analysis and are fon't adjust spac between Asian text and
presented in the nueigmbelec~cin ~bc:rar~sq n~y:ca rtfs
siniglicaill meaturarnant arc prv.%'ided hclo;v:

Formatted: Indent: Left: 0"
Range I I _Slop IRr I Intercept I Fo weTable

I(ng/mL) I (95% Cl) I value 1 (95% Cl)
0.0-7.76 97 1.032 (L_009 10.99 0.00 (-0.01 - 0.00)

1.054)

3. Clinical studies:

a. Clinical Sensitivity;-,- Comment [PVCI4]: scnsibivny id tpccflcity

A clinical study was performed to evaluate the clinical performance of the - cmast littlebitdiffactclt mg

device at the different cut-offs. A multicenter prospective study enrolled 1929 -Forited: Font: 12 pt

patients from Emergency Departments presenting with chest pain or
equivalent ischemnic symptoms suggestive of Acute Coronary Syndromes.
Final diagnoses were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of
Myocardial Infarction. Serial samples were collected from patients within 9
hours of presentation to the ER. The sample collection times were at baseline,
I to 3 hours, 3 to 6 hours and 6 to 9 hours after presentation to the ER.
Investigators and adjudicators were blinded to the proposed device's results.
Adiudicators were also blinded to site diagnoses. All results presented below
were based on the adjudicated diagnoses. Testing was performed using
lithium heparin plasma samples. The results are summarized below:

Clinical Performance at 0.03 ng/mL (this cut-off was determined in a
feasibility study by ROC analysis)

14
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Based on sample collection timepoint: _______________

Interval Sensitivj5y Specificity
________% _ 95% Cl %____ 95% CI

Baseline 87.4 (221/253) 82.63-3- 89.3 (1495/1675) 87.78-90.7 _______________

, J3 96.0 (119/124) 90.82-.S- 89.4 (907/1014) 87.46-91.3 Formtt Not Hbgh~ight

, 3-6 94.9 (149/157) 90.244.-- 86.7 (816/941) 84.4j488.89 FomtdNot Hlghlght

69h 90.7 (39/43) 82-.G- 87.0 (2 14/246) 82,-- ~ utd Not Highlght
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Interval Positive Predictive Value Negative Predictive Value_
________% _ 95%CI %_____ 95% CI

Baseline 55.1 (221/401) 50.12- 97.9 (1495/1527) 97.12-a
L-3It 52.6 (119/226) 45.964- 99.5 (907/912) 98.79-.0- rowmat Not Hfighlight

.23-6 54.4 (149/274) 48.35.- 99.0 (8 16/824) 98.14-99.6T {Formatted: Not Highight
:- t 54.9 (39/71) 42.73.4- 98.2 (214/218) 95.46-4- FOmmmfed: NotiiHiMGht

- - - - - -Frmnued: FoMt 12 Pt
Based an hours since symptom onset:

Interval% Sensitiv-5%C Specific~

< 8 h 91.5 (151/165) 86.2-4 89.1 (885/993) 170-10
? 8 h 94.3 (150/159)1 8959,?- 86.8 (966/1113)J847-.7

Interval Positive Predictive Value Negative Predictive Value
_____ ___%__ 95CI %_____ 95%CI

<8 h 58.3 (151/259) J 52.03- 98.4 (885/899) 97.46-99.23
8hb 50.5 (150/297) J 44.78- j99.1 (966/975) 98.35-99.67

Clinical Performance at 0.02 ngz/nL (99"s percentile upper reference limit)

Based on timeleint:lection timepoint:

Interval Sensativgt Specifc
________% _ 95% CI %____ 95% CI

Baseline 92.1 (233/253) 884IS- 84.3 (1412/1675) 82.56-86.0 _______________

> 1-3 h 98.4 (122/124) 96- 85.5 (867/1014) 83.2-3-87.67 [Fonnaned: Not Highlight
a3-6 h 98.1 (154/157) 95-9- 81.0 (762/941) 79- fsate o-lhlh

JL 93.0 (40/43) 84,4 76.4 (188/246) 741 U onate.Nt Highlight

Interval Positive Predictive Value Negative Predictive Value
________% _ 95%CI %_____ 95% CI

Baseline -47. 0 (233/496 42.6- 986 (14121132) 97.98,0-
-3 45.4 (1I222;9) 39.34- 99.8 (867/869) 99.25-100 FmtdNtihih

a -6 46.2 (154/333) 40.89 99.6 (762/765) 98.99.2- Fontt Not Higftlrgt

- 40.8 (40/98) 31.04k 98.4 (188/191) 95.5&.4!- Aftattad: NotHighlight

Based on hours since symptom onset:
Interval Sensitiv!j5 Specific i

________% _ 95% CI %_____ 95% CI
<b 96.4 (159/165) 92.3- 83.2 (826/993) j80.79-85.5

Sb 96.9 (154/159) 92.844- 81.7 (909/1113) J79.34-83.9
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Interval Positive Predictive Value Negative Predictive Value
% 95%CI % 95%CI

<b 48.8 (1591326) 43.2-3- - 99.3 (026/832) 98.47-99.79
: 8SI 43.0 (154/358) 37.89- 99.5 (909/914) 98.79-

Clinical Performance at 0.04 ng/mL (lowest measured concentration with a
%/CV (within-lab) of-< 10%)

Based on sample collection timepoint: _______________

Interval Sensitiv Specificity
___ _ %___ 95% CI % 95% CI

Baseline 771(9523 74-9- 939(572/1675) 92_____ ________________

JI.1L 89.5 (111/124) 94.4- 93.5 (948/1014) 9240- - [Fvnnattd: Not IigNight
.23-6 h 87.3 (137/157) 92-0- 93.0 (875/941) 9--A Ewatted Not giht.:6iL 90.7 (39/43) &2-0- 93.1 (229/246) 99-9- Fon~Nt Hilight

Interval Positive Predictive Value Negative Predictive Value
___ _ %___ 95% CI % 95% CI

Baseline 65.4 (195/298) 59.760-.0- 96.4 (1572/1630) 95M47.3 _______________

jJhL6 2 .7 (111/1 7 7) 55.16- 98.6 (948/961) 97.79-99.34 IFovinattsd Not Highlight
36h 67.5 (137/203) 60.-6-- 97.8 (875/895) 96.68-98.6; Foute otihlh

:6iL - 69.6 (39/56) 55.97-- 98.3 (229/233) -95.76, 1N0 FoudNt Hilih

Based on hours since symptom onset: _______________

Interval % Sensitivj95 C Specifi ,9CI~

<Sbh 85.5 (141/165) 80,479. 1- 93.6 (929/993) 91.8-
!8 h 88.1 (140/159) 82.03-.0- 92.7 (1032/1113) 91.02-94.2

Interval Positive Predictive Value Negative Predictive Value

<8h_ 68.8__% _I 95%CI % 195% CI

<b 6.8 (14 1/?25) 62.04-75.1 97.5 (929/953) 196.35-98.44
8 h 63. (140/221) 36.65-7,0- 98.2 (1032/1051) 97.24-

b. Clinical specificity:
See clinical specificity information above in 3a,

c. Other clinical supportive data (when a and b. are not applicable):
Not applicable f roianse: Font: Not Italic

I Foanattd: Indent: First line: O, Space
4. Clinical cut-off: lifm opt

This assay has 2 claimed clinical cut --offs -. -One cutoff (0.03) was determined in FomBUSe: Font: Not Bold

feasibility study by ROC analysis. The second cut-off (0.02) is the 99d, percentile
upper reference limit. The sponsor also provided clinical performance

17

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



information in the package insert at 0.04 ng/mL which is the lowest concentration
with a %CV (within-lab) e4<1l0%.

5. Expected values/Reference ranee:
The sponsor conducted a multicenter prospective study to establish the 99,h
percentile upper reference limit in a population of apparently healthy adults with
no known diseases of the cardiovascular system or other serious acute or chronic
diseases or infections. Lithium heparin plasma samples were evaluated. 527
subjects were enrolled at seven geographically diverse locations. Both male and
female subjects were included in the reference range study to determine the 99"
percentile upper reference limit.

Tfhe 99" percentile upper reference limit was demonstrated to be 0.02 ng/mL
(95% Cl: 0.01 to 0.05).

N. Instrument Name:
Access 2 Immunoassay System

0. Systems Descriptions:
1. Modes of Operation:

Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer,
webserver, or mobile device?
Yes X or No -- Fomittgt: Font: 12 Pt

Does the applicant's device transmit data to a computer, webserver, or mobile
device using wireless transmission?
Yes -orNo X --- Fomutted: Font: 12 pt

2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes
for this line of product types:. f. Fonmmtted: Font: 12 pt

Yes X or No __

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Samplinp and Handling:
Instructions on sample handling greis provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access Accu~rnl+3
Reagent Azzes .\ceuTnl assay, calibration is required every 56 days.

Is

1_"

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control
material be tested a minimum of once a day. The sponsor also states that quality
control testing should be performed in accordance with laboratory accreditation
requirements, applicable laws and good laboratory practices.

-- Fssmttte:Font:12 pt

P. Other Supportive Instrument Performance Characteristics Data Not Covered In
The "Performance Characteristics" Section above:

Ambient temperature method comparison studies: The sponsor provided data from 4
studies to demonstrate the impact of ambient temperature differences on the test
result. Three of these -4-studies focused on Isw-doe+e-*b)-troponin concentrations
around the cut-offs -(0.02 to -0.4 ng/mL for study I :0.02 to 0.6 na/mL for studies 2
and 3). Study 4 evaluated the -anid-Istudy evalusingj-!he-full reportable range (FRI
of the device (FROW03 to 94 nulmL) and regzression analysis of low dose (LD) samples
with troponin concentrations around the cut-off (0.03 to 0.4 ngmL) was also
performed. in total. oft!he nsa;) ta dzrnOnratz1 the iffpaG1 of aMbieont Mpzmtlrz Cont W[PVC1S]: Cbeck pre-vunfcsd ii
di0fterez o)n the tIo r-ous- F oRA~ hundrod fifty one75l-f#-I- lithium heparin low dose orfunl rawe cheek ,diiioo cmwcse

___ csuffics =c theme low dms or flil rno.
plasma samples were tested in-total-at different temperature conditions (ranging from : Font: 12 pt
18 to 280C) on multiple instruments using multiple reagent lots. Sampleser
divided into aliquots, and tested at different temperature conditionss. The sponsor

anayee th sme ampes URU~dF dfleLA lepe~lff 6R~ltiotperformed
using-Passing-Bablok rc~essonanalysqis of singlicate test results.i. The results of
the 19 different comparisons provided by the sponsor from the 4 different studies are
summarized below:

Study Low High n Slope (95% CI) Intercept (95% Cl) r' r ormatted: centered
temlp temp Forniatted Table

1 180C 260C 57 1.04(1.00, 1.08) 0.01 (0.00, 0.01) 0.97
I SOC 220C 59 1.00 (0.97, 1.02) 0.00 (0.00, 0.00) 0.99
220C 260C 57 1.05 (1.02, 1.08) 0.00 (0.00, 0.01) 0.98
200C 280C 61 0.97(0.92, 1.03) 0.00 (0.00, 0.01) 0.96
200C 240C 61 0.98 (0.95. 1.01) 0.00 (0.00, 0.00) 0.99

___24
0C 280C 61 1.00(0.95,1.04) 0.00(0.00,0.01) 0.98

2-bD4 1S80 260C 76 0.93 (0.90,0.97) 0.00(0.00,0.01) 0.97
1STC 220C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99
220C 260C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99
200C 280C 78 0.95 (0.90, 0.98) 0.01 (0.00. 0.01) 0.99
200C 240C 78 0.99 (0.96, 1.01) 0.00 (0.00, 0.01) 0.99
240C 280C 78 0.96 (0.93, 0.99) 0.00 (0.00, 0.00) 0.99

3-LD 180C 280C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99
4 LD 18SoC 280C 42 1.00 (0.96, 1.05) 00 (0.00, 0.00) 0.99

1ST 20C 4 0.98(0.9,1.02 0.0 (0.00, 0.01) 09
___23;C 250C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.9

4 FR 1 0C 280C 102 0.98 (0.97, 0.99) 0.00 (0.00, 0.00) 1.0080C 230C 102 1.02 (1.00, 1.03) 0.00 (-0.01, 0.00) 1.00
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123 0C I280C 1102 10.96 (0.95, 0.98) 10.01 (0.00, 0.01) 10.99

Q. Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 21 CFR Pant 809.10.

R. Conclusion:
The submitted information in this prernarcet notification is complete and supports a
substantial equivalence decision.

20
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S. Other Supportive Device and Instrument Information:

Additional Linearity dataotudy: The sponsor also evaluated the linearity of the lower
end of the measuring range (using lithium heparin samples) by performing a study
with samples from 0.006 to 1.5 ng/mL (0.006, 0.15, 0.30, 0.60, 0.90, 1,17, 1.50
nglmL) at different temperatures. For 18 and 230C, the polynomial fit was not
significant. For gie-280C, the polynomial fit was significant but the maximum
deviation from nonlinearity, was 1%.

Clinical mnatrix comparison: The sponsor created Receiver Operating Characteristic (Fomttd: indent: Left: 0.25"
curves (ROC) for each matrix using result from all 123 subiects with matched serum
and heparin plasma samples front the pivotal trial cohort. The areas tinder the ROC
curve (AUC) are 0.845 and 0.847 for plasma and serumt respectively. The sponsor comment E]6:iJ.uggastwcputduht.-
concluded that ibis analysis demonstrated equivalent clinical performance between pbi Un
the matrices. Famattd: Font: 12 pt

Fotneatad: Indent: Left: 0r
Sponsor's postmarket monitoring plan and proposed corrective action plan: 'I his Fomatted Default
5 10(W is the result of a warning letter and 2 maiorrjecalls (please refer to the copies Fomn'*w&ed Font: (Default) Times New Roman
of the warning letter dated June 10, 20 10O RES 54729,REiS 58719, Beckman's reply Frmate ant(Dfu)TiNew Ran
to tlie warning letter dated July 14. 20 10 and a copv of the urgent product correction Fomttd Font: (Default)Timem New
action for the Access Accuin I update dated June 18. 20 10. All of these are [RomnFont br: AM
enclosed). The device includes a fix validated with one set of conflicting data (see Fomttd Font: (Default)lTimm New
review memo documentation below). To ensure patient safety, the sponsor will [Roman, Font Wasr: AMt
implement the following plan at commercialization (please refer to a copy of the [vonnans: Font: (Default) Tines New
sponsors' "Responses to FDA's June 10, 2013 Request for Additional Information IRomha% Font ClW: Amt
(Fourth AlI Letter)" which is enclosed, for the sponsor's complete plan). Formatted: Font (Default) Times New

Roman, Font color: Auto

The sponsor has established an AccuTnl+3 Early Response Team WWRI), to mionitor Frmtte: Font: (Default) Tines New Roman
the Performance of the device for the first 12 months after commercialization. Ibhis is IFormattd: Font: (Default) Tim New Roman
a multi-functional team of troponin subiect matter experts, including representaitives fo ated Font: (Default) Times New
from development. manufacturing, Quality, customer and technical support, complaint Romn, Font won AMt
handling, product management, reculatory, and Program management. It is the FnadFot(Defaut) Times New Roman
responsibility of this team to review customner complaints, and rapidly address any Fmatd Font: (Default) nimes New
issue related to the device, including product performance. Rmn 2pNtB

Fwmafled: Font: (Default) Times New
Roman, 12 pt, Not Bold

Fonnatted: font: (Default) Tom New
If US annual discrete events on the Access2 instrument - I to 4 (Low incidence rate) Roman, 1l Pt
1. Investigate root cause (c.. sample handling, contamination, drug interference. Fon. atd: Font: 12 pt

heterophile. etc.) Formate: Font 12 pt
2. Update risk assessment based on event if appropriate Formatd: Font 12 pt
3 . Determine CAPA eligibility and potential corrective action(s) rconnate Indent: Left: 0.25', Hlanglng:
4. Continue post-launch surveillance Gair.Soacelbr: Opt

Fatmtted: Spame Aftr: Opt
If US annual discrete events on the Access2 instrument >5 (High incidence rate)
1. Conduct Post Launch Risk Assessment Formatted: So Ater OPt
2. Determine CAPA eligibility
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3. Determine Product Corrective Action eligibiliy
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

If US annual discrete events on the Access2 instrument >50 (Very high incidence
rate)
1. stop ship product Formattd: Space After: O Pt
2. Cease use notification to customers (with FDA agreement)

For this approach, a discrete event is defined as a Customer complaint resulting in Formated Space Before: O pt
confirmed thennally insensitive sample(s) yielding falsely increased or decreased
clinically relevant result(s) where the increase or decrease is proven to be caused by
inappropriate adiustment by the thermal alorithm (residual thermal bias).
Specifically, one discrete event would represent one malfunction, which may have
resulted in more than one erroneous Patient result. Although the malfunction may
result in more than one customer complaint, if it is tied to one malfunction event, then
it is counted as one discrete event.

T. Administrative Information: fnac indent: Hanging .r pc
I . App~licant contact in formation: =0or: p

a Name of applicant: Beckman Coulter Inc.
b. Mailing address: 1000 Lake Hazeltine Drive

Chaska, MN 55318
c. Phone Ii: (952)368-7858
d Fax #: (952)368-7610
e. E-mail address (optional): ksoetter@beckman.com Fortmatted: Font: (Default) imme New
f Contact: Kerrie S. Getter Roman, Font color Auto

[Formataed: Default, None, indent: Left: O0.,
2. Review documentation: Space Before: O pt, No bullets or numbering

26 As described above in Section S. "Sponsor's postmarket monitoring plan [Rmn Fon coX~lor uto t e
and proposed corrective action platf., this 5 10(k) is the result of a warning letter Fomttd Font: (Default)1TimmNesfl
and 2 maior recalls and includes a fix that the sponsor is implementing (a thermal Roman, 12 pt, Font color Auto
algorithm) to correct ther-mal sensitivity from ambient temperature fluctuations Frmntatted: Font: (Default) Tuner New
that could affect the accuracy of test results. This algorithm is validated with one Roma~n, Font color: Auto

set of conflictink data. Specifically, when FDA a~nalyzed the results from the fFormatted: Font: (Default) Thes New
..TIhermal Sensitivity - Impact on Low Dose Concordance/Agreement study" that Roman, 12 Kt Font color: Auto
the s ponsor prov ided i n s up port o f th e al gori th m, the esti mates of thec inte rcepts i n Formlatted: Font: (Default) Times New
these regressions was always 0, but, the slope in the comparison between Romni 12 pt, Font color: Auto

measurements taken at 20 and 280C was 1.46 (95% Cl of 1.36, 1.54) and for Formatted: Font: (Default) Tie New

measurements taken at IS and 260 C the slope was 1 .33 (95% CI I1.26, 1.40). I n Frmattd: Font: (Default) TimeS New Remain
FDA's June 20. 2012 request for additional information letter, the agency Fonmatted: Font: (Default) Tmme New,
expressed concern that the corrective algorithm may not resolve the thermial Roomar,, Font color: Auto
sensitivity from ambient temperature (please refer to the )une 20. 2012 review Fomiats: Font (Defaut)rlTimflewRoman
memo). In response, the sponsor hypothesized that the anomalous results from Formatted: Font: (Default) Timme New,

Roman, Font color: Auto
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the study were due to improper sample handliny, (that resulted in samples that
wyere not thermally sensitive and thereby improperly corrected by application of
the thermal algorithm), however, they did not identify a root cause for the
unacceptable performance of the device in the temperature concordance Study
provided in the submission (please refer to the sponsor's December 14. 2012 -lt

response). 'The sponsor provided additional thermal sensitivity apreement studies E fn

in support of the alporithm (please refer to Section P of the decision summary).
During, the February 4,.2013 meeting with the sponsor. FI)A requested an
approach to make sure that the corrective algorithm is safe and effective and if it
fails in the intended use setting. that the sponsor have at mechanism in place to
ensure patient safety (please refer to the meetinue minutes for the February 4. 2Q13
in-person meeting with die sponsor). On June 13, 2013. the sponsor provided
their proactive approach (please refer to Section S, "Sponsor's postmarket
monitoring plan and proposed corrective action plan"). . Fean.tied: Font: (Default) riMe New

lilurmnn, Font color: ADt
3. Substantial Equivalence Discussion: Fonntbd: Font; (Default) TesNew

Yes No DoaiN udjle.Fn oor: Ao

1. SamelIndication Statement? X X If YES =Go To3 Mad ____________

2. Do Differences Alter The Effect Or Raise X If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise X If NO = Go To 8
Enough? If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? If NO = Stop NSE

8. Performance Data Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: SECCSI

Note: See
http://eroonm.fda.gzov/eRoomRep/Files/CDRH3/CDRHPremrketNotification5 10k FReid Code Changed
Program/0 4 148/FLOWCHART%2ODECISION%/2OTREE%/20.DOC for
Flowchart to assist in decision-making process. Please complete the following
table and answer the corresponding questions. "Yes" responses to questions 2, 4,
6, and 9, and every "no" response requires an explanation.

I.Fommated: Nurnbered + Level: I +
La. &panhow the new indication differs from the predicate device's Nurw rn Style: a, b, r, ... +Start at:1I+___a-ExpainAjignument: Left + Aligned at: 0.5* + Indent at:

indication: 0.75'
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The predicate device includes a claim for risk stratification. the indications for- Formted: None, Indent: Left: 0.75', Space1
use for this device does not include this claim. Before: O pt, Widowi/orplan control, Don't

adjust space betWee Latin and Asian text
Don't adjust spac betwreen Asian texft and

h. 1* -Explain why there is or is not a new effect or safety' or effectiveness issue:- numbeus, Tab stops: Not at 0.75"
By excluding the inidication for risk stratification, there is no new Safety or ' Formattd: Font: Not Italic
effectiveness issue since other clinical information can be used to assess Fonnttd: Numbered.+ Level: I +
Datient risk. Numbering StWe: a, b, c... + Start at: 1+

Algnment: Left + Aligned at: 0.5' + Indent at:
0.75"

c. Describe the new technological characteristics: Fomnatted: Font: Not Bold

Fornmatted: flone, Indent: Left: 0.75", Space
d Explain how new characteristics could or could not affect safety or Beore O pt. Widow/Orphan control, Don't

effectiveness: adjust space between Latin and Asian text,
Don't adjust space betwen Asian text and
number, Tab Stops: Not at 0.75"

e. Explain how descriptive characteristics are not precise enough: Form~atted: Font: Not Italic
Because the clinical use of this in vitro diagnostic device is based upon its
performance characteristics, descriptive characteristics alone are not sufficient
to support a claim of substantial equivalence to legal ly marketed/in vitro -. Formatted: Font: Italic
diagnostic devices.

f. Explain new types of safery or effectiveness question(s) raised or why the
question(s) are not new:

g. Explain why existing scientific methods can not be used

h. Explain what performance data is needed:
See section M of the SE review template.

I. Explain how the performance data demonstrates that the device is or is not
substantially equivalent: The submitted information in this premarkiet
notification is complete and supports a substantial equivalence decision. See
the decision summary template sections MPd S±P.-vE~Ermnce

±A1rnzt1rigliz' ilbcvfor more information.

U. Reviewer Name and Signature:

Paula Caposino, Ph.D.
CDRt/01R3.LD/DCTD
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Indications for Use Form

510(k) Number (if known): ki121214

Device Name: Access AccuTnl+3 Reagent and Access AccuTnl.3 Calibrators
for use on the Access 2 Immunoassay Systems

Indications for Use:

The Access AccuTnl+3 Reagent is a paramagnetic particle, chemiluminescent
immunoassay for the quantitative determination of cardiac troponin I (cTnI) levels
in human serum and plasma using the Access 2 Immunoassay System to aid in
the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3 Reagent for the quantitative determination of cardiac troponin I (cTnl)
levels in human serum and plasma using the Access 2 Immunoassay System to
aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

Prescription Use X ADO Over-The-Counter Use ___

(Part 21 CFR 801 Subpart D) AN/R (21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE IF NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health
(01 R)

Ruth A. Chesler -S

Division Sign-Off
Office of In Vitro Diagnostics and Radiological Health

51 0(k) k 121214
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To: The record of k121214
From: Arkendra De, Statistician, OSBIDBSIDDB
Date: June 13, 2013
FDA used the Excel spreadsheet data [of the sponsors Lao studies) from the sponsor (plasma
samples only) to calculate the mean and %CV within-lab for each of the 11 samples, combining
across temperature, instrument, run, and day. Below are FDA's results].

Samnple ID Mean Within-Lab Standard %CV
Deviation

1 0.011 0.0042 38.181818
-2 0.014 0.0051 36.428571
3 0.023 0.0059 25.652174
4 0.026 0.0054 20.769231
5 0.037 0.0032 8.648649
6 0.038 0.0034 8.947368
7 0.053 0.0036 6.792453
8 0.063 0.0052 8.253968
9 0.138 0.0081 5.869565
10 0.254 0.0144 5.669291
11 0.036 0.0036 10.000000

Using the above table, FDA constructed a precision profile analysis, following CLSI EP 17-A2.
The below graph depicts the statistical model using the precision profile approach.

Power Function Using FDA's Within-Lab %CV Results (Plasma Samples Only)

45

40

35

30

>25
at 2

15 y 1.3705e"

0
0 0.05 0.1 0.15 0.2 0.25 0.3

Concentration

Using the equation shown in the above chart, a concentration of 0.02 yields a %CV of 20.3%,
very close to the sponsors goal of 20% CV.
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Caposino. Paula

:ram: Oetter, Kerrie S <ksoetter@beckman.com>
.ant: Friday, June 14, 2013 3:59 PM
To: Caposino, Paula
Cc: Cundy, Scant T
Subject: RE: Clinical Performance Summary table
Attachments: Clinical Performance Data for Exact 95.pdf

Importance: High

Dear Paula,

Attached is the Clinical Performance Data you requested. Please let me know if you have any questions.

Thanks,

Kerrie

From: Capasino, Paula [mailta:Paula.Capasinocfda.hhs.covl
Sent: Friday, June 14, 2013 1:31 PM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: Clinical Performance Summary table

OK. Let me know as soon as possible when you will have those ready.
Thanks.
Paula

From: Oetter, Kerrie S [mailto:ksoetter(&beckman.coml
Sent: Friday, June 14, 2013 2:29 PM
To: Caposino, Paula
Cc: Cu ndy, Scott T
Subject: RE: Clinical Performance Summary table

Dear Paula,

The originator that generated the tables is not here today, so we are in the process of locating the original tiles. We
believe we can response within two hours.

Thanks,
Kerrie

From: Caposino, Paula [mailto:Paula.Caposino~fda.hhs.aovl
Sent: Friday, June 14, 2013 11:58 AM
To: Qetter, Kerrie S
Cc: Cundy, Scott T
Subject: FW: Clinical Performance Summary table
Importance: High

Dear Kerrie,
I realized I sent this to you to your personal email.
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Please see my request below and please note that we are not asking for any changes to IFU, we just need to have the
data on file.
Thanks,
'aula

Do you have an idea when I may be able to get this information?
Paula

From: Caposino, Paula
Sent: Friday, June 14, 2013 11:50 AM
To: Kerrie Oetter (koetteracllive.com)
Cc: Cundy, Scott T (STCundv~cbeckman.com)
Subject: Clinical Performance Summary table
Importance: High

Dear Scott and Kerrie,

One last hiccup. This is the clinical performance data that I have and it seems to have Wald 95%CI and not the Exact 95%
Cl that are in the label.
Can you please get me all of the data with the Exact 95% Cis? Can you please make sure that the Cl are not rounded up
(i.e., 98.5 and not 99%).

Can you please get this to me ASAP

Thanks,

Paula

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Clinical Performance Data for Exact 95% CI

PPV and NPV for Serial lime Intervals after System Onset

AccuTn1 or Positive Predictive Value (Patients Negative Predictive Value (Patients

cutoff Afe above cutoff diagnosed as MI) below cutoff diagnosed as Non-MI)

(ng/mL) Symptom
Ost - =T n/N 95% CI % IN 95% CI

< 8 hours 49 159/326 43.2 -54.3 99 826/832 98.4 -99.7
0.02

:8 hours 43 154/358 37.8-48.31 100 909/914 98.7-99.81

<S8hours 58 151/259 52.0-64.4 98 885/899 97.4-99.2
0.03

:8 hours 51 150/297 44.7-56.3 99 966/975 98.3-99.6

< 8 hours 69 141/205 62.0-75.1 98 929/953 96.3-98.4
0.04

!8 hours 63 140/221 56.6- 69.7 98 1032/1051 97.2-98.9

PPV and NPV for Serial Time Intervals after Admission to the Emergency Room

AccuTrd He Positive Predictive Value (Patients Negative Predictive Value (Patients

cutoff Atr above cutoff diagnosed as Ml) below cutoff diagnosed as Non-MI)
Admission

(ng/WL) _ _ _ _ _ _ _ _ _ _ _

to ED n/N 95% Cl % PN 95% CI

Baseline 47 233/496 42.5-51.5 99 1412/1432 97.9 -99.1

1I to 3 45 122/269 39.3-51'5' 100 867/869 99.2-100.0
0.02

:3 to 6 46 154/333 40.8-51.8 100 762/765 98.9-99.9

a 6 to 9 41 40/98 31.0- 51.21 98 188/191 95.5 -99.7

Baseline 55 221/401 50.1-60.1 98 1495/1527 97.1 -98.6

1 to 3 53 119/226 45.9- 59.3 100 907/912 98.7-99.8
0.03

3bto6 54 149/274 48.3-60.4 99 816/824 98.1 -99.6

2!6 to 9 55 39/71 42.7-66.8 98 214/218 95.4-99.5

Baseline 65 195/298 59.7- 70.8 96 1572/1630 95.4 -97.3

2t1 to 3 63 111/177 55.1 -69.9 99 948/961 97.7-99.3
0.04

3 to 6 68 137/203 60.6 -73.9 98 875/895 96.6 -98.6

6 to 9 70 39/56 155.9 -81.21 98 229/233 95.7 - 99.5

*51.5- actual value is .5148 will round to 51% in IFU

,on
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Diagnostic Sensitivity & Specificity for Serial lime after System Onset

TnI cutoff
fr Hors Sensitivty Specificity

Diagnosis After
f Is~ Symptom (MI patients correclydiagnosed) (Non-MI patients correctly

oMI() Onset diagnosed)_ ____ _____ ____

(rig/mL) 01/ N 950% C1 % r./N 95% C1

<S8howrs 96 159/165 92.3-98.7 83 826/993 80.7 - 85.5*
0.02

:8 hours 97 154/159 92.8-99.0 82 909/1113 79.3 -83.9

< 8 hours 92 151/165 86.2-95.3 89 885/993 87.0-91.0
0.03

a 8 hours 94 150/159 89.5 -97.4 87 966/1113 84.7-88.7

79.1 -
<S8howrs 86 141/1 65 94 929/993 91.8-95.0

0.04 90.5-

2t8 hours 88 140/159 82.0 -92.7 93 1032/1113 91.0 - 94.2

*85.5 - actual value is .8546 will round to 85% in IFU

**05- actual value is .9045 will round to 90% in IFU

Diagnostic Sensitivity &t Specificity for Serial lime after Admission to Emergency Department

Hors
Tn uof After Sensitivity Specificity
for

Admission
Diagnosis (Non-MI patients correctly
of MI (a) to ED (MI patients correctly diagnosed) dansd

(n/r!) /N 95%1j CI %/ 95% CI

Baseline 92 233/253 88.1-95.1 84 1412/1675 82.5-86.0

:1 to 3 98 122/124 94.3-99.8 86 867/1014 83.2-87.6
0.02

:3 to 6 98 154/157 94.5-99.6 81 762/941 78.3-83.4

2:6 to 9 93 40/43 80.9-98.5 76 188/24 6 70.6-81.6

Baseline 87 221/253 82.6-91.2 89 1495/1675 87.7-90.7

a I to 3 96 119/124 90.8-98.7 89 907/1014 87.4-91.3
0.03

k 3 to 6 95 149/157 90.2-97.8 87 816/941 84.4-88.8

?.6 to 9 91 139/43 77.9-97.4 87 214/246 182.1 -90.9

Baseline 77 195/253 71.4-82.1 94 1572/1675 192.6-95.0

:1 to 3 90 111/124 82.7-94.3 94 9814 9.8- 94.9
0.04

2!3 to 6 87 137/157 81.0-92.0 93 875/941 91.2-94.5

6 to 9 91 39/43 77.9-97.41 93 229/246 189.2-95.9
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Caposino, Paula

rom: Chesler, Ruth A
ent: Friday, June 14, 2013 11:06 AM

To: Caposino, Paula
Subject: FW: k121214 Decision Summary (2).doc
Attachments: k121214 Decision Summary (2).doc

Paula - I just had some small edits -

Ruth

From: Caposino, Paula
Sent: Thursday, June 13, 2013 3:48 PM
To: Chesler, Ruth A
Cc: Lias, Courtney H
Subject: k121214 Decision Summary (2).doc

Here is the DS. I may still have to tweak some of the 9596C1 confidence intervals in the clinical performance since the
sponsor is making sure that they are all correct (these will be very minor tweaks). I have added all of the little details
that were missing and have added a discussion of the sponsor's postmarket monitoring plan in the non-public
section. Let me know if this is ok.
Thanks,
Paula

1 91I
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510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY AND INSTRUMENT COMBINATION TEMPLATE

A. 510(k) Number:
kl121214

B. Purpose for Submission:
New Device

C. Measurand:
Cardiac troponin I (cTnI)

D. Type of Test:
Quantitative paramagnetic-particle chemiluminescent immunoassay

E. Applicant:
Beckman Coulter, Inc.

F. Proprietary and Established Names:
,Access AccuTnit3 Reagent and Access AccuTnl+3 Calibrators for use on the Access -- oraFnt(DfutThes New Romn

2Immnunoassay S -ystem 
OM W:FM Dfu)TieNwR n

G. Regulatory Information:

1. Regulation section:
21 CER 862.1215 Creatine RPhosphokinase/creatine kinase or isoenzymes test
system
21 CFR 862.1150 Calibmator-seeesfdafy
21 CER 862.2160 Discrete photometric chemistry analyzer for clinical use

2. Classification:
Class 11 (21 CER 862.1215 and 21 CER 862.1150),
Class 1 (21 CFR 862.2160)

3. Product code:
MMI, Immunoassay method, troponin subunit
JIT, Calibrator, secondary
JJE, Analyzer, chemistry (photometric, discrete), for clinical use

4. Panel:
Clinical Chemistry (75)

H. Intended Use:
1. Intended use(s):

See Indication(s) for use
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2. lndication(s) for use:
The Access AccuTnl+3 assay-Reasieni is a paramagnetic particle,
chemiluminescent immunoassay for the quantitative determination of cardiac
troponin I (cTnl) levels in human serum and plasma using the Access 2
immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3-wssay Reagzent for the quantitative determination of cardiac troponin I
(cTnl) levels in human serum and plasma using the Access 2 Immunoassay
Systems to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

3. Special conditions for use statement(s):
For prescription use, forjn vitro diagnostic use, not to be used for nisk - Formated: Foit ll
stratificatioix [Co~mmet JPVC11: Should thsb t in S0

b iinotinfteraibn,7 It isin thc PthartDS
4. Special instrument requirements: - w =eoin diehhaelhg

KComment [RAC2]: To be 6tt fla Pwafs
For use on the Access 2 Immunoassay System , = ind ilt 

Device Description: Formatted: Tabntp: 25' Let

The Access AccuTnl+3 Reagent packs contain: Frmte:Tbsos .5.Lf

" Paramagnetic particles coated with mouse monoclonal anti-human cardiac
troponin I suspended in TRIS buffered saline, with surfactant, bovine serum
albumin (BSA) matrix, <0. 1% sodium azide, and 0. 1% ProClin 300

* 0. IN NaOH.
" TRIS buffered saline, surfactant, <0. 1% sodium azide and 0. 1% ProClin 300.
* Mouse monoclonal anti-human cTn! alkaline phosphatase conjugate diluted in

ACES buffered saline, with surfactant, BSA matrix, protein (bovine, goat,
mouse), <0.1% sodium azide, and 0.25% ProClin 300.

The Access AccuTnl+3 Calibrators_-set-contains multi-point calibrators for use with
the Access AccuTni+3 assayRezuzent. Individual vials contain zero or approximately
0.3, 1.2, 5.0, 25 and 100 ng/mL (ngIL) of recombinant cardiac troponin I complex,
respectively, in a buffered BSA matrix, with surfactant, <0.1I% sodium azide, and
0.1% ProClin 300. The calibrators are sold separately.

The Access 2 Immunoassay System is a microcomputer controlled, random-access
and continuous-access instrument. The instrument performs enzyme immunoassays
utilizing paramnagnetic particle solid phase and chemiluminescent detection. A
luminometer measures the amount of light generated by the reaction. The Access 2 is
designed to be used with numerous different immunoassays. The system software
was designed such that immunoassays can be added to the system without changing
the system software. A separate assay-specific protocol file, the APP, is loaded into

2

013
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the system. The APF contains all assay specific parameters used to process a
particular assay.

To correct thermal sensitivity from ambient temperature fluctuations that could affect
the accuracy of test results, the sponsor developed a software algorithm that
normalizes troponin results. This solution was implemented through a combination
of system and operating software changes.

J. Substantial Equivalence Information: Formatted: Indent: Left: 0", hanging: .0.25",
1 . Predicate device name(s): Tab stops: 0.25", Left

AD VIA Centaur*Tnl-Ultra Assay -Formiatted: Font: (Default) limes New Roman
AD VIA Centaur Tnl-Ultra Calibratork Famiattad: Font: (Default) lTIes New Roni
Access 2 Immunoassay System

2. Predicate k number(s):
k0t53020 for the ADVIA Centaur Tnl-Ultma Assay and ADVIA Centaur*Tnl-Ultra Foonutied! Font: (Default) Tues New, Roman
*Calibrators; k922823/A007 for the Access 2 Immunolassay, System jFonnated: Font (Default) Times New Roman]

3.Copaisn it pedcae:Formatted: Font: (Default i esflw Rma
3. Cmuarson ith rediate:Formnatted: Font: (Default) TIMes New Romn

________________Similarities

Access AccuTnl+3 Predicate Device_________

Item Reagent for use on the Access 2 Prdiat Device20 -- Fomttd Font: (Default) Tmnes New Roman
_____________Immunolassay System (0 00)- - Common[PC3: Doubtecwcwitspsa.

Afi-tn vitro diagnostic method for the Fornatted: Font: 12 pt

Intendd Use quantitative measurement of cardiac Ti amCo enIc]Tobsui tptf.I
in serum and plasmna.Ae-aid-Pthe Same* ~cw put this is thec diffaacc taLk andjust

Chemiluminescent sawdwich s 00 ave bnt risk ztaicaon

Assay Principle CeiuiectsadchSame giseciicallyeallcdoapsntly.
1________ immunoasa I_______ Commnd (PVCSR4]: Ruihk do you think this is

Te st System Automated mmunoassay instrument Sae..ttcoomsetba kttsltzoiitit
Primary Reagent Solid phase magnetic particles, anti Same (Formtted: Font: 12 Pt
Materials cTnl antibodies ________

Faniatted: Font: 12 pt

Differences
Access AccuTnl+3 Reagent for use - Formatted: Font: (Default) TimmesfN" Roman

Itmon the Access 2 Immunoassay Predicate Device Foratted: Indent: Left: 0'
Item eee5Aei n (k053020) ICommentt EPVC6]: Double check with s

Indications For Rwe;.For risk stratification l' ot1 i
Use-itse Not for risk stratification use us

Serum, heparinized
Sample Types Serum and heparinized plasma plasma and EDTA

_________ ________________plasma

Accessen 2Wmuosa System I'ATHFAST For-matted: Font: 12 pt
Instrment with thermal alitorithlncpaiit naye
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Differences
Access Accu rnl+3 Reagentfor use [Feo...wt : Font: (Default) Thme New Romunj

Item on the Access 2 Immunolassay Predicate Device Fmatted; Indent: Left: "
5YSeeesAeu '4 (k053020) c,,,tcvo.Duscctdwt pao

_________________ReogeM on*.Fot 2P

Polyclonal goat anti- Futatd ot 2p

Mous moncloal ati-hman cTnl antibody labeled
Mous moncloal ati-hman with acridinium ester,

Specific Reagent cTnl alkaline phosphatase 2 biotinylated mouse
Materials conjugate, magnetic particles monoclonal anti-cTnl

coated with mouse monoclonal antibodies, magnetic
anti-human cTnl particles conjugated

with streptavidin
Acute
Myocardial 0.03 ng/mL validated based on 0.9 nglmL per WHO-
Infarction (AMI) clinical trial outcome defined cutoff
Cut-Off 

9 pretlof04Upper Reference 991h percentile of 0.04 

LimitI - g/mLFonrutted: Font: 12 pt

_______________Simnilarities

ItemAccess AccuTnl+3 Predicate Device
Ite m~~In en e toir to s05 0 0

Intendd Use Intended to calibrate the Access calibndte theTo
Intendd Use AccuTnl+3 as.JayReagent Utaasy

(Formated: Font: 12 pt
Differences __________

Access AccuTnl+3 Predicate Device
Item Calibmatorss (k053020)

Calibrator Recombinant troponin complex in Bovine cTnI in goat
Materials buffered BSA serum
Calibrator Six Liquid: approximately 0, 0.3, Two lyophilized:
Number And 1.2, 5.0, 25 and 100 ng/rnL (with high and low (use
Type no master curve) with Master Curve) __________

SFomiutted: Font 12 pt

8414dalte Formatted: Sblkethrougt,

4em mmMeassa SysieCommurent [c7]: Insbimocrt? I preer w put the
____________ ________________________mmmm md assa rcogen, together in this

rOF110 qanlakt_ smiuetatedespm snc tht doesni need
I-cr~~~cnsc oni itntstiz a..i Ouniytvo othe pUezCoicic

OF qaliivedet~mia~e OfA~il-reeviat to this syste need to be included
Onalyte UOncR~trIcn:1I found in humio.f Fanattd: root: 12 pt,.tieh~g

leiett o uaist. dtriiciin fvaiu Fannaed Sxlkethu hrog

Qpet'ansg Mio~ *6F utz cc11~eFGRItrllcd, ranidom and Same .. Utd: Font: (Default) lmes New
contnuou occso ______________ Rornan._Sbfiketlhrvg

j~~~yyp~~~ sa~r in~naszS&me Frntstrlkethog
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5w~ties Fematted: Shiketirugh

Item A6-099 2 lMmArAur9oay- Systanyu Deie comment 10]: knsamnet? I pcfn w. Put the

DeteetiensCamilursin:iptit iomethe ba t cdo't oecd
Carcecul.~cltnat =iztr inltiatsiid: o". Daly m.rs b=i

Cafasel.pipewit.analkalfluiee. ivan to tda ssm ned tw be indudod.
eieGIEIR 6lsrci'ystcms aid Same Formiatted: Font: 12 pt, Sttlkethrough

_________________ .omputvr~pzriphFra .________ Fsatd: Stikethmrugh

Fornamed: Font: (Default) Times New
________________ 04fenes ___________________ Romarn, Sthikethwgh

HIrMici Dzes 2ifituias).sue Formnatted: Stdkettirogh
hem cciz 2 mmucazy Sytem **ILJ2~2~AO4.Fonntatted: Font: 12 P4. Strikethrough

Foisnatted: Stikthrugh
AUrsthm NOIPfttel Fomsnatted: Font: (Default) Thies New

_____________________Romaan, Stulketi rugh
ACCLe r APE, wihdditeif fth Fonuatfld: Sifkethmrugh
thennnal nlgarfithmf and 11U"

eozmrffimn (to imfpreVe 11.3iigcOf
A55ay-Pf410Q0 the pUNmagnztleio particle rcagznt); Fmb:Srktgg
Pile A4W4 added rel! SUppr~za Nhen (Formatted:F Stktmg

ir91zturrelnt iintefRal c

34-Ctid 1F0C1)sttc:rnt: (Deult) Times Ne

OperatingI 90c;i t o t mbi-II O,-t10

K. Standard/Guidance Document Referenced (if applicable):
*s Evaluation of Precision Performance of Quantitative Measurement Methods,

Approved Guideline (EPS-A2)
* Evaluation of the Linearity of Quantitative Measurement Procedures: A

Statistical Approach; Approved Guideline (EP6-A)

* Evaluation of Detection Capability for Clinical Laboratory Measurement
Procedures; Approved Guideline (EPI7-A2)

*s Evaluation of Stability of/n Vitro Diagnostic Reagents; Approved Guideline Fornatted: Font: Italic
(EP25-A)

*Defining, Establishing, and Verifying Reference Intervals in the Clinical
Laboratory; Approved Guideline (C28-A3c)
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L Test Principle:
The Access AccuTnl+3 assa'-_ReaIent is a two-site immunoenzymatic ("sandwich")
assay. Monoclonal anti-cTnl antibody conjugated to alkaline phosphatase is added to
a reaction vessel along with a swfactant-containing buffer and sample. After a short
incubation, paramagnetic particles coated with monoclonal anti-cTnl antibody are
added. The human eTni binds to the anti-cTnI antibody on the solid phase, while the
anti-cTnI antibody - alkaline phosphatase conjugate reacts with different antigenic
sites on the cTnl molecules. After incubation in a reaction vessel, materials bound to
the solid phase are held in a magnetic field while unbound materials are washed
away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel
and light generated by the reaction is measured. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the
sample is determined from a stored, multi-point calibration curve.

M. Performance Characteristics (if/when applicable):
1. Analytical performance:

a Precision/Reproducibility:
The sponsor evaluated precision in several studies based on CLSI EP5-A2.

The first 3 studies were conducted at one of 3 ambient temperature conditions.
The studies performed at 18'C and 280C were performed internally Three
commercial controls, I recombinant cTnl-spiked lithium heparin plasma
sample, and I pooled lithium heparin plasma sample were assayed in
replicates of 2, 2 shifts per day, 2 runs per shift, for atotal of 21 shifts (42
runs) over 13 days. These studies were performed on I instrument and I
reagent pack lot.

The third study was performed externally under nenmal-existin2_laboratory
conditions (measured temperatures ranged from 20'C to 24*C). Six
commercial controls (ranging from 0.02 ng/mL to I5 ng/mL) were run in
duplicate, 2 runs per day for 20 days for a total of 40 runs. This study was
performed on one reagent lot and one instrument.

The fourth study was a confirmation study that was run across multiple
ambient temperatures ranging from I Soc to 280C. The sponsor used a low
spiked patient pool (Isp), 3 commercial controls (c), and one high patient pool
(hp). These samples were tested in duplicate in 2 runs per shift, 2 shifts per
day, over 14 days. One reagent lot and on one instrument was used in this
study.

The following data are representative of the results from the precision studies
and ire presented in the labeling:

6
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Mean Within-Run Between-Run Total Imprecision
______ (%CV) (%CV) (%CV)

00(1)5 5 7 Commentd Ie]: Sp? Or is the typo above?

0.91 (c) 2 5 5
1.96 (c) 2 5 5
13.97 (c) 2 5 5

56.36 (hp) 5 4 6

The sponsor also determined the precision of the device using 3 low-level
natural patient sample pools, 2 instrument, 2 reagent lots, multiple ambient
temperatures ranging from 1STC to 280C and multiple calibration cycles over
14 days. The samples were assayed in replicates of 2 pcr run. 2 runs Per Shifi
and 2 shifts per day. -Xi us c a.The results of the study are
summarized below:

Mean Total imprecision Total imprecision
(SD, ngmL) %CV)

0.04 0.003 8
0.43 I 0.022 I5I
1.01 0.043 4

Field precision studies: The sponsor performed a precision studies in-house
to simulate the use of the device by the end user. The first study was designed
to incorporate different sources of variability that may be found in the field
including: the simultaneous running of other assays; variability in test request
type (e.g., panel, reflex, stat, and individual testing); variability of ambient
temperatures; and variability of instrument age. The sponsor used quality
control material for the study anid-3 instruments and(hwm yreenlt:.
I lot of reagent. The sponsor cycled the temperature of the laboratory from 18
to 28 'C over the course of 6 hours over 3 days of testing. The samples were
assayed in a minimum of 44 replicates on each instrument across the 3 days of
testing. The results of this study are summarized below:

Instrument Sample Mean Within-instrument % CV
___________ng/mL

1 0.056 4.1
2 0.641 4.6
3 2.040 3.7
4 0.383 5.4

______5 8.248 5.4
2 1 0.055 8.7

2 0.63 4.

______4 0.389 6.1

7
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______5 8.348 3.8
3 1 0.053 5.0

2__ 0.594 4.6
3 1.874 3.2

4 0.366 4.9
________5 -7.802 4.5

Fxrternal Field precision study, The sponsor performed This study to evaluate - - Cmmit PVC: If you pfo Rut.I=put
the precision of the device at external sites. Commercially available quality wukwhE fld=ioaof& p.

control materials were run in duplicate (hem-many-,uins)-ver run with 3 lots of Fautd Font: 12 pt
reagents on 5 instruments at 5 external sites over 10 days (sample I fell below
the LoQ of the assay and is not listed). *three sites ran a total of 20 runs. I site
ran a total of 18 runs and 1 site ran a total of 40 runs. One instrument was
used at each site. The results of these studies are summarized below:

Reagent lot I
Sample Means (ng/mL) Within-lab %CVs

Iobserved at the 5 sites observed at the 5 sites
2 0.034 to 0.042 3.5 to 4
3 0.622 to 0.685 2.4 to 4.4
4 0.928 to 1.04 2 to 5.2
5 2.586 to 2.813 2.5 to 4.3
6 14.19 to 16.19 1.9 to7.4

Reagent lot 2 __________ __________

Sample Means (ng/mL) Within-lab %CVs
observed at the 5 sites observed at the 5 sites

2 0.032 to 0.040 4.6 to 11
3 0.602 to 0.642 2.4 to 5.0
4 0.883 to 1.055 2.8 to 6.5
5 2.492 to 2.68 2.8 to 5.4
6 13.48 to 15.19 1.8 to 6.9

Reagent lot 3 __________ __________

Sample Means (ng/mL) Within-lab %CVs
observed at the 5 sites observed at the 5 sites

2 0.030 to 0.036 4.3 to I5
3 0.0594 to 0.645 2.7 to 5.7
4 0.880 to 0.996 1.9 to 6.0
5 2.455 to 2.65 2.4 to 5.0
6 13.82 to 14.85 2.1 to 8.2

b. Linearity/assay reportable range:
Linearity was evaluated in accordance with the CLSI EP6-A guideline
utilizing 2 reagent lots and 2 instruments at 3 different temperature conditions

8
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(from 18 to 28 *QZ using lithium heparin plasma samples spiked with native
cardiac troponin I analyte. The sponsor evaluated linearity using 9 pools of
varying analyte concentration that spanned the reportable range of the assay.
A total of 8 replicates of each hig~h and each low sample were analyzed and 4
replicates of each intermediate mixture of high and ow N-eplieme-aIw-eaeh
level-were analyzed with each reagent lot and instrument at each temperature
(for a total of 12 independent analyses). The polynomial fit was significant
for all analyses but the maximum deviation from nonlinearity was 14%. The
sponsor claims acceptable linearity from 0.003 to 106.04 ng/mL.

High Dose Hook Effect: The sponsor demonstrated that there was no high
dose hook effect from the concentration of the S5 calibrator (tlO ng/mL) to
2,529 ng/mL.

The sponsor claims that the reportable range of the device is 0.02 nglmL to
the S5 calibrator (approximately 100 ng/mL).

c. Traceability, Stability, Expected values (controls calibrators, or methods):
The Access AccuTnl+3 Calibrators are standardized to an internal standard.
They are identical to the previously cleared (k0 10429) Access AccuTnl
Calibrators.

Calibrators are value assigned using primary reference curves and verified
using quality control material and patient samples that must meet
specifications. The value assignment process was reviewed and found to be
acceptable.

Calibrator stability: The calibrators are stable for,12 months when stored - Foimated: Not Highlight
unopened at -200C. Once opened, the calibrators are stable for 60 days when
stores at 2 to 80C. The calibrator stability protocols were reviewed and found
to be acceptable.

d Detection limit:
The limit of blank (LoB), limit of detection (LaD) and limit of quantitation
(LoQ) studies were performed following the recommendations in EP I 7-A2.
Testing was performed over 3 days using 2 reagent packs, 3 instruments, 3
calibration cycles with 3 different temperature conditions (from I8 to 28 'C).

To estimate the LoB, 4 blank samples were measured in replicates of 10 on
each day of testing on each instrument/reagent lot combination at the different
temperature conditions. The LoB was established to be 0.003 nglmL. The
sponsor claims that the LoB is <0.01 nglmL.

To estimate the LaD, 6 native lithium heparin plasma samples containing low
levels of troponin I analyte were measured in 2 runs of 10 replicates each
during each day of testing on each instrument/reagent lot combination at the

9
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different temperature conditions. The sponsor claims that 1bean LaD ofis
0.008 ng/mL.

To estimate the LoQ, I I native lithium heparin plasma samples containing
low levels of troponin I analyte were measured on each instrument/reagent lot
combination at the different temperature conditions. Three instruments and 2
reagent lots were used in this study.

The sponsor claims an LoQ of 0.02 nglmL with a performance goal of < 20%
CV (within-lab). The lowest concentration with a % CV (within-lab) equal to
10% was estimated to be 0.04 ng/mL.

The sponsor provided data demonstrating that the LoQ of the device using
serum samples at 3 different temperature conditions (from 18 to 28 0C) is
identical to the LoQ of the device using lithium heparin plasma samples.

The sponsor claims that the reportable range of the device is 0.02 ngfmL to
the S5 calibrator (approximately 100 ng/mL).

e. Analytical specificity:
Two levels of potential interfering substances were added to lithium heparin
plasma pools containing either 0.05 or 0.5 ng/mL troponin at 3 different
temperature conditions (from 18 to 28 *C). For the controls, the
corresponding solvent was added to the lithium heparin plasma pools
containing either 0.05 or 0.5 ngtmL troponin. Control troponin samples
(control sample) and samples spiked with the potential interferents (test
sample) were tested in replicates of 5 (for the 0.5 ng/mL) or X-I 0 for the 0.05
ng/mL) and compared. The sponsor used I reagent lot and 6 instruments for
this study. The sponsor concluded that the following substances at the listed
concentrations did not interfere with the performance of the device (defined as
less than 10% difference between the control sample result and the test sample
result).

Substance Added Concentration Difference
observed

Acetaminophen _ 3 and 20 mg/dL <10%
Acetylsalicylic Acid 50 and 65 mg/dL <10%
Allopurinol 2 and 40 mgldL <10%
Ambroxol 8.6 and 40 mgldL <10%
Ampicillin 1.8 and 5 mgtdL <10%
Ascorbic Acid 4 and 6 mgldL <10%
Atenolol 0.2 and I mg/dL <10%
Bilirubin conjugated 5 and 40 mgtdL <10%
Bilirubin unconjugated 4 and 40 mgldL <10%
Biotin 10 and 290 ng/mL <10%
Caffeine 2 and 10 mg/dL <10%

10
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Captopril 0.5 and 5 mgldL <10%
Cinnarizine 4.8 and 40 mg/dL <10%
Cocaine l and 2 mg/dL <10%
Diclofenac 2 and 5 mg/dL <10%
Digoxin 2 and 200 nglmL <10%
Dopaimine *30 and 65 mgldL <10% at 30 mgldL,

13.8% at 65 mg/dL
Erythromycin 2 and 20 mg/dL <10%
Fibrinogen 100 and 1000 mg/dL <10%
Furosemide 3 and 40 rng/dL <10%
Hemoglobin 200 and 500 mg/dL <10%
Human Serum Albumin 5000 and 6000 mgldL <10%
Ibuprofen 40 and 50 mg/dL <10%
Low MW Heparin 8 U/mL and 28.8 U/mL <10%
Methyldopa 0.75 and 2.5 mg/dL <10%
Nifedipinc 20 and 60 pg/dL <10%
Nitrofurantoin 0.2 and 6.4 mg/dL <10%
Nystatin 0.7 and 2.15 mg/dL <10%
Oxytetracycline 0.5 and 24 mg/dL <10%
Phenytoin S and 10 mg/dL <10%
Propranolol I and 500 pglrnL <10%
Quinidine 0.6 and 2 mg/dL <10%
Simvastatin 4 and 20 pg/mL <10%
Theophylline 2 and 25 mg/dL <10%
Triglycerides 1000 and 3000 mgldL <10%
Trimethoprim 1.8 and 7.5 mg/dL <10%
Verapamnil 0. 1 and 16 mg/dL <10%
Warfarin 3 and 30 pg/mL <10%
*For dopamine, the sponsor claims no interference up to 30 mgtdL

To evaluate cross reactivity, the substances shown in the following table were
added to lithium heparin plasma pools containing 2 levels of troponin (S 0.02
ng/mL and approximately 0.5 ng/mL-troponio). Control and test samples
were tested on 4-6 instruments an - -egn osa eprtr
conditions (from I8 to 28 'C) in replicates of YlO for the low troponin
samples (<0.02 nWmiL) and replicates of 5 for the hikh tronorlin samples (0.05
nit/mL). For each possible cross-reactant tested, the troponin I concentration
(ng/mL) obtained for the spiked sample was compared to the troponin I
concentration obtained with the control sample and applied to the following
formula: % cross reactivity = [(mean dose of spiked - mean dose of
control)/amount of cross reactant spiked] X 100. The sponsor concluded that
the following proteins at the concentration listed did not cross react (defined
as < I% cross reactivity) with the device.

Fwmurfted: tident: Left: (r

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Substance Concentration tested ng/mL
Actin 1000
Cardiac troponin C 1000
Recombinant human CK-MB 1000
Myoglobin 1000
Myosin 1000
Recombinant human cTnT 250
Skeletalg tr nin 1 1000
Trooysn 1000

HAMAII-eterophile antibodies: The sponsor provided results demonstrating
that their formulation reduces the effects of HlAMA interferents. They include
the following in the Limitations of the Procedure section of the Instructions
for Use:

"For assays employing antibodies, the possibility exists for interference by
heterophile antibodies in the patient sample. Patients who have been regularly
exposed to animals or have received immunotherapy or diagnostic procedures
utilizing immunoglobulins or immunoglobulin fragments may produce
antibodies, e.g. HAMA, that interfere with immunoassays. Additionally,
other heterophile antibodies such as human anti-goat antibodies may be
present in patient samples. Such interfering antibodies may cause erroneous
results. Carefully evaluate the results of patients suspected of having these
antibodies."

f Assay cut-off:

Refer to section 4 "Clinical cut-off.

2. Comparison studies:

a Method comparison:
Not applicable.

b. Matrix comparison:
The sponsor conducted a clinical matrix comparison study to compare
matched lithium heparin plasma samples and serum samples randomly
selected from among the entire pivotal trial cohort. Results of Passing-lBablok
regression analysis of singlicate results are provided below (the sponsor
excluded 26 samples with troponin levels below the LoQ from theseis
analyseis):

12
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Passinsz Bablok Reitression by Concentration RanI~cs
Range (nglmL) N Slope (95% Cl) Intercept (95% Correlation

__________Cl)

0.02 to 20 96 1 (0.98Sto 1.00) 10.00 (-OtoO0 R-r =1.00
0.02 to 5 93 1 0.9o1.0) 0.00 01 Or 0.99 CommenIIU[CIO]:Thisrowwi0jbecfiled in?
0.02 to 0.04 75 1 (1.00 to 1.00) 0.00 0 -toO r1 E0.99 Comnment [PVC11R1OJ: Yes

FMatted: Font: 12 pt
Clinical concordance analysis using 123 matched clinical samples from the Foiatted. Font: 12 ptl
pivotal trial cohort was performed between the 2 sample types at the 0.03F..trTasos:O4,Lf
ng/mL cut-off and is provided below: The sponsor demonstrated 96% FratdFo:12p
agreement between the lithium heparin plasma samples and serum samples. LFratdFn 2P

I Serum < 0.03 ISerum 0.03 ITotal
Plasma < 0.03 38 4
Plasma ? 0.03 2 80 82
Total 40 83 123

4ii: S:RSOr.e orootd Rz:;ive: Oporatinig Churaatiioi cur.z: (ROC) fOe zz
matrtx using result fromi all 123 subjcrn vith mnatched gnorum and heparin
plasma-samfples from the piV6tal tri8l cohen. Th' aFRea undPr the ROG OUR'e
(AUG) are 0.S45 and 0.R47 for plasma and serum- rzopectivzly.. Commtent (cli]:I1 sggsw Puj tii the

puhbic ectoa.

An additional study was performed 3 times, once at 3 different temperatures Cmni M.WC13l: Lctnkehowitfwewau
conditions (ranging from I8 to 280C) on 2 instruments using one: reagent lot. kpthisinh=Withe masPtttjcxtto6i

The study included 97 matched serum and lithium heparin plasmia samples Fonnufled: Font:12t
(not spiked or diluted) which were run at each temperature conditin Rsls Formiatted: Font:,2~
of Passing-Bablok regression analyses of singlicate measurements are
provided below:

Temp Range Slope R Interceptn

I (nglmL) (95% Cl) value (95% CI)
I80C 0.02-779 1.0 0-10 0.99 -0.01(_-0.01 -0.00) 97
230C 0.02 -71.7 1M.02 0C.199- 1. 06T' 4) 0.99 0.00 -0.01 - 0.00) 97
280C 0.02-66.76 1.04 (1.01 -1.06) 0.99 0.00 (-0.01 - 0.00) 97

3. Clinical studies:

a Clinical Sensiivity:. Comnt (PVCI4J: Scnsidfiliy md a *iictA clinical study was performed to evaluate the clinical perfornance of the 1m-.ifeidf~teb
device at the different cut-off's. A multicenter prospective study enrolled 1929 FOrlflfttd Font: 12 pt
patients from Emergency Departments presenting with chest pain or
equivalent ischemic symptoms suggestive of Acute Coronary Syndromes.
Final diagnoses were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of
Myocardial Infarction. Serial samples were collected from patients within 9
hours of presentation to the ER. The sample collection times were at baseline,
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I to 3 hours, 3 to 6 hours and 6 to 9 hours after presentation to the ER.
Investigators and adjudicators were blinded to the proposed device's results.
All results presented below were based on the adjudicated diagnoses. Testing
was performed using lithium heparin plasma samples. The results are
summarized below:

Clinical Performance at 0.03 na/mL (this cut-off was determined in a
feasibility study by ROC analysis)

Based on sample collection timepoint: ______________

Interval Sensitivj5y Specifici
________% _ 95% CI %_____ 95% CI

Baseline 87.4 (221/253) 83.3-91.4 89.3 (1495/1675) 87.8-90.7
-1-3 h -96.0 (119/124) 92.5-99.4 89.4 (907/1014) 87.6-91.3
-3-6 h 94.9 (149/157) 91.5-98.3 86.7 (816/941) 84.5-88.9

6-9 h 90.7 (39/43) 82.0-99.4 87.0 (214/246) 82.8-91.2

interval Positive Predictive Value Negative Predictive Value
________% _ 95% CI %_____ 95% CI

Baseline: 55.1 (221/401) 50.2-60.0 97.9 (1495/1527) 97.2 to 98.6
1-3 h -52.6 (119/226) 46.1-59.2 99.5 (907/912) 99.0-99.9
3-6 h -54.4 (149/274) 48.5-60.3 99.0 (816/824) _98.4-99.7
6-9 h -54.9 (39/71) 43.4-66.5 98.2 (214/218) 96.4-99.9

Based on hours since symptomi onset:.mue:Fot 
2p

Interval %Sensitivj 5%C% Specifi 9%ci l

<Sb 91.5 (151/165) 87.3-95.8 89.1 (885/993) j87.2-91.1
8 h 94.3 (150/159) 90.7-97.9 86.8 (966/1113) j84.8-88.8

Interval Positive Predictive Value Negative Predictive Value
____ ______ 95%CI Vo I 95% CI

<8hI 58.3 '1 5 1259) 52.3-64.3 98.4 (885/899) J97.6-99.3
? 8 h 50 .5 (150/297) 4.56.2 99.1 (966/975) j98.5-99.7

Clinical Performance at 0.02 ng/JmhI(99" percentile upper reference limit)

Based on sample collection timepoint: _______________

Interval Sensitv.!! Specifici
________% _ 95% CI %_____ 95% CI

Baseline 92.1 (233/253) .88.8-95.4 84.3 (1412/1675) 82.6-86.0
1-3 b 98.4 (122/124) 96.2-100 85.5 (867/1014) 83.3-87.7
3-6 b 98.1 (154/157) 95.9-100 81.0 (762/941) 78.5-83.5
6-9bh 93.0 (40/43) -85.4-100 76.4 (188/246) 71.1-81.7_
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Interval Positive Predictive Value Negative Predictive Value
________% _ 95% CI %____ 95% CI

Baseline 47.0 (233/496) 42.6 -51.4 98.6 (1412/1432) 98.0-99.2
1-3 h 45.4 (122/269) 39.4-51.3 99.8 (867/869) 99.5-100
3-6 hIt 46.2 (154/333) 40.9-51.6 99.6 (762/765) 99.2-100
6-9 h 40.8 (40/98) 31.1-50.5 98.4 (188/191) 96.7-100

Based on hours since symptom onset:
Interval Sensitivj Specifci

__________% _ 95% CI % 95%CI
<Rh 964 (59165 193.5-99.2 83.2 (826/993) j80.9-85.5

8h 99(154/159) 94.1-99.6 81.7 (909/1113) J79.4-83.9
Interval Positive Predictive Value I egative Predictive Value

_____% /____ _ 1 5C % 95% C1
<8h 48.8 (159/326) 43.3-54.2 j99.3 (826/832) 98.7-99.9
:8 b 43.0 (154/358) 1 37.9-A8.1 j99.5 (909/914) 99.5-99.9

Clinical Performance at 0.04 ng/mL (lowest measured concentration with a
%CV (within-lab) of <10%)

Based on sample collection timepoint: ______________

Interval Sensiti ity Specifici
___ _ %___ 95% CI % 95% C1

Baseline -77.1 (195/253) 71.9-82.3 93.9(1572/1675) 92.7-95.0
1-3 h 89.5 (111/124) 84.1-94.9 93.5 (948/1014) 92.0-95.0
3-6 h 87.3 (137/157) 82.0-92.5 93.0 (875/941) 91.4-94.6
6-9 It 90.7 (39/43) 82.0-99.4 93.1 (229/246 89.9-96.3

Interval Positive Predictive Value Negative Predic tive Value
________% _ 95% CI %_____ 95% CI

Baseline 65.4 (195/298) 60.0-70.8 96.4 (1572/1630) 95.5-97.3
1-3 h 62.7 (111/177) 55.6-69.8 98.6 (948/961) 97.9-99.4
3-6 h 67.5 (137/203) 61.0-73.9 97.8 (875/895) 96.8-98.7
6-9 It 69.6 (39/56) _57.6-81.7 98.3 (229/233) j96.6-100

Based on hours since symptom onset: ______________

Interval SensitijI Specifcity~
__%_ _____ 95% CI % 95% CI

<8hI 85.5 (1411165) 80.1-90.8 93.6 (929/993) J92.0-95.1
8 h 88.1 (140/159) 83.0-93.1 92.7 (1032/1113)J 91.2-94.2
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Interval Positive Predictive Value Negative Predictive Value
II % I95% CI % 95% Cl

<8h 68.8 (141/205) 62.4-75.1 97.5 (929/953) 96.5-98.5
2!8 h 63.3 (140/221) 57.0-69.7 98.2 (1032/1051) 97.4-99.0

b. Clinical specificity:
See clinical specificity information above in 3a.

c. Other clinical supportive data (when a and b. are not applicable):
FOMUattd: Foot: Not Bold

4. Clinical cut-off:,
This assay has 2 claimed clinical cut-offs. One cutoff (0.03) was determined in a
feasibility study by ROC analysis. The second cut-off (0.02) is the 99,b percentile
upper reference limit. The sponsor also provided clinical performance
information in the package insert at 0.04 ng/mL which is the lowest concentration
with a %CV (within-lab) of <10%.

5. Expected values/Reference rane:
The sponsor conducted a multicenter prospective study to establish the 99d"
percentile upper reference limit in a population of apparently healthy adults with
no known diseases of the cardiovascular system or other serious acute or chronic
diseases or infections. Lithium heparin plasma samples were evaluated. 527
subjects were enrolled at seven geographically diverse locations. Both male and
female subjects were included reference range study to determine the 99d,
percentile upper reference limit.

The 99't percentile upper reference limit was demonstrated to be 0.02 ng/mL
(95% Cl: 0.0 1 to 0.05).

N. Instrument Name:
Access 2 Immunoassay System

0. Systems Descriptions:
I . Modes of Operation:

Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer,
webserver, or mobile device?
Yes X or No ForMaed: Font: 12 Pt

Does the applicant's device transmit data to a computer, webserver, or mobile
device using wireless transmission?
Yes -orNo X Fornntted: Font; l2Pt
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2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes
forlthis line of product types:. Fotiatttd: Font: 12 Pt

Yes X or No __

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Samp~ling and Handling:
Instruction on sample handling is provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access AccuTni
Rea entassay, calibration is required every 56 days.

6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control
material be tested a minimum of once a day. The sponsor also states that quality
control testing should be performed in accordance with laboratory accreditation
requirements, applicable laws and good laboratory practices.

-Fcautd: Font: 12 pt

P. Other Supportive Instrument Performance Characteristics Data Not Covered In
The "Performance Characteristics" Section above:

Ambient temperature method comparison studies: The sponsor provided data from 4
studies to demonstrate the impact of ambient temperature differences on the test
result. Three of these 4- studies focused on low-doe(4))4troponin concentrations
around the cut-offs 4(0.02jto -O.'k ng/mL for study 1: 0.02 to 0.6 r1V/mL for studies 2
and 3). Study 4 evaluated the and I study evaluating the-full reportable range (FR)

ofth dvie F~O.3 o 4 id and regression analysis of low dose (LD) samples
with troponin concentrations around the cut-off (0.03 to 0.4 ng/mI)) was also
performed. Inttl ftuaz~t oosrt h m O f amfbient toMPemt1ure cwnmetIPc5: CkPMc.fiooitWS

dik -.. . ii olrsl.Sovorm hurndrzd fifty znzZ .i-4 lithium heparin I mmMrL hkMin mw
plasma samples were tested On 4etaI-at different temperature conditions (rIn from t d Font. 12 pt
18 to 280C) on multiple instruments using multiple reagent lots. Sampleswr
divided into aliquots, and tested at different temperature conditionss. The sponsor
analyzed the same samples run under different temperature conditions using Passing-
Bablok regression analysis of singlicate test results: The results of 19 different
comparisons provided by the sponsor from the 4 different studies are summarized
below:

Study Low temp High n Slope (95% CI) Intercept (95% CI)
I I ~temp II

1 180C 260C 57 1.04 (1.00, 1.08) 0.01 (0.00, 0.01) 0.97

180 C 220C 59 1 .0 (0.97, 1.022 0.00 (0.00, 0.00) 0.99
IN0  260C 57 1.0 1.02, .08) 0.00 (0.00, 0.01) 0.98
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200C 280C 61 0.97 (0.92, 1.03) 0.00 (0.00, 0.01) 0.96
200C 240C 61 0.98 (0.95, 1.01) 0.00 (0.00, 0.00) 0.99

___24
0C 280C 61 1.00 (0.95, 1.04) 0.00 (0.00, 0.01) 0.98

244) 180C 260C 76 0.93 (0.90, 0.97) 0.00 (0.00, 0.01) 0.97
180C 220C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99
220C 260C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99
200C 280C 78 0.95 (0.90, 0.98) 0.01 (0.00, 0.01) 0.99
200C 240C 78 0.99 (0.96, 1.01) 0.00 (0.00, 0.01) 0.99
240C 280C 78 0.96 (0.93, 0.99) 0.00 (0.00, 0.00) 0.99

340 180C 280C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99,
4 LO 180C 250C 42 1.00 (0.96, 1.05) 0.00 (0.00, 0.00) 0.99

180C 23TC 42 0.98 (0.94, 1.02) 0.00 (0.00, 0.01) 0.99
230C 280C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.99

4 FR 18C 280C 102 0.98 (0.97, 0.99) 0.00 (0.00, 0.00) 1.00
180C 230C 102 1.02 (1.00, 1.03) 0.00 (-001, 0.00) 1.00

___23
0C 280C 102 0.96 (0.95, 0.98) 0.01 (0.00, 0.01) 0.99

Q. Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 2l CFR Part 809.10.

R. Conclusion:
The submitted information in this premarket notification is complete and supports a
substantial equivalence decision.

19

j10

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



S. Other Supportive Device and Instrument Information:

Additional Linearity dataStudy: The sponsor also evaluated the linearity of the lower
end of the measuring range (using lithium heparin samples) by performing a study
with samples from 0.006 to 1.5 ng/mL (0.006, 0.15, 0.30, 0.60, 0.90, 1,17, 1.50
nglmL) at different temperatures. For 18 and 230C, the polynomial fit was not
significant. For the 280C, the polynomial fit was significant but the maximum
deviation from nonlinearity, was 1%.

Clinical matrix comparison: The sponsor created Receiver Operating Characteristic Fosmantd: Indent: Left: 025
curves (ROC) for each matrix usiinp result from all 123 subjects with matched serum
and heparin plasma samples from the pivotal trial cohort. The areas under the ROC
curve (AUC) are 0.845 and 0.847 for plasma and serum respectively. The sponsor eonimeit C16]:lIsugSM . pus this inaheo-
concluded that this analysis demonstrated equivalent clinical performance between Pbi etm

the matrices. Formatted: Font: 12 Pt
Fcrnnattedt: indent: Left: 0'

Sponsor's posimarker monitoring plan: This 5 10(k) is the result of a warning letter Foinuate: Font: (Default)rlTimm New
and 2 recalls (please refer to the copies of the warning letter dated June 10. 20 10. Ra, Foton Ato
REIS 54729 and RES 58719 included in the file of this submission) and includes a fix Forniatted: Default____

validated with one set of conflicting data (see review menio documentation below). Psnte:Font: (Default) Trimm New Roman]
'To ensure patient safety, the sponsor will implement the following plan at Fomte:Font: (Default) Times New Roman)
commercialization (Please refer to sponsor's response to FDA's June 10. 2Q13 Fomte:Font: (Default) ThmNew Roman

Request for Additional Infonnation letter for complete plantj = j,~ Fot; (Dault ie

'[he sponsor has establ ished an Accu'lnl+3 Early Response 'Teami (ER F). to mon itor Foruatd Font: (Default) limes New Rman~

a miulti-functional team oftroponin subject matter experts, including representatives Rosman, 12 pt, Not Sotd

from development, manufacturing, qualitv, customer and technical support, coimplaint (Formatted: Font: (Default) Times New Romnan)
handling, product management, regulatory, arid program nianageinent. It is the [Fontnatted: Font: (Default) T'Imes New
responsibility of this team to review customer coniplaints, and rapidly address any Romnan, 12 pt, Not Bold
issue related to the device, including product performance. Formatted: Font: (Default) Times New

Roman, 12 pt
tnIattd: Font: 12 pt

,if US annual discrete events on the Access2 instrument = 1 to 4 (Low incidence rate) fFoattd: Font: 12 pt
1. Investigate root cause (e.g., sample handling, contamination, drug interference, Formatted: Font: 12 pt

heterophile. etc.) fM omated: Font: 12 pt
2. Update risk assessment based on event if appropriate Fonn~: Indent: Left: 0.2S", Hanging;

3,. Detennine CAPA eligibility and potential corrective action(s) 0.19"
4. Continue post-launch surveillance

If US annual discrete events on the Access2 instrument > 5 (High incidence rate)
1. Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
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6. Extend ERT post-launch Surveillance

If US annual discrete events on the Access2 instrument > 50 (Very high incidence
rat2)
1. Stop ship product
2. Cease use notification to customers (with FDA agreement)

For this approach, a discrete event is defined as a customer complaint resulting in
confitnted thermally insensitive sample(s) yielding falsely increased or decreased
clinically relevant resultis) where the increase or decrease is proven to he caused by
inappropriate adjustment by the thermal algorillhm (residual thennal bias).
Specifically, one discrete event would represent one malfunction, which may have
resulted in more than one erroneous patient result. Although the malfunction may
result in more than one customer complainlt. if it is tied to one malf'unction event, then
it is counted as one discrete event.

Formattd: Indent: Hanging: 0.25'
T. Administrative Information:

I . Applicant contact information:
a Name of applicant: Beckman Coulter Inc.
b. Mailing address: 1000 Lake Hazeltine Drive

Chaska, MN 55318
c. Phone #: (952)368-7858
d Fax #: (952)368-7610
e. E-mail address (optional): ksoetter@beckman.com
f Contact: Kerrie S. Chter

2. Review documentation:
2- As described above in Section S, "postmnarket monitoring", this 5 10(k) is Formatd: Font: (Default) Tinem New

the result of a warning letter and 2 recalls and includes a Fix that the sponsor is stamen, Fort color: Auto
implementing (a thermal algorithm) to correct thermal sensitivity from ambient Formtted: Font: (Default) limes New
temperature fluctuations that could affect the accuracy of test results. TIhis Roman, 12 Pt, Font color: Auto
aleuorithm is validated with one set of conflictink data. Specifically, when FDA sonntlad.l Defaut None, Indent: Left: 0.5,I

Spac Before: 0OPt, No bulletsor nwnbering
analywed the results from the "Th ermnal Sensitivity Impact on Low Dose kmuinat'd Font: (Default) TIMMs New
Concordance/Agarement study" that the sponsor provided ini support of the soner Font color: Auto
algorithm, the estimates of the intercepts in these regressions was always 0. but, frmatted: Font: (Default) Ttrne New
the slope in the comparison between measurements taken at 20 and 280C was Romasn, 12 pt, Font color: Auto
1.46 (95% Cl of 1.36. 1.54) and for measurements taken at I8 and 260C the slope 'Formatmed: Font: (Default) Times New
was 1.33 (95% Cl 1.26, 1.40). In FDA's June 20. 2012 request for additional Roman, Fontcal: Auto
information letter. the agency expressed concern that the corrective al1gorithmnF ( ttd: Font: (Default) Tines New Roman
mtay not resolve the thermnal sensitivity from amibient temperature (please refer to rmnatted: Font: (Default) Tirnes New
the June 20. 2012 review mnemo). In response, the sponsor hypothesized that the 1Roman, Ford color:.Auto

anO11omlus results fromn the study were due to improper sample handling, (that Fomte:Font: (Default) ThneSfNew Roman
resulted in samples that were not thermally sensitive and thereby improperly Formattd: Font: (Default)lTimms New
corrected by application of the thermal algorithm). however, they did notf identfyf Romaln, Font color: Auto
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a root cause for the unacceptable performance of the device in the temperature
concordance study provided in the submission (please refer to the December 14.
2012 response). The sponsor provided additional thermal sensitivity agreement
studies in support of the algorithm (please refer to Section P of the decision
summary). During the February 4, 2013 meeting with) the sponsor. FDA
requested an approach to make sure that the corrective algorithim is safe and
effective and if it fails in the intended use setting, that the sponsor have a
mechanism in place to ensure patient safety (please refer to the inetinp, minutes
for the February 4,.2013 in-person meeting with the sponsor). On June 13. 2013.
the sponsor provided their proactive approach (please refer to Section S,
postmnarket monitoring) Fmmtauted: Font (Oefaut) Tknes Newv

IRainan, No underfine, Font color: Au.to

3. Substantial Equivalence Discussion:
Yes No

1 . Same Indication Statement? X X If YES = Go To 3

2. Do Differences Alter The Effect Or Raise X If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise X If NO = Go To 8
Enough? If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? If NO = Stop NSE

8. Performance Data Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: CS

Note: See
http:f/eroom.fda~gov/eRoomRco/Files/CDRH3/CDRHPremarketNotification510k CHied Code Changed -

Proprna/O 4148/FLOWCHARrA2ODECISION%/2OTREE%/2O.DOC for Fonatd NuInberd. + Lee:
Flowchart to assist in decision-making process. Please complete the folowing Numbering Style: a, b, c, ... + Start at: I1+
table and answer the corresponding questions. "Yes" responses to questions 2, 4, [Alignment: Left-+ Aligned at: 0.5" + Indent at:
6, and 9, and every "no' response requires an explanation. 0.75Id': et:05, pc

Before: O pt, WtdwOrphan control, Don't

indication: Do' adus space between Asian tert and

The predicate device includes a claim for risk stratification, the indications for- nwnbers, Tab stps: Not at 0.75-

use for this device does not include this claim. (icatmus: Font Not haltc
remanttd: Nwrnbered + Level: I +

h. b-Fstplain why there is or is no: a new effect or safety or effectiveness issue: IAligrs,,ent: Left,+ Aligned at: OS', Indent at:
10.75"
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Byv excluding~ the indication for risk stratification, there is no new safety or - Formaite: Font: Not Odd
effectiveness issue since other clinical information can be used to assess FoinnabttS: None, Indent: Left: 0.75-, Space
patient risk. Beora: Opt, Widow/Orphan control, Don't

adjust space betwen Latin and Asian text
Dent adjust space between Asian text and

c. Describe the new technological characteristics: numben., Tab stops: Not at 0.75"
Fammatted: Font Not Itattc

d Explain how new characteristics could or could not affect safety or
effectiveness:

e. Explain how descriptive characteristics are not precise enough:
Because the clinical use of this in vitro diagnostic device is based upon its
performance characteristics, descriptive characteristics alone are not sufficient
to support a claim of substantial equivalence to legally marketed jn vitro ramnatted: Font: italic
diagnostic devices.

f, Explain new types of safety or effectiveness question(s) raised or why the
question(s) are not new:

g. Explain why existing scientifc methods can not be used:

h. Explain what performance data is needed:

See section M of the SE review template.

i. Explain how the performance data demonstrates that the device is or is not
substantially equivalent: The submitted information in this premarket
notification is complete and supports a substantial equivalence decision. See
the decision summary template sections M, and S 60FRG

~hrat~i~ic uRv for more information.

U. Reviewer Name and Signature:

Paula Caposino, Ph.D.
CDRH/oIRVLD/DaTD
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Caposino, Paula

rom: Oetter, Kerrie S <ksoetter@beckman.com>
s;ent: Friday, June 14, 2013 11:17 AM
To: Caposino, Paula; Cundy, Scott T
Subject: RE: Acculnl+3 Access 2 IFU word version (2).docx
Attachments: AccuTnl+3 Access 2 IFU B16315A 2.pdf

Importance: High

Dear Paula,

BEC is brand-neutral regarding QC materials, and cannot publish recommendations regarding specific brands of
commercial quality control materials without legal agreement with the manufacturers. We have added a statement,
similar to that in the Limitations of the Procedure into the Quality Control section of the IFU regarding the development
of the algorithm using the thermal profile of native troponin.

Please see the revised IFU which is attached.

Regards,
Kerrie Oetter

Fmom: Caposino, Paula [mailto:Paula.Caposinocfda.hhs.covl
Sent: Friday, June 14, 2013 8:35 AM
ro: Cundy, Scott T
Cc: Oetter, Kerrie S
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Thanks

Fmom: Cundy, Scott T [mailto:STCundv@)beckman.com1
Sent: Friday, June 14, 2013 8:46 AM
To: Caposino, Paula
Cc: Oetter, Kerrie S
Subject: Re: AccuTnl+3 Access 2 IFU word version (2).docx

Hello Paula,

We'll look into this and respond as quickly as possible.

Thank you,
Scott

Sent from my iPhone

On Jun 14, 2013, at 7:15 AM, "Caposino, Paula" <Paula.Caoosino@fda.hhs.gov> wrote:

Dear Scott and Kerrie,
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Thank you very much for the information and changes to the instructions for use. One more
question/suggestion:

If there are commercially available QC materials that may not be compatible with your device
because they do not have the same thermal profile as native cardiac troponin 1, we recommend
that you somehow incorporate this information in the QC section of your labeling. Let me know.

Thanks a lot,
Paula

Please be advised that this email may contain confidential informiation. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify' us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Access O BECKM
inmCOUI.ER

AccufhEI-3
REF A98 143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIAZ

Intended Use The Access AccuTnl+3 Reagent is a paramagnetic particle, chemiluminescent immunoassay for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasmat
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and The troponins (1, C, and T) are members of a complex of proteins that modulate the
Explanation calcium-mediated interaction between actin and myosin within muscle cells.1 The nomenclature

of these distinct proteins of the troponin complex is derived from their respective function in
muscle contraction. Troponin T anchors the troponin complex to tropomyosin of the thin
filament, whereas troponin I inhibits actomyosin ATPase, and troponin C is a calcium-binding
subunit. Three isotypes of troponin I (rnl) have been identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal muscle, and one with cardiac muscle. The slow
and fast-twitch isoforms have a similar molecular weight of approximately 20,000 dalton (Da)
each. The cardiac-specific Tnl (cTnl) isoforrn has a molecular weight of approximately 24,000 Da
and contains a post-translational tail of 31 amino acids on the N-terminus of the molecule.22 This
sequence and the 42% and 45% dissimilarity with the sequences of the other two isoforrns have
made possible the generation of highly specific monoclonal antibodies without cross-reactivity
with other non-cardiac Tnl forms.4' 5 As a result of its high tissue specificity cTnl is a
cardio-specific, highly sensitive marker for myocardial damage. The Access AccuTn4-3 assay
uses monoclonal antibodies specifically directed against human cardiac troponin 1.

In myocardial infarction (MI), cTnl levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 hours and can remain elevated for 4-9 days post MI.6 ,7 Numerous
pathologies can potentially cause troponin elevations without overt ischemnic heart disease.8,9

These pathologies include, but are not limited to, congestive heart failure, acute and chronic
trauma, electrical cardioversion, hypertension, hypotension, arrhythmias, pulmonary embolism,
severe asthma, sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis with cardiac injury.910 Importantly, these other etiologies rarely demonstrate the
classic rising and falling pattern experienced with a Ml which highlights the importance of serial
monitoring when the clinical scenario is confusing8"",1

Definition of Myocardial Infarction
In 2012, a Task Force of the Joint European Society of Cardiology (ESC), American College
of Cardiology Foundation (ACCE), American Heart Association (AH-A), and World Heart
Federation (WHE) published an updated redefinition of Ml in which biomarkers play a central
role.1' Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI
diagnosis.

The 2012 Third Universal Definition of Myocardial Infarction document states that the
following is one criterion for the diagnosis of Ml:

*"Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
(cTn)J with at least one value above the 99h1 percentile of the upper reference limit (URL)
and with at least one of the following:

- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch
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block (LBBB);
-Development of pathological Q waves in the ECG;
-Imaging evidence of new loss of viable myocardium or new regional wall motion

abnormality;
-Identification of an intracoronary thrombus by angiography or autopsy."' 2

Additionally, the Third Universal Definition of Myocardial Infarction document recommends
an optimal imprecision level (coefficient of variation, or CV) for troponin assays!5 10% at the
9 9 th percentile URL of a healthy population, and recognizes that assays with imprecision > 10%
CV at the 99th percentile URt. make determination of a significant change more difficult, but do
not cause false positive results. However, assays with CV > 20% at the 99th percentile URL
should not be used.' 2

Because cTn may not appear in blood within the first hours after myocardial injury,' 3 cTn
should be measured upon admission, and then serially at regular intervals to demonstrate
a rise and/or fall in cTn values. When an increased cTn value is encountered in the absence of
myocardial ischemnia, a careful search for other possible etiologies of cardiac damage should
be undertaken.' 4

Pfinclples of The Access AccuTnl+3 assay is a two-site immunoenzymatic ("sandwich") assay. Monoclonal
the Procedure anti-cTnl antibody conjugated to alkaline phosphatase is added to a reaction vessel along with

a surfactant-containing buffer and sample. After a short incubation, paramagnetic particles
coated with monoclonal anti-cTnl antibody are added. The human cTnl binds to the anti-cTnl
antibody on the solid phase, while the anti-cTnl antibody - alkaline phosphatase conjugate
reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction vessel,
materials bound to the solid phase are held in a magnetic field while unbound materials are
washed away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measured with a luminometer. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the sample is
determined from a stored, multi-point calibration curve.

Produci Access AccuTnl+3 Reagent Pack (for use on Access 2 Immunoassay Systems)
InformatIon Cat. No. A98143: 100 determinations, 2 packs. 50 tests/pack

" Provided ready to use.
" Store upright and refrigerate at 2 to 100C.
* Refrigerate at 2 to 100C for a minimum of two hours before use on the instrument.
* Stable until the expiration date stated on the label when stored at 2 to 10'C.
* Stable at 2 to 100C for 56 days after initial use.
* Signs of possible deterioration are a broken elastomeric layer on the pack or control values

out of range.
* If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Ria: Paramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cTnI) suspended in TRIS buffered saline, with
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% ProClin** 300.

Rib: 0.1 N NaOH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Rid: Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Acoess AccuTnI-3 for use on Access 2 immunoassay Systems B16315A 0 2013 Becknmn Coulter. Inc.
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Warnings and * For in vitro diagnostic use.
precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide build-up.15

* Xi. Irritant: 0.25% ProClin 300.

# R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap

1and water. Wear suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

SpecImen 1. For use on serum and lithium heparin plasma samples. Do not dilute patient samples, as this
Collection and could lead to lower than expected troponin results. Matched serum and lithium heparin

Preparation plasma samples were tested using the Access AccuTnl+3 assay. Regression and correlation
analysis are shown below:

Range of Itret(5C) Slp(9%C) Correlation
n Observations (rnm) Inecp 90 0 Soe(5" 0 Coefficient (r

97 002-72 0.00 (-0.01 -0.00) 1.03 (1.00 -1.05) 0.99
43 0.02-0.5 0.00 (0.00 - 0.00) 0.98 (0.93 - 1.02) 0.99

Heparin plasma and serum samples should not be used interchangeably.16

2. The role of preanalytical factors in laboratory testing has been described in a variety of
published literature.' 7 '8 ',9 To minimize the effect of preanalytical factors, observe the
following recommendlations for handling, processing, and storing blood samples:
* Collect all blood samples observing routine precautions for venipuncture."1
* Allow serum samples to clot completely before centrifugation. Time to clot may be

prolonged in serum samples due to the patient's clinical condition or in patients receiving
anticoagulant therapy.)7

* Keep tubes stoppered at all times. 17

" Store samples tightly stoppered at room temperature (15 to 30'C) for no longer than two hours.
* Samples should be centrifuged and refrigerated within two hours of blood draw.

*Serum or plasma should be physically separated from contact with cells as soon as
possible with a maximum time limit of two hours from the time of collection.

*Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely
elevated results.

*For plasma, avoid transferring material from the white blood cell/platelet layer located
just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should
be taken to avoid resuspending platelets.

*Turbid serum or plasma samples containing particulate matter should be transferred
from the original tube and recentrifuged prior to assay. A specimen (original tube) that
contains a separating device (gel barrier) is never to be recentrifuged.

*If the assay will not be completed within 24 hours, or for shipment of samples, freeze at
-200C or colder."1

*Follow blood collection tube manufacturer's recommendations for centrifugation.
*Samples may be stored for six months at -200C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and
serum separation products. Variations in these products may exist between manufacturers
and, at times, from lot-to-lot.
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4. Thaw samples only once and centrifuge all thawed samples prior to analysis. D~o not thaw in
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials 1. Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (Pg/L).
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792

Procedural I1. Refer to the appropriate system manuals and/or Help system for a specific description of
Comments installation, start-up, principles of operation, system performance characteristics, operating

instructions, calibration procedures, operational limitations and precautions, hazards,
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times
before loading on the instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) pL of sample for each determination in addition to the sample container
and system dead volumes. Refer to the appropriate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting
units to the International System of Units (SI units) pg/L, or alternate units such as pglmL or
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert
concentrations to the International System (pgIL), multiply ng/mL by multiplication factor 1.
For manual conversion to pglmL or ng/L, multiply nglmL by a factor of 1000.

Procedure Refer to the appropriate system manuals and/or Help system for information on managing
samples, configuring tests, requesting tests, and reviewing test results.

Calibration Run the Access AccuTnl+3 Calibrator SO and S1 in Quadruplicate. and the Calibrator S2-S5 in
Details duplicate.

An active calibration curve is required for all tests. For the Access AccuTnl+3 assay, calibration
is required every 56 days. Refer to the appropriate system manuals and/or Help system for
information on calibration theory, configuring calibrators, calibrator test request entry, and
reviewing calibration data.

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for
monitoring the system performance of immunotchemical assays. Because samples can be
processed at any time in a "random access" format rather than a "batch" format, quality control
materials should be included in each 24-hour time period.20 Include quality control materials
that cover at least two levels of analyte. It is recommended that at least one level is targeted near
the MI cutoff. Several options are commercially available that meet these criteria. More frequent
use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow
manufacturer's instructions for reconstitution and storage. Each laboratory should establish
mean values and acceptable ranges to assure proper performance of the quality control
material. The thermal profile of native human cardiac troponin [ was used in development of
this assay. Quality control materials containing troponin I not from this source

Access AccuTnl+3 for use on Access 2 Immunoassay Systems B16315A 020131k'ckman Coulter, Inc.
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(e.g. recombinant antigens) may behave differently. Quality control results that do not fall
within acceptable ranges may indicate invalid test results. Examine all test results generated
since obtaining the last acceptable quality control test point for this analyte. Refer to the
appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results Patient test results are determined automatically by the system software. The amount of analyte
in the sample is determined from the measured light production by means of the stored
calibration data, and the application of mathematical adjustments. Patient test results can be
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help
system for complete instructions on reviewing sample results.

U.miatlons of I1. This product is for use on Access 2 Immunoassay Systems only. It is not compatible with UniCel
the Procedure DxI systems.

2. Ambient laboratory temperature should be maintained between 18'C and 280C (64.40F and
82.40F) while conducting patient sample testing. This assay employs an algorithm to correct
for laboratory temperature fluctuations that could impact the accuracy of troponin test
results. Up to 10% residual systematic bias may be observed when comparing patient results
obtained at 180C and 280C (64.40F and 82.40F).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the
S5 calibrator, 0.02 to -100 ng/mL (p~g/L). Values outside of this range should be reported as
< 0.02 nglmL or > S5 calibrator (- 100 nglmL), respectively. Do not dilute patient samples as
this could lead to lower than expected troponin results.

4. For assays employing antibodies, the possibility exists for interference by heterophile
antibodies in the patient sample. Patients who have been regularly exposed to animals or
have received immunotherapy or diagnostic procedures utilizing immunoglobulins or
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with
immunoassays. Additionally, other heterophile antibodies such as human anti-goat
antibodies may be present in patient samples.22,23 Such interfering antibodies may cause
erroneous results. Carefully evaluate the results of patients suspected of having these
antibodies.

5. Other potential interferences in the patient sample could be present and may cause
erroneous results in immunoassays. Some examples that have been documented in literature
include rheumatoid factor, endlogenous alkaline phosphatase, fibrin, and proteins capable of
binding to alkaline phosphatase.2 '2 5 Fibrinolytic agents activate proteases that may
influence protein measurements, including troponin.26 Carefully evaluate the results of
patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this
assay. Troponin I not from this source (e.g. recombinant antigens) may behave differently.

7. The role of preanalytical factors in laboratory testing has been described in a variety of
published literature.1 " 8,' Following blood collection tube manufacturers' specimen
collection and handling recommendations are essential to reduce preanalytical errors.

8. The Access AccuTn-'3 assay is not intended to be used in isolation. Results should be
interpreted in conjunction with other diagnostic tests and clinical information. When serial
samples are obtained and troponin is considered in the clinical context of each patient, acute
events such as Ml may be distinguished from other conditions causing myocardial injury.'2

9. The Access AccuTnls3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (Pg/L).

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 9 9 th percentile

upper reference limit (URL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects
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were enrolled at seven geographically diverse locations. Both male and female subjects were
included with approximately half above the age of 40 years and the other half between 18 and
40 years.

Subjects were excluded from the study if they met any of the following criteria:

" Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina,
coronary artery disease, history of Ml, history of percutaneous transcoronary
angiography/angioplasty (I'TCA) or coronary artery bypass graft (CABG), peripheral
artery disease including cerebrovascular disease/stroke or deep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

* Currently taking a medication for cardiovascular disease, including: ACE inhibitors,
angiotensin 11 receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

* Diabetes.
* Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic

obstructive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus,
rheumatoid arthritis, and/or scleroderma.

* Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrated the 9911% percentile upper reference limit (URL) to be
0.02 ng/mL (95% Cl: 0.01 - 0.05).

99th' Percentile Upper Reference Limit of a Healthy Population

n Age Range (years) 99th~ Percentile
(950" CI)

527 18-94 0.02 ng/mL (0.01".05)

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of
1929 patients presenting to the Emergency Department with chest pain was conducted in order
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical
Performance Evaluation section for further information.

Clinical Diagnosis of Myocardial Infarction
Performance As described in the Summary and Explanation section of this document, the Universal

Evaluation Definition of Myocardial Infarction document has recommended the use of more sensitive cTn
assays and lower cutoffs. To establish clinical performance of Access AccuTnl+3 to aid in the
diagnosis of MI, a clinical study was conducted to evaluate sensitivity (% MI correctly
identified) and specificity (% non-MI correctly identified) at cutoffs near and at the 99th

percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED)
patients presenting with chest pain or equivalent ischemnic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
lnfarction. l* Investigators and adjudicators were blinded to the Access AccuTnl+3 assay
results. The adjudicators were also blinded to the site diagnoses. All results presented below
were based on the adjudicated diagnoses. The MI incidence was 13% (253/1929).
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To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.
Tht 20)2nTird Universal Definition of Myocardial In farction was published after completion of this prospectie study. 12

Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial troponin
measurements for patients presenting early after symptom onset (< 8 hours)2 However,
patient estimates of symptom timing may not be totally reliable, prompting serial sampling
recommendations after admission to the emergency department. Based on these guidelines and
literature recommendations, study results are presented for the following time intervals:

* < 8 hours and 2! 8 hours after symptom onset
* Baseline, :1 - 3 hours, 3 -6 hours, and t6 -9 hours after admission

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were
generated for serial time intervals after symptom onset and admission. Study results showed
the AccuTn-'3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97,
pc< 0.0001).

Diagnostic sensitivity (% Ml correctly diagnosed) and specificity (% Non-MI correctly
diagnosed) were also determined as shown in the tables below. Estimates of sensitivity and
specificity were determined by dividing the number of patients correctly diagnosed by the
AccuTnls3 assay (n) by the total number of patients with an adjudicated diagnosis (N). Cutoffs
of 0.02 nglmL, 0.03 ng/mL, and 0.04 ng/mL yielded 97%, 94%, and 88% sensitivity respectively
for cTnl measurements ? 8 hours after symptom onset. Specificity ranged from 82% to 93%.

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of Ml as this cutoff yields 94%
(90-97) sensitivity, and 87% (85-89) specificity. The Access AccuTnl+3 Limit of Quantitation
(LoQ) is 0.04 nglmL (pigfL) at 10% CV.

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset

TnI cutoff for Sensitivity Specificity
Diagnosis of Hours After (MI patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI ( ) Symptom Onset nN 95% C / 9%C
(ng/mL) nN9%C

0.2 <8 hours 96 159/165 92-99 83 826/993 81 -85
a Shours 97 154/159 93-99 82 909/1113 79-84

c <8 hours 92 151/165 86-95 89 885/993 87-91

a 8hours 94 150/159 90-97 87 966/1113 85-89
<S8hours 86 141/165 7-90 94 929/993 92-95

0.04 9 9a 8hours 88 140/159 82-93 93 1032/1113 91-4
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Diagnostic Sensitivity and Specificity for Serial Time Intervals
After Admission to the Emergency Department

Tnt cutoff for Sensitivity Specificity
Diagnosis of Hours After (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI (a) Admission
(ng/mL) to ED 0" nN 95% Cl n/N 95% C1

Baseline 92 233/253 88-95 84 1412/1675 83-86

0.2 !1to 3 98 1221124 94-100 86 867t1014 83-88
?.3to 6 98 15.4/157 95-100 81 7621941 78-83
2!6 to 9 93 40/43 81-99 76 188/246 71-82

Baseline 87 221/253 83-91 89 1495/1675 88-91

0.3l Ito3 96119/124 91-99 89 907/1014 87-91
a 3to 6 95 149/157 90-98 87 816/941 84-89
6to 9 91 943 78-97 87 214/246 82-9I

Baseline 77 1951253 71-82 94 1572/1675 93-95

0.4aI to 3 90 111/124 83-914 94 948/1014 92-95
2t3 to 6 87 137/157 81-92 93 875/941 91-95
:6 to 9 91 39/43 78-97 93 229/246 89-96

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction.11,1'
When serial samples are obtained and the marker is considered in the clinical context of each
patient, acute events such as Ml may be distinguished from other conditions causing
myocardial injury. The AccuTnl+3 assay is not intended to be used in isolation; results should
be interpreted in conjunction with other diagnostic tests and clinical information.

Positive Predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of Ml diagnosis in patients with elevated cTnI) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patients with non-elevated
cTnl) were calculated for the multicenter prospective study, per CLSI Guideline l/LA2I-A2.28

Predictive value analysis, unlike ROC analysis, is directly proportional to the prevalence of
disease in the intended use population. The overall Ml prevalence of 13% in this study is
consistent with literature and public health findings, and indicates that the study population is
representative of the intended use population. Non-representative study populations with high
Ml prevalence (35-50%) may overestimate apparent diagnostic accuracy, particularly PPVs (up to
80-90%)."9 Since predictive value analysis is prevalence dependent, results will vary by region
and facility.

Study results are shown in the following tables. Estimates of PPV were determined by dividing
the number of patients with elevated cTnI values and adjudicated Ml diagnoses (n) by the total
number of patients with elevated cTnI values (N). Estimates of NPV were determined by
dividing the number of patients with non-elevated cTnl values and adjudicated non-MI
diagnoses (n) by the total number of patients with non-elevated cTnI values (N). NPVs indicate
nearly all patients with cTnl values < 0.03 ng/mL were diagnosed with conditions other than
myocardial infarction (non-MI). PPVs indicate that approximately 51 -58% of patients with cTnI
values !0.03 ng/mL were diagnosed with MI. The Access AccuTnl+3 Limit of Quantitation (LoQ)
is 0.04 ng/mL (pg/L) at 10% CV. NPVs indicate that 96-99% of patients with cTnI values <0.04
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ng/mL were diagnosed with conditions other than myocardial infarction (non-MI). PPVs indicate
that approximately 63-70% of patients with cTnl values: 0.04 ng/mL were diagnosed v'ith MI.

PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTnI Positive Predictive Value (Patients above Negative Predictive Value (Patients below
cuof Hours After cutoff diagnosed as MI) cutoff diagnosed as Non-MI)

cugtmL) Symptom Onset nN%/N95% Cl

0.2 <Shouom 49 159/326 43-54 99 826/832 98- tOO
Z 8 hours 43 154/358 38-48 100 909/914 99-100

0.3 <S8hours 58 151/259 52-6.4 98 885/899 97-99
aShours 5I 150/297 45-56 99 966/975 98-100
<Shours 69 141/205 62-75 98 929/953 96-98

0.4 ?.8hours 63 140/221 57-70 98 1032/1051 97-99

PPV and NPV for Serial Time Intervals
After Admission to the Emergency Department

AccuTnl Hours After Positive Predictive Value (Patients nbhM cutoff Negative Predictive Value (Patients below cutoff
cutoffI Admission diagnosed as; MD) diagnosed as Non-MI)

(ng/mL) to EDn/95CI onN5%I

Baseline 47 233/496 43-51 99 1412/1432 98-99

0.2 1 to 3 45 122/269 39-52 100 867/869 100-100

a 3to 6 46 154/333 41-52 100 762/765 99-100
:6 to 9 41 40/98 31-51 98 188/191 95-100

Baseline 55 221/401 50-60 98 1495/1527 97-99

0.3?.Ito 3 53 119/226 46-59 100 907/912 99-100
2!3 to 6 54 149/274 48-60 99 816/824 98-100
2!6 to 9 55 39/71 43-67 98 214/218 95-100

Baseline 65 195/298 60-71 96 1572/1630 95-97

0.42!1to 3 63 111/177 55-70 99 948/961 98-99
!3 to 6 68 137/203 61-74 98 875/895 97-99

2!6 to 9 70 39/56 56-81 98 229/233 96-100

Nae,. Since predictive value analysis is prevakence~dependt'nt, results will vary by region and facility.

These results are representative of the use of low troponin cutoffs, emphasizing the importance
of serial samples when low cutoffs are used. However, even a single elevated troponin value
( !0.03 ng/mL) increased the probability of Ml from 13% to 51 -58%, providing important
information to the clinician.

Non-MI patients with elevated cTni values (Myocardial Injury)
Of the 1676 non-MI patients in the Beckman Coulter prospective multicenter pivotal trial, 217
(13%) had at least one cTnl value 0.03 ng/mL on one or more of the serial draws. Of these 217
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrial
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachycardia;
or non-cardiac conditions such as renal failure or pulmonary embolism that may result in
myocardial damage. Results are consistent with literature findings that cTnl may be elevated in
non-MI patients with coronary and/or non-coronary disease with myocardial injury.302 1

Elevated cTnI values in a non-MI patient should not be disregarded. Troponin is specific for
myocardial injury; serial samples and clinical context allow identification of patients with acute
and chronic conditions causing myocardial injury.

Specific Unearity
Performance The Access AccuTnl+3 assay demonstrates clinically acceptable linearity throughout the

Characteristics analytical measuring range. Twelve studies, based on CLSI EP6-A,32 were performed to 1

0 2013 Beckman Coulter, Inc. 816315A Access AccTnl-3 for use on Access 2 lmmnunoassay, System
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determine linearity of the Access AccuTnl+3 assay. For each study, one high sample at or above
the highest calibrator level and one low sample approximately at the limit of detection were
mixed to make seven evenly distributed sample concentrations. Four replicates of the seven
mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnl+3 assay demonstrates
linearity with a maximum deviation between a linear and non-linear fit of 5 15%.

Imprecision
This assay exhibits total imprecision of 8% at concentrations > 0.075 nglmL (pgIL), and total
Standard Deviation (SD) 0.006 nglmL (pg/L) at concentrations 0.075 ng/mL (PJgIL). One
study, based on CLSI EP5-A2-'- guidelines, provided the following data. This study used one
low spiked patient pool, three commercial controls and one high patient pool. These samples
were tested in duplicate in two runs per shift, two shifts per day, over a total of 13 days,
generating at least 20 independent assays.

Sample Mean Within Run Between Run TotalImprecision
(ng/mL) (%11CV) (%CV) (%CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 5 5
Commercial Control 2 1.96 2 5 5
Commercial Control 3 13.97 2 5 5

igh Patient Pool 56.36 5 4 6

A separate study was performed to assess overall imprecision by incorporating additional
variables than the study above. This overall imprecision study was conducted over 14 days and
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory
temperature. Three patient pools were analyzed throughout this study.

SapeMean Overall Imprecision Overall imprecision
Sape(ng/mL) (SD, ng/mUl (%CV)

Patient pool 1 004 0.00)3 8
Patient pool 2 0.43 0.022 5
Patient pool 3 1.01 0.043 4

Analytical Specificity/interferences
The following potential interfering substances were added to lithium heparin plasma pools at
three concentrations of cTnl (approximately 0.01 ng/mL, 0.05 ng/mL, and 0.50 nglmL).
Additionally, each substance was tested at two concentrations and run on an Access 2
Immunoassay System. Values were calculated as described in CLSI EP7-A2.' Interference was
determined by testing controls (no interfering substance added) and matched test samples
(with interfering substance added). For cTnI samples -0.50 nglmL, the difference between the
control and test samples was!5 10%. For cTnl samples -0.05 nglmL, the difference between the
control and test samples was 5 0.006 ng/mL. For cTnl samples -0.01 nglmL, the control and test
samples were! 0.02 ng/mL. At the highest concentrations listed below, no interference was
observed.

Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetamninophen 20 mg/dL Furosemide 40 mg/dL

Acetylsalicylic Acid 65 nigfdL Hemoglobin 5 mg/niL

Allopurinol 40 m/L Human Strum Albumin 6000 mg/dL

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mg/d L Low MW Heparin 28.8 U/niL

Aca., A=cTnl-3Iforuse on Accessa2 Imrnunoassay Systems B16315A QC2013 Bekman Coulter, Inc.
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Ascorbic Adid 6 mgldl. Methyldopa 2.5 mg/dL

Atenolol I mg/dL Nifedipine 60 pgmL

Bilinibin (conjugated) 40 rng/dL Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugaled) 40 mg/dL Nystatin 2.15 mg/dL

Btiotin 290 ng/mL. Oxytetracycline 24 mg/dL

Caffeine 10 mcdL Phenytoin 10 mg/dL

Captopril 5 mg/dL Propranolol 500 pg/mL

Cinnarizine 40 mg/dt. Quinidine 2 mg/dI.

Cocaine 2mngfdIL Simyastatin 20 pg/niL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Digoxin 200 ngfmL Triglycerides 3000 mg/d L

Dopamnine 30 'ngfdL Trimethoprirn 7.5 mg/dL

Erythromycin 20 mg/dL Verapamil 16 mg/dL

Fibrinogen 1000 mg/dL Warfarin 30 Mg/nIL

To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the
substances shown in the following table were added to two levels of cTnl human lithium
heparin plasma samples and run on an Access 2 Immunoassay System.
Values for cross-reactivity were calculated as described in CLSI EP7-A2.3 No significant
cross-reactivity was observed (<1%).

Substance Concentration
Added (nglmL)

Actin 10

Cardiac troponin C 1000

Recombiant human CK-MB 1000

Myoglobin 1000

Myosin 1000

Recombinant human cTnT25

Skeletal troponin 1 1000

Tropomyosin 10o0

Uimlit of Blank
The Access AccuTnl+3 assay has a Limit of Blank (LoB) of < 0.01 nglmL (pg/L). One study
determined the LoB for Access AccuTnl+3 to be 0.003 ng/mL (pig/L). LoB was tested using a
protocol based on CLSI EPI7-A2.3'

Limit of Detection
The Access AccuTnl+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (Pg/L). One study
determined the LoD for Access AccuTnl+3 to be 0.008 nglmL (pg/L). LoD was tested using a
protocol based on CLSI EPIZ-A2.2'

Uimit of Quanhitatlon
The Access AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 nglmL (H.g/L) at 10%CV and
0.02 ng/mL (lig/L) at 20%CV. LoQ for Access AccuTnl+3 was determined using a protocol

0 2013 Beckman Coulter Inc. 810315A Access Accutnl.3 for use on Acres 2 Immunoassay Systemnsa
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based on CLSI EPI7-A2.21 Multiple studies were completed, and a minimum of 60 replicates of
several low concentration troponin I samples were measured in each study. The expected
imprecision in the clinically relevant concentration range was estimated by combining data
from multiple studies to create a best fit regression describing the relationship of %CV and
troponin I concentration as shown in the table below.

Limit of Quantitation (imprecision estimate)

I -Iog4og near

I.

- -- - -- - - -

00 W 00 05 m m
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Access G BECKMAN
Immuncassau Sustainos COUL.TER
Accaflbl-3 CALIBRATORS
rRE-FA98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIA2

intended USe The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 Reagent for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and Quantitative assay calibration is the process by which samples with known analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samples to measure the response.

The mathematical relationship between the measured responses and the known analyte
concentrations establishes the calibration curve. This mathematical relationship, or calibration
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnl+3 Calibrators is traceable to the manufacturer's
working calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples from this lot of calibrator
and are specific to the assay methodologies of the Access reagents. Values assigned by other
methodologies may be different. Such differences, if present, may be caused by inter-method
bias.

Product Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Information Cat. No. A98144: S0-S1, 1.5 mt/vial; 52-55, 1 mt/dvial

* Provided ready to use.
" Freeze upon receipt at -20'C or colder.
* Mix contents thoroughly by gently inverting before use. Avoid bubble formation.
* Stable until the expiration date stated on the label when stored at -20'C or colder.
* After removing from -20'C storage, the thawed vials are stable at 2 to 10'C for 60 days. Label

the vials with the date of thaw or the date of expiration.
* Return calibrators to 2 to 10'C after each use. Do not refreeze opened vials.
* Signs of possible deterioration are control values out of range.
* Refer to calibration card for exact concentrations.

SO: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1 % ProClin" 300.

S1,S2,S3, Recombinant troponin complex at cTnl levels of approximately 0.3, 1.2,
S4, SS: 5.0, 25 and 100 ng/mL (pg/L) in buffered BSA matrix with surfactant,

< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 1
Card:

0 2013 Beckman Coulter, Inc. 816315A Access AccuTnl.3 for use on Accss2 Immunoassay Systems r,2-
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Warnings and * For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide
build-up.'5

* Xi. Irritant: 0.1% ProClin 300.*R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration
theory configuring calibrators, calibrator test request entry, and reviewing calibration data.

Calibration Run the Access AccuTnl+3 Calibrator SO and SI in Quadruplicate, and the Calibrator 52-S5 in
Details duplicate.

The Access AccuTnl+3 Calibrators are provided at six levels - zero and approximately 0.3, 1.2,
5.0, 25, and 100 nglmL (pg/L). Assay calibration data are valid up to 56 days.

Umnitations of If there is evidence of microbial contamination or excessive turbidity in a reagent, discard the
the Procedure vial.

Acces AccuTnI-3 fru..n Access2 ImmrunoassaySystems B16315A C2ol3lkeckmnnCoutr, Inc. ?J
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From: Oetter, Kerrie S < ksoetter@beckman.com >
Lent: Thursday, June 13, 2013 5:38 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx
Attachments: Acculnl+3 Access 2 IFU 816315A.pdf

Importance: High

Hi Paula,

Please see the attached Instructions for Use. Can you let me know if the last few requests need to be sent to the
Document Mail Center?

Have a great evening.

Thanks,
Kerrie

Fmom: Capasino, Paula rmaiito:Paula.Caosino~afda.hhs.aovl
Sent: Thursday, June 13, 2013 11:44 AM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Than ks,
Paula

Fmom: Oetter, Kerrie S [mailto:ksotterbeckma-n.co-m1
Sent: Thursday, June 13, 2013 12:38 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Paula,

You will find the Indication for Use Form, 510(k) Summary and the response to the additional questions (e-rnailed
6/12/13) attached. We will send the revised IFU this afternoon.

Please let me know if you have any questions.

Thanks,
Kerrie

Fmom: Caposino, Paula [mailto:Paula.Caosino~cfda.hhs.cov
Sent: Thursday, June 13, 2013 11:31 AM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx [9

I
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Dear Kerrie,
If you already have the intended use statement and 510(k) Summary ready, I would be happy to get those in advance of
he other documents.
Thanks,
Paula

From: Oetter, Kerrie S [mailo~ksoetter~beckman.com1
Sent: Wednesday, June 12, 2013 7:23 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Paula,

We will send you the documents you requested tomorrow.

Thanks,
Kerrie

From: Caposino, Paula [mailto: Paula.Caposinodfda.hhs.aov1
Sent: Wednesday, June 12, 2013 5:46 PM
To: Oetter, Kerrie S
Cc: Cundy, ScoUtT
Subject: AccuTnl+3 Access 2 IFUI word version (2).docx
Importance: High

Dear Kerrie,
Please see my suggested edits to your IFU. Let me know if you have any questions or if you would like to discuss these
suggested edits.
Thanks,
Paula

I will need the 510(k) Summary, Indications for use form, the responses to the questions that I sent you and the IFU
tomorrow. I am very sorry that I cannot give you more time.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
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foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

3

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Access O BECKMAN
imsCOULTE

AccufthI3

using the Access 2 Immunoassay System to aid in the diagnosis omyocardial infarction.

Summary and The troponins (1, C, and T) are members of a complex of prot ns that modulate the
Explanation calcium-mediated interaction between actin and myosin wj in muscle cells.' The nomenclature

of these distinct proteins of the troponin complex is deny d from their respective function in
muscle contraction. Troponin T anchors the troponin c plex to tropomnyosin of the thin
filament, whereas troponin I inhibits actomyosin ATP se, and troponin C is a calcium-binding
subunit. Three isotypes of troponin I (Tnl) have bee identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skelet m le, and one with cardiac muscle. The slow
and fast-twitch isoforms have a similar mo Iweight of approximately 20,000 dalton (Da)
each. The cardiac-specific Tnt (cTnl) isof a molecular weight of approximately 24,000 Da
and contains a post-translational tail of no acids on the N-terminus of the molecule.'-' This
sequence and the 42% and 45% dissi ' with the sequences of the other two isoforms have
made possible the generation of highly cific monoclonal antibodies without cross-reactivity
with other non-cardiac TnI forms.4', s result of its high tissue specificity cTnI is a
card io-specific, highly sensitive r for myocardial damage. The Access AccuTnl+3 assay
uses monoclonal antibodies speci Ily directed against human cardiac troponin 1.

In myocardial infarction (Ml cT levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 h d can remain elevated for 4-9 days post M1. 6,7 Numerous
pathologies can potential y troponin elevations without overt ischemnic heart disease. 8,9

These pathologies inclu are not limited to, congestive heart failure, acute and chronic
trauma, electrical cardiove ton, hypertension, hypotension, arrhythmias, pulmonary embolism,
severe asthma, sepsis, ci cal illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adriamy& , 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis with rdiac injury. 9'0 Importantly, these other etiologies rarely demonstrate the
classic rising; and fall g pattern experienced with a Ml which highlights the importance of serial
monitoring when ta e clinical scenario is confusing.8 "'1,2

Definition of My ardlal Infarction
In 2012, aTask orce of the Joint European Society of Cardiology (ESC), American College
of Cardiology oundlation (ACCF), American Heart Association (AHA), and World Heart
Federation ( VHF) published an updated redefinition of Ml in which biomarkers play a central
role.' 2 Prof ssional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI
diagnosis

The 20 Third Universal Definition of Myocardial Infarction document states that the
follow ng is one criterion for the diagnosis of MI:

" etection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
c n)j with at least one value above the 99h percentile of the upper reference limit (URL)

and with at least one of the following:
- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch

0 2013 Beckman Coulter, Inc. B16315A Acocss AccuTnk+3 for use on Access 2 !mmmoassaySystems
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block (LBBB);
- Development of pathological Q waves in the ECG;
- Imaging evidence of new loss of viable myocardium or new regional wall motion

abnormality;
- Identification of an intracoronary thrombus by angiography or autopsy."12

Additionally, the Third Universal Definition of Myocardial Infarction document recommends
an optimal imprecision level (coefficient of variation, or CV) for troponin assays s 10% at the
99 th percentile URL of a healthy population, and recognizes that assays with imprecision > 10%
CV at the 99th percentile URL make determination of a significant change more difficult, but do
not cause false positive results. However, assays with CV > 20% at the 99th percentile URL

Because cTn may not appear in blood within the first hours after m cardial injury13 cTn
should be measured upon admission, and then serially at regula ntervals to demonstrate
a rise and/or fall in cTn values. When an increased cTn value i ncountered in the absence of
myocardial ischemnia, a careful search for other possible etiol gies of cardiac damage should

Principles of The Access AccuTnl+3 assay is a two-site immunoten matic ("sandwich") assay. Monoclonal
flhe Procedure anti-cTnI antibody conjugated to alkali ne phosphat e is added to a reaction vessel along with

a surfactant-containing buffer and sample. After hodt iIncubation, paramagnetic particles
coated with rnonoclonal anti-cTnI antibody are ded. The human cTnl binds to the anti-cTnl
antibody on the solid phase, while the anti-cT antibody - alkaline phosphatase conjugate
reacts with different antigenic sites on the cT I molecules. After incubation in a reaction vessel,
materials bound to the solid phase are hel n a magnetic field while unbound materials are
washed away. Then, the chemiluminesce substrate Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measu d /with a luminometer. The light production is directly
proportional to the conc 'entration of c I in the sample. The amount of analyte in the sample is
determined from a stored, ut-o calibration curve.

Product Access AccuTril+3 Reagent Pac for use on Access 2 Immunoassay Systems)
Information Cat. No. A98143: 100 dletermin otis, 2 packs, 50 tests/pack

* Provided ready to use.
* Store upright and refrige te at 2 to 100C.
* Refrigerate at 2 to 100C r a minimum of two hours before use on the instrument.
* Stable until the expirati n date stated on the label when stored at 2 to 100C.
* Stable at 2 to 100C fo 56 days after initial use.
* Signs of possible de rioration are a broken elastomeric layer on the pack or control values

out of range.
* If the reagent pac is damaged (i.e., broken elastomer), discard the pack.

Ria: Pliramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cTnl) suspended in TRIS buffered saline, with
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% ProClinN* 300.

Rib: 0.1 N NaOH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Rid: Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Acs AccuTnl+3 for use on Access2 Irnniunoassy Systems 816315A 0 2013 Beckman Coulter. Inc.
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Warnings and * For inI vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may readt with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide build-up.15

* Xi. Irritant: 0.25% ProClin 300.

R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

Specimen 1. For use on serum and lithium heparin plasma samples. D ot dilute patient samples, as this
Collection and could lead to lower than expected troponin results. Mat ed serum and lithium heparin

Preparation plasma samples were tested using the Access AccuTn 3 assay. Regression and correlation
analysis are shown below:

Range of Itret95'I Slp(5%C) Correlation
n Observations (ngLal) Inecp 91 lp 90 0 Coefficient (r

97 0.02-72 0.00 (-0.01 0.00) 1.03 (1.00 -1.05) 0.99
43 0.02-0.5 0.000.-0.00) 0.98 (0.93 - 1.02) 0.99

Heparin plasma and serum samples shou not be used interchangeably. 6

2. The role of preanalytical factors in labor tory testing has been described in a variety of
published~~~~~~ itrtrlla 9 TmIizteefcofpaayialatrsobrvth

prloned i erum1,89T smples e t the patient'sf clinalyconditiontors inbatenrveeivn

*olSamplecsoulmbmentosfr ugdand Inreite wihnd tworsf blood raw.es

juslt abloterd bap ood ells. If a oufixe nge procatose for enifugtion creshul

frlom theru orgiaml te lo and r e becentrifugdprotoassay . Tpeime (oriilo tuybeta
cron din seratingmdevice g el arrier)s ln tobercndtio rifuged nsecivn

-anticoldn erp. 7

* ee Folowbloo tolleto atub a nuatue' reomedtinfrcetifgtin
*t samples ay htbe stoed r oo si o ts eatur 20o0C.orn one ha w hus

3. ahlbraor should etrmin hed a eptgealtyd ofitntous own blood olctortband
Serumorpam hubepyily separatinpout.Vraosinhese proctat existh etwee aonfacus

andibat itims, from lot-to-lot.tohor fo tetmeo clecin

V~ o lsa vi 2t1 Beckmann Couteria from the15 A ite bu~l3foro Ace ss2Iat unotslay Sysatems

justaboe te rd boo ell. I a ixe ange rtoris sedfor entifuatin, age 3uld
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4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials I . Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (pg/L).
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792

Procedural 1 . Refer to the appropriate system manuals and/or Help syste or a specific description of
Comments installation, start-up, principles of operation, system perfo ance characteristics, operating

instructions, calibration procedures, operational limitati s and precautions, hazards,
maintenance, and troubleshooting. 

t

2. Mix contents of new (unpunctured) reagent packs b gently inverting pack several times
before loading on the instrument. Do not invert op (punctured) packs.

3. Use fifty-five (55) pL of sample for each determi tion in addition to the sample container
and system dead volumes. Refer to the approp Iate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for sam e results is nglmL. To change sample reporting
units to the International System of Units units) pg/L, or alternate units such as pg/mL or
ng/L, refer to the appropriate system ma als and/or Help system. To manually convert
concentrations to the International Syst qpg/L), multiply nglmL by multiplication factor 1.
For manual conversion to pg/mL or n L, multiply ng/mL by a factor of 1000.

Procedure Refer to the appropriate system man Is and/or Help system for information on managing
samples, configuring tests, requesti tests, and reviewing test results.

Calibration +u h cesActrS n 1i udulct and the Calibrator S2-SS in
Details duplicate.

An active calibration curve is r quired for all tests. For the Access AccuTnl+3 assay, calibration
is required every 56 days. /Re r to the appropriate system manuals and/or Help system for
informationo caibrto t eo ry, configuring calibrators, calibrator test request entry and
reviewing cairtindt

Quality Control Quality control materia Simulate the characteristics of patient samples and are essential for
monitoring the system erformance of immunochemical assays. Because samples can be
processed at any time n a "random access" format rather than a "batch" format, quality control
materials should be included in each 24-hour time period.20 Include quality control materials
that cover at least two levels of analyte. It is recommended that at least one level is targeted near
the Ml cutoff. Several options are commercially available that meet these criteria. More frequent
use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow
manufacturer's instructions for reconstitution and storage. Each laboratory should establish
mean values and acceptable ranges to assure proper performance. Quality control results that
do not fall within acceptable ranges may indicate invalid test results. Examine all test results
generated since obtaining the last acceptable quality control test point for this analyte. Refer to

Access AccurnI3 for use on Access 2 !nimunoassy Systems B16315A 02013 Beckman Coulter, Inc.
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the appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results Patient test results are determined automatically by the system software. The amount of analyte
in the sample is determined from the measured light production by means of the stored
calibration data, and the application of mathematical adjustments. Patient test results can be
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help
system for complete instructions on reviewing sample results.

Umitations of 1 . This product is for use on Access 2 Immunoassay Systems only. It is not compatible with UniCel
the Procedure Dxl systems.

2. Ambient laboratory temperature should be maintained between 180C and 280C (64.40F and
82.4 0F) while conducting patient sample testing. This assay employs an algorithm to correct
for laboratory temperature fluctuations that could impact the ccuracy of troponin test
results. Up to 10% residual systematic bias may be observe h 'en comparing patient results
obtained at 18'C and 280C (64.40 F and 82.40F).

3. The reportable measuring range of the assay is defined the range from 20% CV LoQ to the
S5 calibrator, 0.02 to -100 nglmL (pgIL). Values outsid of this range should be reported as
c 0.02 nglmL or > S5 calibrator (- 100 nglmL), respec vely. Do not dilute patient samples as
this could lead to lower than expected troponin res Its.

4. For assays employing antibodies, the possibility e ists for interference by heterophile
antibodies in the patient sample. Patients who h e been regularly exposed to animals or
have received immunotherapy or diagnostic p cedures utilizing immunoglobulins or
immunoglobulin fragments may produce an dies, e.g. HAMA, that interfere with
immunoassays. Additionally, other heterop ile antibodies such as human anti-goat
antibodies may be present in patient samp es.22

2 Such interfering antibodies may cause
erroneous results. Carefully evaluate the esults of patients suspected of having these
antibodies.

5. Other potential interferences in the p ient sample could be present and may cause
erroneous results in immunoassays. ome examples that have been documented in literature
include rheumatoid factor, endoge ous alkaline phosphatase, fibrin, and proteins capable of
binding to alkaline phosphatase.2 Fibrinolytic agents activate proteases that may
influence protein measurements including troponin.26 Carefully evaluate the results of
patients suspected of having t se types of interferences.

6. The thermal profile of native uman cardiac troponin I was used in development of this
assay. Troponin I not from t s source (e.g. recombinant antigens) may behave differently.

7. The role of preanalytical fa ors in laboratory testing has been described in a variety of
published literature.'7"18"19 ollowing blood collection tube manufacturers' specimen
collection and handlfing r commendations are essential to reduce preanalytical errors.

8. The Access AccuTnl+3 a ay is not intended to be used in isolation. Results should be
interpreted in conjuncti n with other diagnostic tests and clinical information. When serial
samples are obtained a d troponin is considered in the clinical context of each patient, acute
events such as Ml may e distinguished from other conditions causing myocardial injury.'2

9. The Access AccuTnl+3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (pgIL).

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 9 9th percentile

upper reference limit CURL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects
were enrolled at seven geographically diverse locations. Both male and female subjects were
included with approximately half above the age of 40 years and the other half between 18 and
40 years.

D 2013 &'cknman CouIlcr Inc. B16315A Aca's AccuTni-3 for u. on Access 2 Ininunoassay SymtLrns
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Subjects were excluded from the study if they met any of the following criteria:

"Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina,
coronary artery disease, history of MI, history of percutaneous transcoronary
angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral
artery disease including cerebrovascular disease/stroke or deep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

" Currently taking a medication for cardiovascular disease, including: ACE inhibitors,
angiotensin 11 receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

" Diabetes.
* Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic

obstructive pulmonary disease (COPD), HIV, HBy, I-CY, lupus erythematosus,
rheumatoid arthritis, and/or scleroderm-a.

* Acute bacterial or viral infection, including: bronchitsup r respiratory infection, strep
throat, influenza, pneumonia, mononucleosis, oral/genit herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrated the 9 9 'h percentile per reference limit (URL) to be
0.02 ng/mL (95% Cl: 0.01 -0.05).

99th1 Percentile Upper Reference Lim of a Healthy Population

nt Age Range ears) 99t Percentile
(95% CI)

527 1 4 0.02 ng/mL (0.01-0.05)

In addition to this Reference Interval studyo althy adults, a multicenter prospective study of
1929 patients presenting to the Emergency epartment with chest pain was conducted in order
to evaluate diagnostic cutoff values and e ablish clinical utility. See the following Clinical
Performance Evaluation section for furt r information.

Clinical Diagnosis of Myocardial Infarction
Perfonfnance As described in the Summary and E planation section of this document, the Universal

Evaluation Definition of Myocardial lnfarctio ocument has recommended the use of more sensitive cTn
assays and lower cutoffs. To estab sh clinical performance of Access AccuTnl+3 to aid in the
diagnosis of MI, a clinical stu/dy as conducted to evaluate sensitivity (% MI correctly
identified) and specificity (% no -MI correctly identified) at cutoffs near and at the 99'1
percentile URL.

The multicenter prospective udy enrolled 1929 subjects from Emergency Department (ED)
patients prsnigwt1h pain or equivalent ischemnic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
Infarction.Il* Investigators and adjudicators were blinded to the Access AccuTnl+3 assay
results. The adjudicators were also blinded to the site diagnoses. All results presented below
were based on the adjudicated diagnoses. The Ml incidence was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.

flue 2012 Third Universal Definition of Myocardial Infarction was published after completion of this prospective study.1
2

Access AccuTni+3 for useron Access 2 Immunoassay Systemns 8116315A Q02013 Beck..anCoulter, Inc.
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Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial troponin
measurements for patients presenting early after symptom onset (< 8 hours).27 However,
patient estimates of symptom timing may not be totally reliable, prompting serial sampling
recommendations after admission to the emergency department. Based on these guidelines and
literature recommendations, study results are presented for the following time intervals:

* < 8 hours and ! 8 hours after symptom onset
* Baseline, t1 -3 hours, :3-6 hours, and :6-9 hours after admission

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were
generated for serial time intervals after symptom onset and admission. Study results showed
the AccuTnl'-3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97,
Pc< 0.0001).

Diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non-MI correctly
diagnosed) were also determined as shown in the tables below. Estimates of sensitivity and
specificity were determined by dividing the number of patients correctly diagnosed by the
AccuTnl+3 assay (n) by the total number of patients wihan adjud' ated diagnosis (N). Cutoffs
of 0.02 ng/mL, 0.03 nglmL, and 0.04 ng/mL yielded 97%,0 94%, a 88% sensitivity respectively
for cTnl measurements 8 hours after symptom onset Specii ty ranged from 82% to 93%.

A cutoff of 0.03 nglmL may be used as an aid in the diagno s of Mlas this cutoff yields 94%
(90-97) sensitivity, and 87% (85-89) specificity. The Acces AccuTnl+3 Limit of Quantitation
(LoQ) is 0.04 ng/mL (pLg/L) at 10% CV.

Diagnostic Sensitivity and Specificity for Serial Time lute als After Symptom Onst

TnI cutoff for Sensitivity Specificity
Diagnosis of Hours After (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI ( ) Symptom Onset
(ng/mt) %n(N 959', 1I n/N 95% Cl

0.2 <8 hours 96 159/165 9 -99 83 826/993 81 -85

a 8hours 97 154/159 3-99 82 909/1113 79-84

0.3 <Shours 92 151/165 86-95 89 W8/993 87-91
Shours 94 150/159 90-97 87 966/1113 85-89

0.4 <S8hours 86 141/165 79-90 94 929/993 92-95

a 8hours 88 140/159 j 82-93 93 1032/1113 91-94

Diagnostic Sensitivity and pecificity, for Serial Time Intervals
After Admissio the Emergency Department

TnI cutoff for Sn tySpecificity
Diagnosis of Hours After (MI patients Coctly diagnosed) (Non-MI patients correctly diagnosed)

MI (29 Admission _____ 
______ ______

(ngtmL) toE 1 5/ l*6n/N 95% C1

Baseline 92 2)/253 88-95 84 1412/1675 83-86

0.2l:Ito3 98 122124 94-100 86 867/1014 &1-88

o3 to6 98 154/157 95-100 81 7621941 78-83

261to9 93 40/43 81-99 76 188/246 71-82 1
Baseline 87 221/253 83-91 89 1495t1675 88-91

2!l1to3 9% 1191124 91-99 89 907/1014 87-91
0.3 3to6i 95 149/157 90-98 87 816/941 84-89

2t6to9 91 39143 78-97 87 214/246 82-91

Baseline 77 1951253 71-82 94 1572/1675 93-95

0.4l!Ito3 90 111/124 83-94 94 948/1014 92-95

2!31o6 87 137/157 81-92 93 875/941 91-95

!61o9 91 39/43 78-97 93 229/246 89-96 -

© 2013 Beckman Coulter, Inc. B16315A Access Acnarnl3 tor use on Access 2 Immnunoassay Systems.1c
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In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction."',2

When serial samples are obtained and the marker is considered in the clinical context of each
patient, acute events such as Ml may be distinguished from other conditions causing
myocardial injury. The AccuTnl+3 assay is not intended to be used in isolation; results should
be interpreted in conjunction with other diagnostic tests and clinical information.

Positive Predictive Value (PPV) and Negative predictive Value (NPV)
Positive Predictive Values (Pry, probability of MI diagnosis in patients with elevated cTnl) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patients with non-elevated
cTnl) were calculated for the multicenter prospective study, per CLSI Guideline l/LA21-A2.28

Predictive value analysis, unlike ROC analysis, is directly proportional to the prevalence of
disease in the intended use population. The overall Ml prevalence of 13% in this study is
consistent with literature and public health findings, an'ni ate 'a the study population is
representative of the intended use population. Non-representativ study populations with high
Ml prevalence (35-50%) may overestimate apparent diagnostic a u racy, particularly PPVs (up to
80.90%).2' Since predictive value analysis is prevalence depen nt, results will vary by region
and facility.

Study results are shown in the following tables. Estimates o PPV were determined by dividing
the number of patients with elevated cTnI values and adjj icated MI diagnoses (n) by the total
number of patients with elevated cTnl valu es (N). Estim tes of NPV were determined by
dividing the number of patients with non-elevated cTn alues and adjudicated non-MI
diagnoses (n) by the total number of patients with no levated cTnl values (N). NPVs indicate
nearly all patients with cTnl values < 0.03 ng/mL we diagnosed with conditions other than
myocardial infarction (non-MI). PPVs indicate that /pproiately 51-58% of patients with cTnl
values 0.03 ng/mL were diagnosed with MI. Th Access AccuTnl+3 Limit of Quantitation (LoQ)
is 0.04 nglmL (pg/L) atl10% CV. NPVs indicate t t 96-99% of patients with cTnl values <0.04
nglmL were diagnosed with conditions other t n myocardial infarction (non-MI). PPVs indicate
that approximately 63-70% of patients with cT values :0.04 ng/mL were diagnosed with MI.

PPV and NPV for Serial Time Inte als After Symptom Onset

AccuTnI Positive Predictive Value (Pa ents zaov Negative Predictive Value (Patients below
cutoff Hours After cutoff diagnosed as 1) cutoff diagnosed as Non-MI)

(ng/mL) Symptom Onet n/N 95% CI %/ n/N 95% cI

0.2 8hours 49 159/326 43-54 99 826/832 98-100
0.02 hours 43 154/358 38-48 100 909/914 99-100

0.3 <S8hours 58 151/259 52-64 98 885/899 97-99
0.0 8Shours 51 150/29 45-56 99 966/975 98-100

0.4 <S hours 69 141/2 5 62-75 98 929/953 96-98
0.0 Shours 63 140 21 57-70 98 103211051 97-99

Acces AccuTnl+3 for use, on Access 2 Immrunoassay Systemns 1116315A © 2013 Beckman Coulte'r, loc. ia
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PPV and NPV for Serial ime Intervals
After Admission to the Emergency Department

AccuTni Hours After Positive Predictive Value (Patients nAxt cutoff Negative Predictive Value (Patientshdmti cutoff

cutoff Admission diagnosed as MD) diagnosed as Non-MI)

(ng/ml.) to ED %nfN 95% CI 0.n/N 95% CI

Baseline 47 233/496 43-51 99 1412/1432 98-99

0.2 to3 45 122/269 39-52 100 867/869 100-100

31lot, 46 154/33$ 41-52 too 762/765 99-100

:6 to 9 41 40/98 31-51 98 188/191 95-100

Baseline 55 221/401 50-60 98 1495/1527 97-99

0.31! to3 53 119/226 46-59 100 907/912 99-1K)

3to6 54 149/274 48-60 99 816/824 98-100

t6to9 55 39/71 43-67 98 1 214/218 1 95-100

Baseline 65 195/298 60-71 96 1572/1630 95-97

0.411 o3 63 111/177 55-70 99 948/961 98-99

2!3to6 68 137/203 61-74 98 875/895 97-99

:6 to 9 70 39/56 56-81 1 98 /229/233 96- 100

Nott Since predictive value analysis is prevalence-dependent, results will % arY by region d facility.

These results are representative of the use of low troponin c offs, emphasizing the importance
of serial samples when low cutoffs are used. However, /eve a single elevated troponin value

(0.03 ng/mL) increased the probability of Ml from 13% 51-58%, providing important
information to the clinician. -

Non-MI patients with elevated cTnl values (Myocar aI Injury)
Of the 1676 non-MI patients in the Beckmn Cul te prospective multicenter pivotal trial, 217
(13%) had at least one cTnl value 0.03 ngmL 0on ne or more of the serial draws. Of these 217
patients, 98.6% (214/217) were fondt have car iac conditions such as angina, atrial
fibrillation, cardiomyopathy, carditis, heart firesevere coronary artery disease, tachycardia;
or non-cardiac conditions such as renal failure opulmonary embolism that may result in
myocardial damage. Results aren stet hlierature findings that cTnl may be elevated in
non-MI patients with coronary and/or non oronary disease with myocardial injury?"2, 1

Elevated cTnI values in a non-MI patient ould not be disregarded. Troponin is specific for
myocardial injury; serial samples and cI ical context allow identification of patients with acute
and chronic conditions causing myoca ial injury.

Specific Uneadity
Performance The Access AccuTnl±3 assay dem strates clinically acceptable linearity throughout the

Characteristics analytical measuring range. Twel e studies, based on CLSI EP6-AA'2 were performed to
determine linearity of the Acces AccuTnl+3 assay. For each study, one high sample at or above
the highest calibrator level an/dne low sample approximately at the limit of detection were
mixed to make see Ieel d' tributed sample concentrations. Four replicates of the seven
mixed samples eig ht repliat of the low sample and eight replicates of the high sample
were run on the Access 2 Ima unoassay System. The Access AccuTnl+3 assay demonstrates
linearity with a maximum de iation between a linear and non-linear fit of 5 15%.

Imprecision
This assay exhibits total imprecision of s 8% at concentrations > 0.075 nglmL (PgIL), and total
Standard Deviation (SD)! 0.006 ng/mL (pg/L) at concentrations 0.075 nglmL (pgIL). One
study, based on CLSI EP5-A233 guidelines, provided the following data. This study used one
low spiked patient pool, three commercial controls and one high patient pool. These samples
were tested in duplicate in two runs per shift, two shifts per day, over a total of 13 days,
generating at least 20 independent assays.

02013 Beckman Coulter, Inc. B16315A Access AauTnI+3 for use on Access?2 Imniunoassay SystemsM0
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SapeMean Within Run Between Run Total imprecision
Sampe ( L) (%1) (01,CV) (01,CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 5 5
Commarercial Control 2 1.96 2 5 5
Commercial Control 3 13.97 2 5 5

High Patient Pool 56.36 5 4 6

A separate study was performed to assess overall imprecision by incorporating additional
variables than the study above. This overall imprecision study was conducted over 14 days and
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory
temperature. Three patient pools were analyzed throughout this study.

SapeMean Overall Imprecision Overall Imprecision
Sape(ng/mL) (SD, nglmL) (%CV)

Patient pool 1 0.04 0.003 8
Patient pool 2 0.43 0.022 5
Patient pool 3  1.01 0.043 4

Analytical Specificity/interferences
The following potential interfering substances were added to lit urn heparin plasma pools at
three concentrations of cTnl (approximately 0.01 ng/mL, 0.05 mL, and 0.50 ng/mL).
Additionally, each substance was tested at two concentratio and run on an Access 2
Immunoassay System. Values were calculated as described n CLSI EP7-A2.3 Interference was
determined by testing controls (no interfering substance ded) and matched test samples
(with interfering substance added). For cTnl samples - 5~0 ng/mL, the difference between the
control and test samples was: 10%. For cTnl samples .05 nglmL, the difference between the
control and test samples was 0.006 ng/mL. For cTnl amples -0.01 ng/mL, the control and test
samples were 5 0.02 ng/mL. At the highest concentr tions listed below, no interference was
observed.

Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mg/dL Furosemide 40 mg/dL

Acetylsalicylic Acid 65 mg/1dL Hemoglobin 5 mg/mL

Allopurinol 40 mgldL Human Serum Albumin 6000 mgtdL

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mgidy Low MW Heparin 28.8 U/mL

Ascorbic Acid 6mg L Methyldopa 2.5 mg/dL

Atenolol I dL Nifedipine 60 p1gmL

Bilirubin (conjugated) 40 g/dL Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugated) rng/dL Nystatin 2.15 mg/dL

Biotin ng/mL Oxytetracycline 24 rng/diL

Caffeine 10 nig/dL Phenytoin 10 mg/cR

Captopril S mg/dL Propranolol 500 Iig/mL,

Cinnarizine 40 nig/dL Quinidine 2 mg/dL

Cocaine 2 mg/dL Simvastatin 20 sg/mL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Access AccuTnl+3 for Use on Access 2 Immunoassay Systems, 816315A 02013 Becknman coulter Inc.
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Digoxin 200 ng/rnL Triglycerides 3100 mg/dL

Dopamnine 30) mgldL Trimethoprini 7.5 mg/dL

Erythromycin 20 mgldL Verapamil 16 mg/dL

Fibrinogen 1000 mgldt Warfarin 30 pg/mL

To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the
substances shown in the following table were added to two levels of cTnl human lithium
heparin plasma samples and run on an Access 2 Immunoassay System.
Values for cross-reactivity were calculated as described in CLSI EI'7-A2.-0 No significant
cross-reactivity was observed (<l%).

SubsanceConcentration
SubsanceAdded (nglmL)

Actin 1000

Cardiac troponin C 100o

Recombiant human C-MB 10

Myoglobin 10

Umit of Blank
The Access AccuTnl+3 assay has a Limit of Blank oB) of <0.01 nglmL (PgIL). One study
determined the LoB for Access AccuTnl+3 to be .003 nglmL (pg/L). LoB was tested using a

protocol based on CLSI EPI7-A2."

Umit of Deuactiton

The Access AccuTnl+3asysa Limit o uait tion (Lo s 0.0 ng/mL (pg te 10%V uady
0.02rnedm (the t 0V LoQ r Access AccuTnl$-3 .08n/L(P[ o was detrmied using a ooo
prtlbased on CLSI P7AY utplsuie ee opeed n amnmu f60rpictso

imprecision in at clincl rLv nt ccentato racunge was detimated byconing daprtao

from multiple studies to create a est fit regression describing the relationship of %CV and
troponin I concentration as shown in the table below.
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Limit of Quantitation (imprecision estimate)

I -loglopglnr

00 am 010 015 Ofl 025 a
Concentration (ng/nL)
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Access Q BECKMAN
Imunasa gsens COLMLER

AccUMhEI3 CALIBRATORS
R A98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIA2

Intended Use The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 Reagent for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and Quantitative assay calibration is the process by which samples with known analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samples to measure the response.

The mathematical relationship between the measured responses and lt!e known analyte

Traceability The measurand (analyte) in the Access AccuTnl+3 Cal ibrat s is traceable to the manufacturer's

The assigned values were established using represent ive samples from this lot of calibrator
and are specific to the assay methodologies of the A ess reagents. Values assigned by other
methodologies may be different. Such differences, f / present, may be caused by inter-method
bias.

Product Access AccuTnl+3 Calibrators (for use on ccess 2 Immunoassay Systems)
Information Cat. No. A98144:SO-SI, 1.5rmL/viaI; 52- lmL/vial

* Provided ready to use.
" Freeze upon receipt at -20 0C or col r.

Mix contents thoroughly by gentl inverting before use. Avoid bubble formation.
Stable until the expiration dates ted on the label when stored at -20'C or colder.
*After removing from -20'C sto ge, the thawed vials are stable at 2 to 10'C for 60 days. Label
the vials with the date of tha or the date of expiration.
Return calibrators to 2 to 100 after each use. Do not refreeze opened vials.
Signs of possible dleteriorati n are control values out of range.
Refer to calibration card fo exact concentrations.

SO: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1% ProClin* 300.

SI, S2, S3, Recombinant troponin complex at cTnl levels of approximately 0.3, 1.2,
54, SS: 5.0, 25 and 100 nglmL (pg/L) in buffered BSA matrix with surfactant,

< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 1
Card:

102013 Berkman Coulter, Inc. B16315A Access Accurnl'-3 for use n Access 2 Inmunoassay Systems
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Warnings and * For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide
build -up.1

* Xi. Irritant: 0.1% ProClin 300.*R 43: May cause sensitization by skin contact.
S 28-37; After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

* The Matenial Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system fo formation on calibration

CalibrationRuthAcesAcnI3ClbaoSOa c4--A"; anthCairtr2S5n
Details; duplicate.

The Access AccuTn-s3 Calibrators are provided at si evels - zero and approximately 0.3, 1.2,
5.0, 25, and 100 ng/mL (pg/I.). Assay calibration da are valid up to 56 days.

Urnitatons of If there is evidence of microbial contamination r excessive turbidity in a reagent, discard the
the Procedure vial.

Access AccTnI-3 for use on Access 2 Immunoassity Systems 816315A 0 2013 Beckman coulter Inc.
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Caposina. Paula

:rom: Cundy, Scott T <STCundy@beckman.com>
zient: Thursday, June 13, 2013 2:13 PM
To: Pilcher, Ian; Caposino, Paula
Cc: Getter, Kerrie S
Subject: REVISED: BEC's Response to June 10, 2013 Additional Information - Thermal

Insensitivity
Attachments: Response to e-mail questions June 10 A2 Al Request (6-13-13) Final.pdf

Hello Paula and Ian,

Per my phone discussion with Ian, attached is our revised proposal.

If at all possible, when the FDA makes a decision (either way), would it be possible to receive a scanned copy of the
letter in addition to the routine letter sent via US Postal Service?

Thank you,
Scott
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Responses to FDA's June 10, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Thermal

FDA: After discussing the response with the review team, we have the following request. In your response to question
I1(a), you explain that "if a sample that was the rmally insensitive led to an anomalous result, the Access 2 system software
would have recorded the data necessary to understand that result. We believe that the anomnalousness of such a result,
backed by the ability to record and recover relevant data, would quickly come to our attention by virtue of our complaint
investigation process". To fully resolve this deficiency, the Agency needs to understand exactly what you will do if you
identify that the corrective algorithm has failed. Please clearly explain the corrective action that you will implement if an
anomalous test result is identified. Please specify the threshold in anomalous test results that will trigger the corrective
action. Please be very specific in your description of the corrective action. Be advised that we do not believe that opening
an investigation based an the anomalous result is sufficient. Please provide this detailed corrective action plan to me no
later than Wednesday.June 12Z 2013 at 2:00 P.M. EST.

SEC Response to Question I

SEC has established an Accurnl+3 Early Response Team (ERT). to closely monitor the performance of
Accurnl+3 assay for the Access2 instrument for the flrst 12 months after commercialization. This is a multi-
functional team of troponin subject matter experts, including representatives from development, manufacturing,
quality, customer and technical support, complaint handling, product management, regulatory, and program
management. It is the responsibility of this team to review customer complaints, and rapidly address any issue
related to the AccuTnl+3 assay commercialization for the Access2 instrument, including product performance.

The AccuTnl+3 ERT facilitates real-time cross-functional surveillance of all customer feedback related to the
Accurnl+3 assay. ERT surveillance accelerates investigation into potential product performance issues during
the early phase of Accurnl+3's product release, allowing us to evaluate potential issues before reaching our
traditional product escalation thresholds. Therefore, a single report of a potential product performance failure.
regardless of the severity and magnitude of the failure, will be rapidly addressed by the ERT. The ERT will
investigate all reports of potential "thermal insensitivity" as well as any other unexpected product performance
failures.

If thermally insensitive samples are identified and confirmed on the Access2 instrument, SEC will use a risk
management approach to determine the appropriate corrective action. For AccuTnl+3 assay, the probability of
thermally insensitive samples causing falsely increased or decreased results, resulting in a potentially hazardous
situation, has been determined to be Remote according to BEC's risk management process. Since we do not
have any historical occurrence rates for this new failure mode, we will use discrete events for determination of
the trigger threshold versus an occurrence rate. SEC believes that selecting a specific number of discrete events
to trigger action is more conservative than selecting an occurrence rate given the lack of historical information
and the large number of tests sold per year (> 28 million). BEC defines the occurrence of 1-4 annual discrete
events for the potentially hazardous situation as a Remote occurrence.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 10. 2013
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If US annual discrete events on the Access2 instrument = I to 4 (Low incidence rate)

1. investigate root cause (e.g., sample handling, contamination, drug interference. heterophile, etc.)
2. Update risk assessment based on event if appropriate
3. Determine CAPA eligibility and potential corrective action(s) (see Table 1-1 below)
4. Continue post-launch surveillance

If US annual discrete events on the Access2 instrument : 5 (High incidence rate)

I . Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

If US annual discrete events on the Access2 instrument ?: 50 (Very high incidence rate)

1. Stop ship product
2. Cease use notification to customers (with FDA agreement)

For this approach. a discrete event is defined as a customer complaint resulting in confirmed thermally
insensitive sample(s) yielding falsely increased or decreased clinically relevant result(s) where the increase or
decrease is proven to be caused by inappropriate adjustment by the thermal algorithm (residual thermal bias).
Specifically. one discrete event would represent one malfunction, which may have resulted in more than one
erroneous patient result. Although the malfunction may result in more than one customer complaint, if it is tied
to one malfunction event, then it is counted as one discrete event.

The actual corrective action(s) depend on the frequency, magnitude, severity, and root cause. Several potential
outcomes are possible, and would be driven by the risk assessment and CAPA. Examples of potential corrective
actions are identified in Table 1-1 below:

Table 1-1: Potential Corrective Actions in Event of Failure on the Access2 Instrument

Frequency Potential Corrective Action
Low incidence Customer communication and/or Labeling Change
(1 -4 US annual discrete 0 Technical Bulletin
events) 0 Important Product Notification

* Labeling change (updates to IFU)
* Design Change

High incidence All of the above plus...
(5 <n <t:S49 US annual Product CA PA
discrete events) Product Corrective Action escalation

________________I Communication to FDA
Very High incidence All of the above plus...
Q: 50 US annual discrete Stop ship product
events) Cease use notification to customers (with FDA

_____________________agreement)

Beckman Coulter, Inc. Access AccuTnl+3
1000 L~ake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 13, 2013
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The AccuTnl+3 ERT process will rapidly identify and address any product performance issues experienced by
customers, including thermally insensitive samples should they occur. This process is directed by and staffed
with subject matter experts who have been intimately involved in the development of the thermal algorithm and
the AccuTnl+3 reagents. and customer support of the current troponin assay. BEC is committed to this plan to
ensure that appropriate action is taken in the event of any AccuTnl+3 performance failure on the Access2
instrument.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 13. 2013
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Question 2: Field Precision Studies

(2)(b) FDA: Is the %CV calculated far this study an estimate of within-instrument variability?

BEC Response to Question 2b.

Yes, the % CV is an estimate of within-instrument variability.

Question 2: Field Precision Studies

(2)(c) FDA: Far the external field effectiveness study, quality control materials were run in duplicate with 3 fats of
reagents on 5 instruments at 5 external sites aver 10 days. How many runs were run at each site?

BEC Response to Question 2c.

The number of days and number of runs for the external field effectiveness study are indicated in Table 2-1
below:

Table 2-1: External Field Effectiveness Test Sites

Site Days Runs
A 20 40
Q 10 20

U 10 20
S 10 20
E 10 18

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 12. 2013
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Question 2: Field Precision Studies

(2)(d) 1s the %CV calculated for this study an estimate of within-lab variability?

BEG Response to qluestion 2d.

Yes, the %/CV calculated for this study is an estimate of within-laboratory variability.

Question 3: Linearity

(3)(a) For the linearity studies provided in the December 14th response, how many replicates were analyzed with
each reagent lot and instrument at each temperature?

BEG Response to question 3.

For all of the linearity studies. including those provided in the December 14 'h response. 8 replicates of the high
sample, 8 replicates of the low sample. and 4 replicates of each intermediate mixture of high and low were
analyzed for each reagent lot and instrument at each temperature.

Question 4: Calibrator Stability

(4)(o) Can you clarify your shelf life claim? Is it 12 months?

SEC Response to qluestion 4.

The AccuTnl+3 Calibrator shelf life is 12 months.

Question 5: Analytical Specificity

(S)(a) Can you clarify the number of replicates tested for each control and for each sample spiked with potential
interfering compounds in the additional interfering substance testing performed at 0.05 ng/mL troponin
provided in the December 14th response? Is it also 5 replicates like the original protocol?

BEG Response to Question 5.

For this study, each control and each test sample were tested in replicates of 10.

Beckman Coulter. Inc. Access AccuThI+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska. MVN 55318 June 12, 2013
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Question 6: Cross Reactivity

(6)(a) Cr055 reactivity: Control and test samples were tested an I instrument using how many reagent lots and
how many replicates?

BEC Response to Question 6.
Control and test samples were tested on the same instrument for each cross-reactant. For the December 14th
response (repeat cross-reactivity testing of CKMB and Troponin T) two instruments and one reagent pack lot
were used (see table 6-1, below). For the low (normal) cTnI sample, each control and each test sample were
tested in replicates of 10. For the high (-0.5 nglmL) cTnl sample, each control and each sample were tested in
replicates of five.

Table 6-1: Test setup fr December 14' response repeat testing
Testing Conducted IInstrument # IReagent PackLo#

CKMB 52884 225961
Troponin T 506251

In the original Submission, one reagent pack lot and six different instruments were used to complete the testing
across the eight potential cross reactants and three temperature conditions (see table 6-2, below). Control and
test samples were tested on the same instrument at each temperature condition. For the low (normal) cTnI
sample. each control and each test sample were tested in replicates of 10. For the high (-0.5 ng/mL) cTnl
sample. each control and each test sample were tested in replicates of 5.

Table 6-2: Test setup for original cross reactant testing
Testing Conducted Test Temperature Instrument # Reagent Pack Lot #

8 cross reactants 1 80C 402358 116678
_______________ 502884

NLC 500625
501022

______________ 507310
280C 501007

_____________________________ 502884 __________

Question 7: Clinical Matrix Comparison Study

(7)(a) Can you provide the Possing-Bablok regression analysis in sin glicate for the samples between 0.02 and 5
ng/mL? Currently I only hove the Passing Bablak regression analysis for the samples ranging from 0.02 to 20.

BEC Response to Question 7.

The following table contains the Passing -B3ablok regression analyses in singlicate for the different sample
concentration ranges.
Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k 121214: Response to FDA e-mail
Chaska. MN 55318 June 12. 2013
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Table 7-1: Pssing Bablok Regressio by Concentration Ranges

Range (ng/mL) N Slope (95% CI) Intercept (95% CI) Correlation

0.02 -20 96 1.00 (0.98 -1.00) 0.00 (0.00 - 0.00) r = 1.00

0.02 -5 93 1.00 (0.98 - 1.00) 0.00 (0.00 -0.00) r = 0.99

0.02-0.4 75 1.00 (1.00 -1.00) - 0.00 (0.00 -0.00) r = 0.99

Question 8: Thermal Sensitivity Concordance Studies

(8)(a) For the studies listed in table 1-1 of the June 4, 2013 response, can you please provide the concentration range
of samples tested for each study (ie., pre-verification concordance study, thermal sensitivity-impact an law
dose concordance/agreement; Repeat study, additional concordance studies-overall, thermal sensitivity-
impact on cross-temperature method comparison low dose and the thermal sensitivity-impact on cross-
temperature method comparison full range). / do not need the range for each comparison, just the
concentration range for each study.

I3EC Response to Question 8.

The concentration range of samples tested for each study is provided in Table 8-1 below.

Table 8-1: Study Concentration Ranges
Range of Results

Study Low (ng/mL) High (ng/mL)
Pre-verification Concordance Study 0.022 0.404

Thermal Sensitivity - Impact on Low
Dose Concordance/Agreement: 0.021 0.612

Repeat Study

Additional Concordance Studies - 0.022 0.621
Overall

Thermal Sensitivity - Impact on Cross-
Temperature Method Comparison 0.027 0.400

Low Dose

Thermal Sensitivity - Impact on Cross-
Temperature Method Comparison 0.027 94.147

Full Range ______________

Beckman Coulter. Inc. Access AccuTnl.3
1000 Lake Hazeltine Drive k1 21214: Response to FDA e-mail
Chaska. MN 55318 June 12. 2013
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Question 9: Clinical Sensitivity/Specificity

(9)(a) Please make sure that your estimates (and the associated 95% Cl) are consistent with the data provided in
response to question 3d in the December 24th response (i.e., 95% Cl calculated using the Exact Method). There
seems to be a mistake in the a 3 to 6 hours for the 0.03 cut-off. While the submission lists the 95% Cl as 90.2-
97.8, the package insert lists it as 90 to 99. Please correct any discrepancies in the package insert.

BEC Response to Question 9.

The files were reviewed and you are correct, there was a transcription error in the IFU. At the 3-6 hour
category for the 0.03 ng/rnL cutoff, the Exact method 95% Cl values are 90.2 to 97.8. The IFU has been updated
from the incorrect (90-99) 95% CI to the correct (90-98) 95% CI.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k1 21214: Response to FDA e-mail
Chaska. MVN 55318 June 12, 2013
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Caposino. Paula

:rom: Cundy, Scott T cSTCundy@beckman.com>
J;ent: Thursday, June 13, 2013 12:21 PMV
To: Pilcher, Ian; Caposino, Paula
Cc: Cetter, Kerrie S
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,

Just left you a voicemail. Will you please call my cell when you receive this note?

Thank you,
Scott

612 804-1728 Cell

Fmom: Pltcher, Ian [mailto:.Ian.Pilcher~cfda.hhs.cov1
Sent: Thursday, June 13, 2013 9:08 AM
Ta: Cundy, Scott T; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hi Scott,

Thanks for the reply. We still have concerns about Beckman's plan. While we typically don't ask for postmarket
agreements from 510(k)s, this is an unusual case. This 510(k) is the result of a warning letter and 2 major recalls, and the
fix that Beckman is implementing is being validated with conflicting data. In order for FDA to make a decision that this
device will be as safe and effective as predicate devices we need assurance that there are mitigation steps in place to
address the potential performance issues demonstrated by the conflicting validation data. In this case the mitigation
consists of increased monitoring and a plan for addressing the potential performance issue should it arise.

Beckman's updated plan states that they will stop shipment and notify customers to stop using the product if there are 100
or more discreet event occurrences of thermal insensitivity. FDA believes that the threshold of 100 discrete events is too
high to provide assurance that this device is safe and effective. Every event should be investigated, but a threshold of 20
or fewer discrete events for stop shipment with FDA agreement is more appropriate to provide assurance of the safety
and effectiveness of this device.

Please respond by PMVA eastern time today and contact me if you have any questions.

Regards,

Ian

Fmom: Cundy, Scott T (mailto:STCundvabeckman.coml
Sent: Thursday, June 13, 2013 12:08 AM
To: Pitcher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,
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Attached is BEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
ve have put in the language you requested indicating the circumstances in which withdrawal of the product

from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrences is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a
precedent for any future submission or our agreeing that establishing post-market conditions of this sort is
consistent with the law.

Sincerely,
Scott Cundy

Please be advised that this email may contain confidential informnation. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this emai may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Caposino, Paula

:rom: De, Arkendra
Sent: Thursday, June 13, 2013 11:09 AM
To: Caposino, Paula
Subject: RE: tLoQ for Beckman
Attachments: Record for K121124.doc

Hi Paula,

I have no additional analyses to include, but I would like to include the attached document for the record.
If there are any other questions, please let me know.

Thanks,
Arkendra

Fmom: Caposino, Paula
Sent: Thursday, June 13, 2013 10:52 AM
To: De, Arkendra
Subject: LoQ for Beckman

Hi Arkendra,
Did you have any analysis that you wanted me to include in the file? Otherwise I can add a note to the file that says it
appears that the LoQ estimates do not change in our analysis.
Let me know. And thanks for your help on this
P

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.
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To the record:
FDA used the Excel spreasheet data from the sponsor (plasma samples only) to calculate the
mean and %CV within-lab for each of the 11 samples, combining across temperature, instrument,
run, and day. Below are FDA's results.

Sample ID Mean Within-Lab Standard %CV
Deviation

1 0.011 0.0042 38.181818
2 0.014 0.0051 36.428571
3 0.023 0.0059 25.652174
4 0.026 0.0054 20.76923 1
5 0.037 0.0032 8.648649
6 0.038 0.0034 8.947368
7 0.053 0.0036 6.792453
8 0.063 0.0052 8.253968
9 0.138 0.0081 5.869565
10 0.254 0.0144 5.669291
11 10.036 10.0036 1 0.000000

Using the above table, FDA constructed a precision profile analysis, following CLSI EP 17-A2.
The below graph depicts the statistical model using the precision profile approach.

Power Function Using FDA's Within-Lab %CV Results (Plasma Samples Only)
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Using the equation shown in the above chart, a concentration of 0.02 yields a %CV of 20.3%,
very close to the sponsors goal of 20% CV.
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Caposino, Paula

:ror: Pilcher, Ian
S;ent: Thursday, June 13, 2013 10:22 AM
To: 'Cundy, Scott T'; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: FW: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

I apologize for the typo. We would like a response by 2 PM eastern time today.

Regards,

Ian
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:rom: Pilcher, Ian
J;ent: Thursday, June 13, 2013 10:08 AM
To: 'Cundy, Scott T'; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: RE: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hi Scott,

Thanks for the reply. We still have concerns about Beckman's plan. While we typically don't ask for postmarcet
agreements from 510(k)s, this is an unusual case. This 510(k) is the result of a warning letter and 2 major recalls, and the
fix that Beckman is implementing is being validated with conflicting data. In order for FDA to make a decision that this
device will be as safe and effective as predicate devices we need assurance that there are mitigation steps in place to
address the potential performance issues demonstrated by the conflicting validation data. In this case the mitigation
consists of increased monitoring and a plan for addressing the potential performance issue should it arise.

Beckman's updated plan states that they will stop shipment and notify customers to stop using the product if there are 100
or more discreet event occurrences of thermal insensitivity. FDA believes that the threshold of 100 discrete events is too,
high to provide assurance that this device is safe and effective. Every event should be investigated, but a threshold of 20
or fewer discrete events for stop shipment with FDA agreement is more appropriate to provide assurance of the safety
and effectiveness of this device.

Please respond by PMA eastern time today and contact me if you have any questions.

Regards,

Ian

From: Cundy, Scott T [mailto:STCundv~beckman.coml
Sent: Thursday, June 13, 2013 12:08 AM
To: Pllcher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: SEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,

Attached is SEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
we have put in the language you requested indicating the circumstances in which withdrawal of the product
from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrences is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a
precedent for any future submission or our agreeing that establishing post-market conditions of this sort is
consistent with the law. 

)~
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Sincerely,
Scott Cundy

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Caposino, Paula

:rom: hias, Courtney H
.;ent: Thursday, June 13, 2013 9:40 AM
To: Caposino, Paula; Chesler, Ruth A
Subject: FW: k121214 Decision Summary BaI Tni.doc
Attachments: k121214 Decision Summary.dloc

Importance: High

Thanks. This looks good. I have a couple of easy edit suggestions.

Courtney

From: Chesler, Ruth A
Sent: Wednesday, June 12, 2013 5:37 PMV
To: Lias, Courtney H-
Cc: Caposino, Paula
Subject: FW: k121214 Decision Summary BC1 Tni.dloc
Importance: High

Courtney - can you look at the DS for Beckman Tnl? It is missing a few details which Paula is waiting for answers from
Beckman on but is otherwise complete.

thanks

Ruth

From: Caposino, Paula
Sent: Wednesday, June 12, 2013 3:41 PM
To: Chesler, Ruth A
Subject: k121214 Decision Summary.doc

Here it is.
Thanks. Paula
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510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY AND INSTRUMENT COMBINATION TEMPLATE

A. 510(k) Number:
k121214

B. Purpose for Submission:
New Device

C. Measurand:
Cardiac troponin I (cTnI)

D. Type of Test:
Quantitative paramagnetic-particle chemiluminescent immunoassay

E. Applicant:
Beckman Coulter, Inc.

F. Proprietary and Established Names:
Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators for use on the Access
2 Immunoassay System

G. Regulatory Information:

1. Regulation section:
21 CFR 862.1215 Creatine phosphokinase/creatine kinase or isoenzymes test
system
21 CFR 862.1150 Calibrator
21 CFR 862.2160 Discrete photometric chemistry analyzer for clinical use

2. Classification:
Class 11 (21 CFR 862.1215 and 21 CFR 862.1150).
Class 1(21 CFR 862.2160)

3. Product code:
MMI, Immunoassay method, troponin subunit
lIT, Calibrator, secondary
JIB, Analyzer, chemistry (photometric, discrete), for clinical use

4. Panel:
Clinical Chemistry (75)

H. Intended Use:
1. Intended use(s):

See Indication(s) for use
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2. Indication(s) for use:
The Access AccuTnl+3 Reagent is a paramagnetic particle, chemi luminescent
immunoassay for the quantitative determination of cardiac troponin I (cTnI) levels
in human serum and plasma using the Access 2 Immunoassay Systems to aid in
the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl±3 Reagent for the quantitative determination of cardiac troponin I
(cTnI) levels in human serum and plasma using the Access 2 Immunoassay
Systems to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

3. Sp~ecial conditions for use statement(s):
For prescription use, for in vitro diagnostic use, not to be used for risk
stratification

4. Special instrument requirements:
For use on the Access 2 Immunoassay System

1. Device Description:
The Access AccuTnl+3 Reagent packs contain:
* Paramagnetic particles coated with mouse monoclonal anti-human cardiac

troponin I suspended in TRIS buffered saline, with surfactant, bovine serum
albumin (BSA) matrix, <0.1I% sodium azide, and 0. 1% ProClin 300

* 0. IN NaOH
* TRIS buffered saline, surfactant. <0.1I% sodium azide and 0. 1% ProClin 300
* Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate diluted in

ACES buffered saline, with surfactant, BSA matrix, protein (bovine, goat,
mouse), <0.1I% sodium azide, and 0.25% ProClin 300

The Access AccuTnl+3 Calibrators contain multi-point calibrators for use with the
Access AccuTnl+3 Reagent. Individual vials contain zero or approximately 0.3, 1.2,
5.0, 25 and 100 ng/mL (ng/L) of recombinant cardiac troponin I complex.
respectively, in a buffered BiSA matrix, with surfactant, <0. I% sodium azide, and
0.1% ProClin 300. The calibrators are sold separately.

The Access 2 Immunoassay System is a microcomputer controlled, random-access
and continuous-access instrument. The instrument performs enzyme immunoassays
utilizing paramagnetic particle solid phase and chemiluminescent detection. A
luminometer measures the amount of light generated by the reaction. The Access 2 is
designed to be used with numerous different immunoassays. The system software
was designed such that immunoassays can be added to the system without changing
the system software. A separate assay-specific protocol file, the APF, is loaded into

2
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the system. The APF contains all assay specific parameters used to process a
particular assay.

To correct thermal sensitivity from ambient temperature fluctuations that could affect
the accuracy of troponin test results, the sponsor developed a software algorithm that
normalizes troponin results. This solution was implemented through a combination
of system and operating software changes.

J. Substantial Equivalence Information:
I . Predicate device name(s):

ADVIA Centaur Tnt-Ultra Assay
ADVIA Centaur Tnt-Ultra Calibrator
Access 2 Immunoassay System

2. Predicate k number(s):
k053020 for the ADVIA Centaur Tnl-Ultra Assay and ADVIA Centaur Tnt-Ultra
Calibrator; k922823/A007 for the Access 2 Immunoassay System

3. Comparison with predicate:

Similarities ______________

Access AccuTnl+3 Reagent for Predicate Device
Item use on the Access 2 Immunoassay (k053020)

in vitro diagnostic method for the
Intended Use quantitative measurement of Same

cardiac Tntl in serum and plasma __________

Assay Principle Chem iluminescent sandwich Sameimmunoassay ___________

Test System Automated immunoassay Same
instrument

Primary Reagent Solid phase magnetic particles, Same
Materials anti cTnl antibodies

Differences
Access AccuTnl+3 Reagent for Predicate Device

Item use on the Access 2 Immunoassay (k053020)
System

Indications For No fo.iksrtfcto s For risk stratification
Use use

Serum, heparinized
Sample Types Serum and heparinized plasma plasma and EDTA

______________ __________________________ plasma

InsrumntAccess 2 Immunoassay System ADVIA Centaur
Insruen with thermal algorithm capability System

Specific Reagent IMouse monoclonal anti-human Polyclonal goat anti-
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Differences
Access AccuTnl+3 Reagent for Predicate Device

Item use on the Access 2 Immunoassay (k053020)
________________System __________

Materials cTnl alkaline phosphatase cTnl antibody labeled
conjugate, magnetic particles with acridinium ester,
coated with mouse monoclonal 2 biotinylated mouse
anti-human cTnl monoclonal anti-eTnI

antibodies, magnetic
particles conjugated

______________with streptavidin
Acute
Myocardial 0.03 ng/mL validated based on 0.9 ng/mL per WHO-
Infarction (AMI) clinical trial outcome defined cutoff
Cut-Off __________________

Upper Reference 99, pretlof0.2n/L 9 9 th percentile of 0.04
Limit 99pretlIf00 gm ng/mL

___________________Similarities ____________

ItemAccss ccunI+3Calbraors Predicate Device
ItemAccss ccunl+3Calbraors(k053020)

Inteded o caibrte te Acess Intended to calibrate
Intended Use. Intned toairaetheAcs the ADVIA Centaur

Accunl+ ReaentTnl-Ultra assay

Differences
ItemAccss ccunI+3Calbraors Predicate Device
ItemAccss ccunl+3Calbraors(k053020)

Calibrator Recombinant troponin complex in Bovine cTnl in goat
Materials buffered BSA serum
Calibrator Six Liquid: approximately 0, 0.3, Two lyophilized: high
Number And 1.2, 5.0, 25 and 100 nglmL (with and low (use with
Type no master curve) Master Curve)

K. Standard/Guidance Document Referenced (if applicable):
* Evaluation of Precision Performance of Quantitative Measurement Methods;

Approved Guideline (EP5-A2)
* Evaluation of the Linearity of Quantitative Measurement Procedures: A

Statistical Approach; Approved Guideline (EP6-A)
* Interference Testing in Clinical Chemistry; Approved Guideline (EP7-A2),
* Evaluation of Detection Capability for Clinical Laboratory Measurement

Procedures; Approved Guideline (EP I7-A2)
* Evaluation of Stability of In Vitro Diagnostic Reagents; Approved Guideline

(EP25-A)
* Defining, Establishing, and Verifying Reference Intervals in the Clinical

Laboratory; Approved Guideline (C28-A3c)

4

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



L. Test Principle:
The Access AccuTnl+3 Reagent is a two-site immunoenzymatic ("sandwich") assay.
Monoclonal anti-cTnI antibody conjugated to alkaline phosphatase is added to a
reaction vessel along with a surfactant-containing buffer and sample. After a short
incubation, paramagnetic particles coated with monoclonal anti-cTnl antibody are
added. The human cTnl binds to the ant i-cTnl antibody on the solid phase, while the
anti-cTnl antibody - alkaline phosphatase conjugate reacts with different antigenic
sites on the cTnl molecules. After incubation in a reaction vessel, materials bound to
the solid phase are held in a magnetic field while unbound materials are washed
away. Then, the chemi luminescent substrate Lumi-Phost 530 is added to the vessel
and light generated by the reaction is measured. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the
sample is determined from a stored, multi-point calibration curve.

M. Performance Characteristics (if/when applicable):
1. Analytical aerformance:

a. Precision/Reproducibllly:
The sponsor evaluated precision in several studies based on CLSI EP5-A2.

The first 3 studies were conducted at one of 3 ambient temperature conditions.
The studies performed at 1 8'C and 280C were performed internally. A low
spiked patient pool (1p), 3 commercial controls (c), and one high patient pool
(hp), were assayed in replicates of 2, 2 shifts per day, 2 runs per shift, for a
total of 21 shifts (42 runs) over 13 days. These studies were performed on I
instrument and I reagent lot.

The third study was performed externally under existing laboratory conditions
(measured temperatures ranged from 200C to 240C). Six commercial controls
(ranging from 0.02 nglmL to 15 nglmL) were run in duplicate, 2 runs per day
for 20 days for a total of 40 runs. This study was performed on I reagent lot
and I instrument.

The fourth study was a confirmation study that was run across multiple
ambient temperatures ranging from 1 8'C to 280C. The sponsor used a low
spiked patient pool, 3 commercial controls, and one high patient pool. These
samples were tested in duplicate in 2 runs per shift, 2 shifts per day, over 14
days. One reagent lot and on one instrument was used in this study.

The following data are representative of the results from the precision studies
and are presented in the labeling:

5 I
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Mean Within-Run Between-Run Total Imprecision
S (%CV) (%CV) (%CV)

0.07 (1p) 5 5 7
0.91 (c 2 5 5
1.96 (c) 2 5 5

13.97 (c) 2 5 5
56.36(hp) 5 4 6

The sponsor also determined the precision of the device using 3 low-level
natural patient sample pools. 2 instrument, 2 reagent lots, multiple ambient
temperatures ranging from I 80C to 280C and multiple calibration cycles over
14 days. The samples were assayed in replicates of 2 per run, 2 runs per shift
and 2 shifts per day. The results of the study are summarized below:

Mean Total imprecision Total imprecision
________ (SD. nglmL) (%CV)
0.04 0.003 8
0.43 0.022 5
1.01 0.043 4

Field precision siudies: The sponsor performed a precision studies in-house
to simulate the use of the device by the end user. This study was designed to
incorporate different sources of variability that may be found in the field
including: the simultaneous running of other assays; variability in test request
type (e.g., panel, reflex, stat, and individual testing); variability of ambient
temperatures; and variability of instrument age. The sponsor used quality
control material for the study, 3 instruments and I lot of reagent. The sponsor
cycled the temperature of the laboratory from 18 to 28 'C over the course of 6
hours over 3 days of testing. The samples were assayed in a minimum of 44
replicates on each instrument across the 3 days of testing. The results of this
study are summarized below:

Instrument Sample Mean Within-instrument % CV
_____ng/mL

1 1 0.056 4.1
2 0.641I 4.6
3 2.040 3.7
4 0.383 5.4

1_____ 5 8.248 5.41
2 1 0.055 8.7

2 0.636 4.9
3 2.054 3.5
4 0.389 6.l

_______5 8.348 3.8
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3 1 0.053 5.0
2 0.594 4.6
3 1.874 3.2
4 0.366 4.9

_______5 7.802 4.5

External Field precision study: The sponsor performed this study to evaluate
the precision of the device at external sites. Commercially available quality
control materials were run in duplicate per run with 3 lots of reagents on 5
instruments at 5 external sites over 10 days (sample I fell below the LoQ of
the assay and is not listed). Three sites ran a total of 20 runs, I site ran a total
of 18 runs and I site ran a total of 40 runs. One instrument was used at each
site. The results of the study are summarized below:

R aetlot I __________

Sample Means (ng/mL) Within-lab %CVs
Iobserved at the 5 sites observed at the 5 sites

2 0.034 to 0.042 3.5 to 4
3 0.622 to 0.685 2.4 to 4.4
4 0.928 to 1.04 2 to 5.2
5 2.586 to 2.8 13 2.5 to 4.3
6 14.19 to 16.19 1.9 to7.4

Reagent lot 2
Sample Means (ng/mL) Within-lab %/CVs

Iobserved at the 5 sites observed at the 5 sites
2 0.032 to 0.040 4.6 to I I
3 0.602 to 0.642 2.4 to 5.0
4 0.883 to 1.055 2.8 to 6.5
5 2.492 to 2.68 2.8 to 5.4
6 13.48Sto 15.19 1I.8 to 6.9

R aetlot 3 __________

Sample Means (ng/mL) Within-lab %CVs
observed at the 5 sites observed at the 5 sites

2 0.030 to 0.036 4.3 to 15
3 0.0594 to 0.645 2.7 to 5.7
4 0.880 to 0.996 1.9 to 6.0
5 2.455 to 2.65 2.4 to 5.0
6 113.82 to 14.85 2.1 to 8.2

b. Linearity/assay reportable range:
Linearity was evaluated in accordance with the CLSI EP6-A guideline
utilizing 2 reagent lots and 2 instruments at 3 different temperature conditions
(from I8 to 28 0C) using lithium heparin plasma samples spiked with native
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cardiac troponin I analyte. The sponsor evaluated linearity using 9 pools of
varying analyte concentration that spanned the reportable range of the assay.
A total of 8 replicates of each high and each low sample were analyzed and 4
replicates of each intermediate mixture of high and low were analyzed with
each reagent lot and instrument at each temperature. A total of 12
independent analyses were performed. The polynomial fit was significant for
all analyses but the maximum deviation from nonlinearity was 14%. The
sponsor claims acceptable linearity from 0.003 to 106.04 ng/mL.

High Dose Hook Effect: The sponsor demonstrated that there was no high
dose hook effect from the concentration of the S5 calibrator ( l 00 ng/mL) to
2.529 ng/mL.

The reportable range of the device is 0.02 ng/mL to 100 nglmL.

c. Traceability. Stability, Expected va/lues (controls calibrators, or methods):
The Access AccuTnl+3 Calibrators are standardized to an internal standard.
They are identical to the previously cleared (kO 10429) Access AccuTni
Calibrators.

Calibrators are value assigned using primary reference curves and verified
using quality control material and patient samples that must meet
specifications. The value assignment process was reviewed and found to be
acceptable.

Calibrator stability: The calibrators are stable for 12 months when stored
unopened at -20'C. Once opened, the calibrators are stable for 60 days when
stores at 2 to 80C. The calibrator stability protocols were reviewed and found
to be acceptable.

d. Detection limit:
The limit of blank (LoB), limit of detection (LoD) and limit of quantitation
(LoQ) studies were performed following the recommendations in EPI 7-A2.
Testing was performed over 3 days using 2 reagent lots, 3 instruments, 3
calibration cycles with 3 different temperature conditions (from 18 to 28 'C).

To estimate the LoB, 4 blank samples were measured in replicates of 10 on
each day of testing on each instrument/reagent lot combination at the different
temperature conditions. The LoB was established to be 0.003 ng/mL. The
sponsor claims that the LoB is <0.01I ng/m L.

To estimate the LoD. 6 native lithium heparin plasma samples containing low
levels of troponin I analyte were measured in 2 runs of 10 replicates each
during each day of testing on each instrument/reagent lot combination at the
different temperature conditions. The sponsor claims an LoD of 0.01 ng/mL.
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To estimate the LoQ, I I native lithium heparin plasma samples containing
low levels of troponin I analyte were measured on each instrument/reagent lot
combination at the different temperature conditions.

The sponsor claims an LoQ of 0.02 ng/mL with a performance goal of < 20%
CV (within-lab). The lowest concentration with a % CV (within-lab) < 10%
was estimated to be 0.04 nglmL.

The sponsor provided data demonstrating that the LoQ of the device using
serum samples at 3 different temperature conditions (from 18 to 28 'C) is
identical to the LoQ of the device using lithium heparin plasma samples.

The reportable range of the device is 0.02 nglmL to 100 ng/mL.

e. A nalylkcal specificity:
Two levels of potential interfering substances were added to lithium heparin
plasma pools containing either 0.05 or 0.5 ng/mL troponin at 3 different
temperature conditions (from 18 to 28 'C). For the controls, the
corresponding solvent was added to the lithium heparin plasma pools
containing either 0.05 or 0.5 ng/mL troponin. Control troponin samples
(control sample) and samples spiked with the potential interferents (test
sample) were tested in replicates of 5 (for the 0.5 nglmL samples) or I0 (for
the 0.05 nglmL samples) and compared. The sponsor used I reagent lot and 6
instruments for this study. The sponsor concluded that the following
substances at the listed concentrations did not interfere with the performance
of the device.

Substance Added Concentration Difference
observed

Acetaminophen 3 and 20 mgldL <10%
Acetylsalicylic Acid 50 and 65 mg/dL <1 0%
Allopurinol 2 and 40 mg/dL <1 0%
Ambroxol 8.6 and 40 mg/dL <1 0%
Ampicillin 1.8 and 5 mg/dL <10%
Ascorbic Acid 4 and 6 mgldL <10%
Atenolol 0.2 and I mg/dL <10%
Bilirubin conjugated 5 and 40 mgldL <10%
Bilirubin unconjugated 4 and 40 mg/dL <10%
Biotin 10 and 290 ng/mL <1 0%
Caffeine 2 and 10 mg/dL <10%
Captopril 0.5 and 5 mg/dL <10%
Cinnarizine 4.8 and 40 mg/dL <10%
Cocaine I and 2 mg/dL <10%
Diclofenac 2 and 5mgdL <10%
Digoxin 2 and 200 ngmL <10%
Dopamine *30 and 65 mg/dL I<10% at 30 mg/dL,
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_________________13.8% at 65 mg/dL

Erythromycin 2 and 20 mgldL <10%
Fibrinogen 100 and 1000 mg/d L <10%
Furosemide 3 and 40 mg/dL <10%
Hemoglobin 200 and 500 mg/dL <10%
Human Serum Albumin 5000 and 6000 mgldL <10%
Ibuprofen 40 and 50 mg/dL <10%
Low MW Heparin 8 U/mL and 28.8 U/mL <10%
Methyldopa 0.75 and 2.5 mgldL <10%
Nifedipine 20 and 60 pig/dL <10%
Nitrofurantoin 0.2 and 6.4 mg/dL <10%
Nystatin 0.7 and 2.15 mg/dL <10%
Oxytetracycline 0.5 and 24 mg/dL <10%
Phenytoin S and 10 mg/dL <10%
Propranolol I and 500 pg/mL <10%
Quinidine 0.6 and 2 mg/dL <10%
Simvastatin 4 and 20 pig/mL <10%
Theophylline 2 and 25 mgldL <10%
Triglycerides 1000 and 3000 mg/dL <10%
Trimethoprim 1.8 and 7.5 mgldL <10%
Verapamil 0.1I and 16 mg/dL <10%
Warfarin 3 and 30 pLg/mL <10%
*For dopamine, the sponsor claims no interference up to 30 mgfdL

To evaluate cross reactivity, the substances shown in the following table were
added to lithium heparin plasma pools containing 2 levels of troponin (:S 0.02
ng/mL and approximately 0.5 ng/mL). Control and test samples were tested
on 6 instruments and 2 reagent lots at 3 temperature conditions (from 18 to 28
0C) in replicates of 10 for the low troponin samples (<0.02 ng/mL) and
replicates of 5 for the high troponin samples (0.05 ng/mL). For each possible
cross-reactant tested, the troponin I concentration (ng/mL) obtained for the
spiked sample was compared to the troponin I concentration obtained with the
control sample and applied to the following formula: % cross reactivity=
[(mean dose of spiked - mean dose of control)/amount of cross reactant
spiked] X 100. The sponsor concluded that the following proteins at the
concentration listed did not cross react (defined as < I% cross reactivity) with
the device.

Substance Concentration tested ng/mL
Actin 1000
Cardiac troponin C 1000
Recombinant human CK-MB 1000
Myoglobin 1000
Myosin 1000
Recombinant human cTnT 250
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Skeletal troponin 1 1000
Tropamyosin 1000

HAMA/Heterophile antibodies: The sponsor provided results demonstrating
that their formulation reduces the effects of HAMA interferents. They include
the following in the Limitations of the Procedure section of the Instructions
for Use:

"For assays employing antibodies, the possibility exists for interference by
heterophile antibodies in the patient sample. Patients who have been regularly
exposed to animals or have received immunotherapy or diagnostic procedures
utilizing immunoglobulins or immunoglobulin fragments may produce
antibodies, e.g. HAMA. that interfere with immunoassays. Additionally,
other heterophile antibodies such as human anti-goat antibodies may be
present in patient samples. Such interfering antibodies may cause erroneous
results. Carefully evaluate the results of patients suspected of having these
antibodies."

f Assay cut-off-

See section 4 "Clinical cut-off'

2. Comparison studies:

a. Method comparison:
Not applicable

b. Matrix comparison:
The sponsor conducted a clinical matrix comparison study to compare
matched lithium heparin plasma samples and serum samples randomly
selected from among the entire pivotal trial cohort. Results of Passing-Bablok
regression analysis of singlicate results are provided below (the sponsor
excluded 26 samples with troponin levels below the LoQ from these
analyses):

Passing Bablok Regression by Concentration Ranges
Range (ngmL) N Slope (95% CI) Intercept (95% CI) Correlation
0.02 to 20 196 1I (0.98Sto 1.00) I0.00 (0toO0) Ir =1.00
0.02 toS5 93 1 (0.98 to 1.00) 0.00 O0toO0 r--0.99
0.02 to 0.04 75 1 (1.00 to 1.00) 0.00 (0 to 0) r=- 0.99

Clinical concordance analysis using 123 matched samples from the pivotal
trial cohort was performed between the 2 sample types at the 0.03 ng/mL cut-
off and is provided below: The sponsor demonstrated 96% agreement
between the lithium heparin plasma samples and serum samples.
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Concordance at the 0.03 ng/mL cut-off
Serum < 0.03 Serum :0.03 Total

Plasma <0.03 138 13 141
Plasma 0.03 2 80 182
Total 40 83 1123

An additional matrix comparison study was performed at 3 different
temperature conditions (ranging from I 80C to 280C) on 2 instruments using I
reagent lot. The study included 97 matched serum and lithium heparin plasma
samples (not spiked or diluted) which were run at each temperature condition.
The following are representative results (of singlicate measurements) of
Passing-Bablok regression analysis and are presented in the labeling:

Range (ng/mL) n Slope (95% CI) r value Intercept (95% Cl)
0.02 -71.76 97 1.03 (1.00 - 1.05) 0.99 0.00 -0.01 - 0.00)

3. Clinical studies:

a. Clinical Sensitivity:
A clinical study was performed to evaluate the clinical performance of the
device at the different cut-offs. A multicenter prospective study enrolled 1929
patients from Emergency Departments presenting with chest pain or
equivalent ischemnic symptoms suggestive of Acute Coronary Syndromes.
Final diagnoses were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of
Myocardial Infarction. Serial samples were collected from patients within 9
hours of presentation to the ER. The sample collection times were at baseline,
I to 3 hours, 3 to 6 hours and 6 to 9 hours after presentation to the ER.
Investigators and adjudicators were blinded to the proposed device' s results.
Adjudicators were also blinded to site diagnoses. All results presented below
were based on the adjudicated diagnoses. Testing was performed using
lithium heparin plasma samples. The results are summarized below:

Clinical Performance at 0.03 niz/mL (this cut-off was determined in a
feasibility study by ROC analysis)

Based on sample collection timepoint: ______________

Interval Sensitivity 5C% Specificiy %C

Baseline 87.4 (221/253) 82.6-91.2 89.3 (1495/1675) 87.7-90.7
>1-3 h 96.0 (119/124) 90.8-98.7 89.4 (907/1014) 87.4-91.3
:3-6 h 94.9 (149/157) 90.2-97.8 86.7 (816/941) 84.4-88.8
:6-9 ht 90.7 (39/43) 77.9-97.4 87.0 (2 14/246) 82.1-90.9
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Interval Positive Predictive Value Negative Predictive Value
%____ 95% CI %____ 95% CI

Baseline 55.1 (221/401) 50.1-60.1 97.9 (1495/1527) 97.1-98.6
>1-3 h 52.6 (119/226) 45.9-59.3 99.5 (907/912) 98.7-99.8

:3-6 h 54.4 (149/274) 48.3-60.4 99.0 (8 16/824) 98. 1-99.6
6-9 h 54.9 (39/71I) 42.7-66.8 98.2 (2 14/218) 95.4-99.5

Based on hours since symptom onset:
interval Sensitivitx Specificiy

____ ___% _ 95%CI %_____ 95% CI
<8 h 91.5 (151/165) 86.2-95.3 89.1 (885/993) 87.0-91.0

8 h 94.3 (150/159) 89.5-97.4 86.8 (966/1113) 84.7-88.7

Interval Positive Predictive Value Negative Predictive Value
____ ____% _ 95%CI %_____ 95% CI

< 8 h 58.3 (I151/259) J52.0-64.4 98.4 (885/899) 97.4-99.2
8 h 50.5 (150/297) J44.7-56.3 99.1 (966/975) 198.3-99.6

Clinical Performance at 0.02 ng/mL (9 9 th percentile upper reference limit)

Based on sample collection timepoint: _______________

Interval Sensitivjt 9% x Specifciy %C

Baseline 92.1 (233/253) 88.1-95.1 84.3 (1412/1675) 82.5-86.0
1-3 h 98.4 (122/124) 94.3-99.8 85.5 (867/1014) 83.2-87.6
3-6 h 98.1 (154/157) 94.5-99.6 81.0 (762/941) 78.3-83.4
:6-9 h 93.0 (40/43) 80.9-98.5 76.4 (188/246) 70.6-8 1.6

Interval Positive Predictive Value Negative Predictive Value
%95% CI %____ 95% CI

Baseline 47.0 (233/496) 42.5-51.5 98.6 (1412/1432) 97.9-99.1
1-3 h 45.4 (122/269) 39.3-51.5 99.8 (867/869) 99.2-100
3-6 h 46.2 (154/333) 40.8-5 1.8 99.6 (762/765) 98.9-99.9

> 6-9 h 40.8 (40/98) 31.0-51.2 9. 1811 559.

Based on hours since symptom onset: ______________

Interval Sensitivity Specificy
________% _ 95% CI %_____ 95% CI

< 8 h 96.4 (159/165) J92.3-98.7 83.2 (826/993) 80.7-85.5
8h 96.9 (154/159) J92.8-99.0 81.7 (909/1113) 79.3-83.9
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Interval Positive Predictive Value Negative Predictive Value
% 95%cI % i OYO CI

< 8 h 48.8 (159/326) 43.2-54.3 99.3 (826/832) 98.-970/ ,
>:8 h 43.0 (154/358) 37.8-48.3 99.5 (909/914) 198.7-99.8

Clinical Performance at 0.04 na/mL (lowest measured concentration with a
%CV (within-lab) <10%)

Based on sample collection timepoint: _______________

Interval / Sensitivity 95 lSpecificy %C

Baseline 77.1 (195/253) 71.4-82.1 93.9 (1572/1675) 92.6-95.0
1-3 h 89.5 (111/124) 82.7-94.3 93.5 (948/1014) 91.8-94.9

>3-6 h 87.3 (137/157) 81.0-92.0 93.0 (875/941) 91.2-94.5
>:6-9 h 90.7 (39/43) 77.9-97.4 93.1 (229/246) 89.2-95.9

Interval Positive Predictive Value Negative Predictive Value
%95% CI % 95% C1

Baseline 65.4 (195/298) 59.7-70.8 96.4 (1572/1630) 95.4-97.3
>1-3 h 62.7 (111/177) 55.1-69.9 98.6 (948/961) 97.7-99.3
:3-6 ht 67.5 (137/203) 60.6-73.9 97.8 (875/895) 96.6-98.6
6-9 ht 69.6 (39/56) 55.9-81.2 98.3 (229/233) 95.7-99.5

Based on ho urs since symptom onset:
Interval Sensitivity Specificy

___ __%__ 95%CI % 95%CI
< 8 ht 85.5 (141/165) 179.1-90.5 93.6 (929/993) 91.8-95.0
:8 h 88.1 (140/159) J82.0-92.7 92.7 (1032/1113) 91.0-94.2

Interval Positive Predictive Value Negative Predictive Value
____% I____ 95%CI %_____ 95%CI

< 8 h 68.8 (141/205) 62.0-75.1 97.5 (929/953) 96.3-98.4
>!8 h 63.3 (140/22 1 56.-697 98.2 (1032/1051) 97.2-98.9

b. Clinical speciicity:
See clinical specificity information above in 3a

c. Other clinical supportive data (when a. and b. are not applicable):
Not applicable

4. Clinical cut-off:
This assay has 2 claimed clinical cut-offs. One cutoff (0.03) was determined in a
feasibility study by ROC analysis. The second cut-off (0.02) is the 9 9 ,h percentile
upper reference limit. The sponsor also provided clinical performance
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information in the package insert at 0.04 nglmL which is the lowest concentration
with a %CV (within-lab) <1 0%.

5. Expected values/Reference range:
The sponsor conducted a multicenter prospective study to establish the 99t'h

percentile upper reference limit in a population of apparently healthy adults with
no known diseases of the cardiovascular system or other serious acute or chronic
diseases or infections. Lithium heparin plasma samples were evaluated. 527
subjects were enrolled at seven geographically diverse locations. Both male and
female subjects were included in the reference range study to determine the 99 'h

percentile upper reference limit.

The 99th percentile upper reference limit was demonstrated to be 0.02 ng/mL
(95% Cl1: 0.0 1 to 0.05).

N. Instrument Name:
Access 2 Immunoassay System

0. Systems Descriptions:
I . Modes of Operation:

Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer,
webserver, or mobile device?
Yes X orNo __

Does the applicant's device transmit data to a computer, webserver, or mobile
device using wireless transmission?
Yes _ _or No X

2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes
for this line of product types:.
Yes X or No __

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Sampling and Handling:
Instructions on sample handling are provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access AccuTnl+3
Reagent , calibration is required every 56 days.
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6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control
material be tested a minimum of once a day. The sponsor also states that quality
control testing should be performed in accordance with laboratory accreditation
requirements, applicable laws and good laboratory practices.

P. Other Supportive Instrument Performance Characteristics Data Not Covered In
The "Performance Characteristics" Section above:
Ambient temperature method comparison studies: The sponsor provided data from 4
studies to demonstrate the impact of ambient temperature differences on the test
result. Three of these studies focused on troponin concentrations around the cut-offs
(0.02 to 0.4 ng/mL for study 1; 0.02 to 0.6 ng/mL for studies 2 and 3). Study 4
evaluated the full reportable range (FR) of the device (0.03 to 94 ng/mL) and
regression analysis of low dose (LD) samples with troponin concentrations around the
cut-off (0.03 to 0.4 ng/mL) was also performed. In total, 751 lithium heparin plasma
samples were tested at different temperature conditions (ranging from 18 to 280C) on
multiple instruments using multiple reagent lots. Samples were divided into aliquots,
and tested at different temperature conditions. The sponsor performed Passing-
Bablok regression analyses of singlicate test results. The results of the 19 different
comparisons provided by the sponsor from the 4 different studies are summarized
below:

Study Low High n Slope (95% Cl) Intercept (95% Cl) r2
temp temp ________

I 180C 260C 57 1.04 (1.00, 1.08) 0.01 (0.00. 0.01) 0.97
1 80C 220C 59 1.00 (0.97, 1.02) 0.00 (0.00, 0.00) 0.99
220C 260C 57 1.05 (l.02, 1.08) 0.00 (0.00, 0.01) 0.98
200C 280C 61 0.97 (0.92, 1.03) 0.00 (0.00, 0.0!) 0.96
200C 24-C 61 0.98 (0.95, 1.01) 0.00 (0.00, 0.00) 0.99

___24
0C 280C 61 1.00 (0.95, 1.04) 0.00 (0.00. 0.01) 0.98

2 180C 260C 76 0.93 (0.90, 0.97) 0.00 (0.00, 0.01) 0.97
I180C 220C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99
220C 260C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99
200C 280C 78 0.95 (0.90, 0.98) 0.01 (0.00, 0.01) 0.99
200C 240C 78 0.99 (0.96. 1.01) 0.00 (0.00, 0.01) 0.99

____24
0C 280C 78 0.96 (0.93, 0.99) 0.00 (0.00. 0.00) 0.99

3 180C 280C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99
4 LD I180C 280C 42 1.00 (0.96. 1.05) 0.00 (0.00. 0.00) 0.99

1 80C 230C 42 0.98 (0.94, 1.02) 0.00 (0.00, 0.01) 0.99
____23

0C 280C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.99
4 FR 180C 280C 102 0.98 (0.97, 0.99) 0.00 (0.00, 0.00) 1.00

S18 0C 230C 102 11.02 (1.00, 1.03) 0.00 (-0.01. 0.00) 1.00
___23

0C 280C 102 10.96 (0.95, 0.98) 0.01 (0.00, 0.01) 0.99

Q.Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 21 CFR Part 809. 10.
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R. Conclusion:
The submitted information in this premarket notification is complete and supports a
substantial equivalence decision.
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S. Other Supportive Device and Instrument Information:
Additional Linearity Study: The sponsor also evaluated the linearity of the lower end
of the measuring range (using lithium heparin samples) by performing a study with
samples from 0.006 to 1.5 ng/mL (0.006, 0.15. 0.30, 0.60, 0.90, 1,J17, 1.50 ng/mL) at
different temperatures. For 18 and 230C, the polynomial fit was not significant. For
280C. the polynomial fit was significant but the maximum deviation from
nonlinearity was 1%.

Clinical matrix comparison: The sponsor created Receiver Operating Characteristic
curves (ROC) for each matrix using result from all 123 subjects with matched serum
and heparin plasma samples from the pivotal trial cohort. The areas under the ROC
curve (AUC) are 0.845 and 0.847 for plasma and serum respectively. The sponsor
concluded that this analysis demonstrated equivalent clinical performance between
the matrices.

Sponsor's postmarket monitoring plan and proposed corrective action plan: This
5 10(k) is the result of a warning letter and 2 major recalls (please refer to the copies
of the warning letter dated June 10. 2010, RES 54729. RES 58719, Beckman's reply
to the warning letter dated July 14, 2010 and a copy of the urgent product correction
action for the Access AccuTnl update dated June 18, 2010. All of these are
enclosed). The device includes a fix validated with one set of conflicting data (see
review memo documentation below). To ensure patient safety, the sponsor will
implement the following plan at commercialization (please refer to a copy of the
sponsors' "Responses to FDA's June 10, 2013 Request for Additional Information
(Fourth AlI Letter" which is enclosed, for the sponsor's complete plan).

The sponsor has established an AccuTnl+3 Early Response Team (ERT), to monitor
the performance of the device for the first 12 months after commercialization. This is
a multi-functional team of troponin subject matter experts, including representatives
from development, manufacturing, quality, customer and technical support, complaint
handling, product management, regulatory, and program management. It is the
responsibility of this team to review customer complaints, and rapidly address any
issue related to the device, including product performance.

If US annual discrete events on the Access2 instrument = I to 4 (Low incidence rate)
1. Investigate root cause (e.g., sample handling, contamination, drug interference,

heterophi le, etc.)
2. Update risk assessment based on event if appropriate
3. Determine CAPA eligibility and potential corrective action(s)
4. Continue post-launch surveillance

If US annual discrete events on the Access2 instrument > 5 (High incidence rate)
1. Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
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5. Continue root cause investigation
6. Extend ERT post-launch surveillance

If US annual discrete events on the Access2 instrument> 50 (Very high incidence
rate)
1. Stop ship product
2. Cease use notification to customers (with FDA agreement)

For this approach, a discrete event is defined as a customer complaint resulting in
confirmed thermally insensitive sample(s) yielding falsely increased or decreased
clinically relevant result(s) where the increase or decrease is proven to be caused by
inappropriate adjustment by the thermal algorithm (residual thermal bias).
Specifically, one discrete event would represent one malfunction, which may have
resulted in more than one erroneous patient result. Although the malfunction may
result in more than one customer complaint, if it is tied to one malfunction event, then
it is counted as one discrete event.

T. Administrative Information:
I . Applicant contact in formation:

a. Name of applicant: Beckman Coulter Inc.
b. Mailing address: 1000 Lake Hazeltine Drive

Chaska, MN 55318
c. Phone #:(952)368-7858
d Fax #: (952)368-7610
e. E-mail address (optional): ksoetter@beckman.com
f Contact: Kerrie S. Qetter

2. Review documentation:
As described above in Section S. "Sponsor's postmarket monitoring plan and
proposed corrective action plan", this 5 10(k) is the result of a warning letter and 2
major recalls and includes a fix that the sponsor is implementing (a thermal
algorithm) to correct thermal sensitivity from ambient temperature fluctuations
that could affect the accuracy of test results. This algorithm is validated with one
set of conflicting data. Specifically, when FDA analyzed the results from the
"Thermal Sensitivity - Impact on Low Dose Concordance/Agreement study" that
the sponsor provided in support of the algorithm, the estimates of the intercepts in
these regressions was always 0, but, the slope in the comparison between
measurements taken at 20 and 280C was 1.46 (95% Cl of 1.36, 1.54) and for
measurements taken at 18 and 260C the slope was 1.33 (95% CI 1.26, 1.40). In
FDA's June 20, 2012 request for additional information letter, the agency
expressed concern that the corrective algorithm may not resolve the thermal
sensitivity from ambient temperature (please refer to the June 20, 2012 review
memo). In response, the sponsor hypothesized that the anomalous results from
the study were due to improper sample handling (that resulted in samples that
were not thermally sensitive and thereby improperly corrected by application of
the thermal algorithm), however, they did not identify a root cause for the
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unacceptable performance of the device in the temperature concordance study
provided in the submission (please refer to the sponsor's December 14, 2Q12
response). The sponsor provided additional thermnal sensitivity agreement studies
in support of the algorithm (please refer to Section P of the decision summary).
During the February 4, 2013 meeting with the sponsor, FDA requested an
approach to make sure that the corrective algorithm is safe and effective and if it
fails in the intended use setting, that the sponsor have a mechanism in place to
ensure patient safety (please refer to the meeting minutes for the February 4, 2013
in-person meeting with the sponsor). On June 13. 2013, the sponsor provided
their proactive approach (please refer to Section S. "Sponsor's postmarket
monitoring plan and proposed corrective action plan").

3. Substantial Equivalence Discussion:
Yes No

I . Same Indication Statement? X If YES = Go To 3

2. Do Differences Alter The Effect Or Raise X If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise IX If NO =Go To 8
Enough? I If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? I If NO =Stop NSE

8. Performance D ata Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: SE

Note: See
http://eroom.fda.gov/eRoomReq/Files/CDRH3/CDRHPremarketNotiication5 10k
Proaram/0 41 48IFLOWCHART%2ODECISION%/2OTREE%/20.DOC for
Flowchart to assist in decision-making process. Please complete the following
table and answer the corresponding questions. 'Yes' responses to questions 2, 4.
6, and 9, and every "no" response requires an explanation.

a. Explain how the new indication tftffers from the predicate device's indication:
The predicate device includes a claim for risk stratification, the indications for
use for this device does not include this claim.

b. Explain why there is or is not a new effect or safety or effiectiveness issue:
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0 By excluding the indication for risk stratification, there is no new safety or
effectiveness issue since other clinical information can be used to assess
patient risk.

c. Describe the new technological characteristics:

di Explain how new characteristics could or could not affect safety or
effectiveness:

e. Explain how descriptive characteristics are not precise enough:
Because the clinical use of this in vitro diagnostic device is based upon its
performance characteristics, descriptive characteristics alone are not sufficient
to support a claim of substantial equivalence to legally marketed in vitro
diagnostic devices.

f. Explain new types of safety or effectiveness question(s) raised or why the
questionms) are not newv:

g. Explain why existing scientiffic methods can not be used:

h. Explain what performance data is needed:
See section M of the SE review template.

0i. Explain how the performance data demonstrates that the device is or is not
substantially equivalent: The submitted informnation in this premarket
notification is complete and supports a substantial equivalence decision. See
the decision summary template sections M, P and S for more information.

U. Reviewer Name and Signature: Paula Caposino

2013.06.14 16:52:27 -04'00'

Paula Caposino, Ph.D.
CDRH/OIR/DCTD
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Center for Devices and Radiological Health
Health Hazard Evaluation IZ Health Risk Assessment 01

RES #: 54729 ORACLE#U: _ _____ RECALL #U(s): ______

Date: ______ _ (Month DD, YYYY) Safety Officer: Jan Pileber______

__________________I. Product Data I

Panel Code: 75 Access® Immunoassay Systems AccuTni Reagent
Product Code: MMI Device Name: Kit when used in conjunction with UniCel Dxl

Access Immunoassay Systems
Reagent: A78803,

Model: 33340; Lot/Serial Numbers: All lots
Calibrators: 33345

Marketing Status (Include 510(K) or PMA Number, Specify if Exempt From 510(K):
k010429,k021814

Total Number of Devices In Distribution: 196,071
U.S. 184,110 1Foreign: 11,961
Number of Devices Subject to Recall or Review: 196,071
U.S.: 184,110 Foreign: 11,961
Manufacturer / Recalling Firm, Address:
Beckman Coulter, Inc.
250 S. Kraemer Blvd.
Brea, California 92821. USA
Product Description (include Intended Use from labeling or known off-label uses):
The product being recalled is the Access® Immunoassay Systems AccuTni Reagent Kit when used in conjunction with
UniCel Dxl Access Immunoassay Systems.

The manufacturer claims the following intended use: The Access® Accu'lnI assay is a paramagnetic particle,
chemiluminescent immunoassay for the quantitative determination of cardiac troponin I (cTni) levels in human serum
and plasma using the Access Immunoassay Systems to aid in the diagnosis and treatment of myocardial infarction and
cardiac muscle damage. Cardiac Troponin I determination also aids in the risk stratification of patients with unstable
angina or non-ST segment elevation acute coronary syndromes with respect to relative risk of mortality, myocardial
infarction, or increased probability of isehemic events requiring urgent revascularization procedures.

JIts 5,t 72 9
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Center for Devices and Radiological Health
Health Hazard Evaluation 0 ~ Health Risk Assessment 01

RES #: 54729 ORACLE#U: _ _____ RECALL # (s): ______

Date: (Month DD, YYYY) Safety Officer: Ian Pilcber

111. Problem. Definition and An:.alygjs
Reason for Recall or Risk Assessment

" Description of the Defect, Malfunction or Error in Use of the Device:
Beckman Coulter has confirmed customer reports that different results have been obtained from the same patient
samples assayed on Access/Access 2 and UniCel Dxl platforms. This is a system issue and occurs wvith all lots of
Troponin Reagent when used in conjunction with this analyzer. Values obtained using UniCel Dxl systems
demonstrate a positive bias when compared to values obtained with Access® or Access® 2 systems. Troponin I
Lest results when assayed with AceuTnI Reagent (REF 33340 and A78803) run on the UniCel Dxl system have
been shown to have a positive bias up to 48% wvhen compared with results run on the Access/Access 2 systems.

* Root Cause of the Problem (If Known):
Tlhe root cause is unknown and an investigation is in process.

* Factors that May Contribute to Product Risk (i.e. Device Design, Manufacturing Problems or User Error):
The AccuTnI reagents have been modified several times since they received 5 10(k) clearance. FDA believes that
some of these modifications required 5 10(k) clearance, but Beckman Coulter did not submit a 5 10(k) or notify
FDA of these changes. Since FDA did not receive 5 10(k) submissions for the modified reagents, the
performance of the device currently in distribution has not been reviewed to determine if it is substantially
equivalent to a cleared device.

Incorrect troponin test results may lead to incorrect diagnosis of acute myocardial infarction and inappropriate
risk stratification of unstable angina and non-ST segment elevation acute coronary syndrome.

* If Device Failure Occurs is it Easily Recognized by User?
No, this malfunction is not easily recognized unless they also test the sample on another analyzer. This
malfunction does not appear to cause quality control samples to fail.

Manufacturer's CAPA Investigation (If Available):

" Summary:
None submitted. CAPA in progress.

* Date of Analysis:
Not applicable

" Firm's Estimate of Number of Devices that will Develop the Defect and/or Fail:

* How Man)' Devices from the Affected Lots Are Expected to Have or Develop the Defect?

All of the devices from the affected lots are expected to develop the defect when used on the DXI system.

* How Many Devices with the Defect are Likely to Exhibit the Failure over the Lifetime of the
Device?
All devices are will to exhibit the failure.

* Of Those Devices that Fail, How Many are Likely to Cause Injury if Used?
The firms Health Hazard stated that the frequency of occurrence ranged from remote (defined by firm as
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Center for Devices and Radiological Health
Health Hazard Evaluation IN Health Risk Assessment 03

lRES MI 54729 ORACLE # ______ RECALL #t (a):______
Date: (onth DD, YY Safet Officer: Ian Pleher

<0.02 per year) to frequent (defined by firm as 1 but <10 per year).

*Any Coimments on How these Estimates were Reached:
The firm did not define how they reached these estimates.

Firm's Conclusion About Health Risk. (Attach a Copy of Firm's HHIs or BAs): The firm's documentation
evaluated the following patient risks and associated hazards due to falsely elevated results on the Dxl:

o Patient is monitored longer due to false positive results. (Initial or in serial samples). Hazard: Patient is
subjected to repeat testing and unnecessary specimen redraws.

o Patient is given cardiac medications due to false positive results. (Initial or in serial samples). Hazard:
Patient is exposed to unnecessary drugs. Recommended drug therapies carries inherent risks including
severe bleeding.

o False positive results. (initial or for serial samples) Hazard: Patient is subjected to repeat testing and
unnecessary specimen redraws. Patient is inconvenienced by unnecessary hospital stay and medical
expenses.

a Patient is given diagnostic catheterization due to incorrect false positive results. (initial or for serial
samples) Hazard: Patient is subjected to unnecessary invasive procedure.

The firm's Hazard analyses listed multiple risk mitigation factors for these false positive results. These included
the following in clinical practice: Some labs will repeat high measurements, there are clinical studies showing low
risk from a low shift above the 99% URL, serial draws are used for clinical assessment, and most labs designate
one system for TnI.
They also stated that QC failures will alert customers of system bias issue, limits for total allowable error include
platform bias, and clinical decision points are established as one time events, while system bias is an evaluation of
trends (day to day QC).
Additionally, they stated that bias at dose levels <0.04 ag/niL are considered negative and may be below the lower
limit of detection and that the AccuTnI results should be interpreted in light of the total clinical presentation of the
patient and should not serve as a stand alone diagnostic measure.
Based on the factors above, the firm concluded that the risk caused by the defect is acceptable and define it as "as
low as reasonably practicable".

Any FDA Comments: FDA believes that the performance of this device has not been fully characterized. Th~e
manufacturer has made significant modifications to the reagents without notifring FDA, so FDA has not reviewed the
modified reagents for safety and effectiveness or made a determination that the current device is substantially
equivalent.
FDA also believes that the falsely elevated results caused by this defect have the potential to subject patients to
serious risk. Most facilities will only run this test on one analyzer, and if the analyzer is the DxI, then they will not
bnow that the result is biased compared to the Access and they may act upon the biased result. In the worst case
scenario, this may lead to unnecessary cardiac catheterization. This is an invasive procedure that is not without
serious risk to the patient. It should be noted that in the risk control section of the firn's health hazard analysis, they
state that QC will detect the bias, but this is only applicable to facilities rnning AccuTnI on the DxI and Access
analyzers. Additionally, FDA believes that TnI results can be used as the primary piece of data in making patient
treatment decisions, which raises the risk of unnecessary procedures being performed or medications given. It should*
also be noted that the bias, which has an average of 30% but has been seen up to 48%, will be seen on every Tn!
evaluation performed. The fact that every TnI result will be falsely elevated greatly increases the risk associated with
this defect.
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Center for Devices and Radiological Health
Health Hazard Evaluation N Health Risk Assessment 03

RES #: 54729 ORACLE#U: _______RECALL # (s): _ ____

Date: (Month DD, YYYY) Safety Officer: Ian Filcher
Advense Events, Complaints and Problems or Incidents that may be Related to the Device Defect:

Number of Complaints 47 Malfunction Reports 47

Injuries Reported U.S. 0 International 0
Deaths Reported U.S. 0 International

0

Sources:

Manufacturer x Inspection _______ MDR's _______

Explanation:

The manufacturer has reported 47 complaints with no adverse events reported.

Describe the Complaints and Injuries Reported to Date:
The fim reported to have received 47 customer complaints of positive bias in results with no adverse events. One of
these reports documented a physician's concern that multiple results above the upper reference limit were reported.
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Center for Devices and Radiological Health
Health Hazard Evaluation IS Health Risk Assessment 0

RES #: 54729 ORACLE U _______ RECALL # (s): ______

Date: ______ _ (Month DD, YYYY) Safety Officer: Jan Plicher______

ILL Health Risks
TO BE COMPLETED BY MEDICAL OFFICER Oft COMMHTTEE

THE FOLLOWING ASSESSMENT IS BASED ON CURRENTLY AVAILABLE INFORMATION.
CONCLUSIONS MAY CHANGE IF ADDITIONAL INFORMATION BECOMES AVAILABLE IN THE
FUTURE.

Immediate and Long Range Health Consequences:

A. Describe the Immediate and Long Range Health Consequences (injuries or Illnesses) That May Result front
Use of or Exposure to the Defective Device. (Include Known Off Label Uses) Troponin is used as an essential
piece of diagnostic information in the differential diagnosis of acute chest pain, shortness of breath, traumatic and
post-operative cardiac injuries, in short, for the diagnosis of cardiac muscle injury. Troponin is also part of several
prognostic and risk algorithms for longer term Prognosis of patients with various conditions that can cause cardiac
injury.

BI. Describe Any Factors That May Mitigate the Risk: In the past, CPK-MB enzymes were measured concurrently
with troponin levels. However, many clinical laboratories only measure traponin and have discontinued
CPK-MB. CPK-MB used to be helpful as a separate diagnostic check on troponin assay performance.
Although serial sampling for troponin detecting rising levels of troponin can be a mitigation with false
elevation of troponin around the cutpoint, a single elevated troponin level together with a clinical history
of chest pain (cardiac or non-cardiac in origin) may tip the balance to send a patient for catheterization in
the intcrest of "saving myocardium" by earliest intervention. Electrocardiographic findings of acute
changes can mitigate false positive troponin effects, but clinicians are taught that the electrocardiographic.
findings of cardiac injury may lag in time behind troponin elevation and electrocardiographic findings

-may be less sensitive to cardiac injuries that are less in extent than a full STEMI myocardial infarction.

C. What Segment of the Population is Most at Risk? (e.g. Infants, Elderly, Pregnant Women, Critically Ill
Patients, Immunocompromised, etc.) Any patient who is being clinically evaluated for cardiac injury. The
majority will be middle-aged to elderly adults, but some physicians may order troponin on the pediatric age group.

D. Does the Health Consequence Have Significant Public Health Impact Beyond Users (e.g. Spread of Serious
Infection to Others)? No.

Assess the Hazards Associated with Use of the Defective Product

Check All that Might Occur:

Population at Overall Population
Greatest Risk Using Device _____________________________

x Life-threatening (death has or could occur)
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Center for Devices and Radio logical Health
Health Hazard Evaluation IM Health Risk Assessment 0

RES #: 54729 ORACLE #: _______RECALL #l (s): _ ____

Date: (Month DID, r lSafety Officer: Ian Filcher

x x Results in permanent impairment of body fumction or permanent
X X damage to a body structure.

X x Necessitates medical or surgical intervention.
X x Temporary or reversible (without medical intervention).
X x Limited (transient, minor impairment or complaints).

[1 E No adverse health consequences.
Explanation: The estimation of haumr is based on the worst case scenario that a false positive, elevated troponin level
could recommend a patient for unnecessary cardiac catheterization or thrombolysis therapy. These invasive therapies
carry the potential for life threatening complications. While Dot common, the potential for these complications is only
tolerated when there is a potential benefit to the patient for these invasive therapies. There is no benefit to the invasive
therapies in the case of a false positive troponin result.
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Center for Devices and Radiological Health
Health Hazard Evaluation IN Health Risk Assessment 0

RES #: 54729 ORACLE#U: _ _____ RECALL # (s): ______

Date: ______ _ (Month DD, YYYY) Safety Officer: JIan Pileher______

IV. PROBABILITY
TO0 BE COMPLE TED BY MEDICAL OFFICER OR COMMY=rE

Assess the Probability that Use of, or'Kxposure to, Product under Recall will Cause

A. Serious Adverse Health Consequences or Death

____________________ Overall Population Using Device Population at Greatest Risk

Reasonable Probability x

Remote Probability X E

Not Likely nE

Explanation / Comments: This estimate of serious adverse health consequence or death is based on the scenarios
described under the estimation of hazard.

B. Temporarv or Medically Reversible Adverse Health Consequences

____________________ Overall Population Using Device Population at Greatest Risk

May Cause X

Not Likely to Cause En
Explanation / Comments: If the elevated troponin results are not near the cutpoint, the false elevation of troponin levecl
may not change the medical decisions in patients with "true" myocardial injury that will elevate the troponin levels
beyond the upper limit of normal + the amount of positive bias in this troponin assay.

-40
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Center for Devices and Radiological Health
Health Hazard Evaluation H Health Risk Assessment 0

RES #: 54729 ORACLE#U: _______RECALL # (s): _____

Date: _______ (Month DD, YYYY) Safety Officer: Jan Pitcher______

Slanatures Date Printed Name. Tide and Office

,ttts ~March 19,2010 Max Robinowitz, MD, OIVD/DIHD
__0March 19,2010 Ian Pilcher, OSO, OIVD/DCTD
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Center for Devices and Radiological Health
Health Hazard Evaluation 0l Health Risk Assessment 0

RES #I: _58719 ORACLE #: -______ RECALL # (s): ______

Date: -August 30, 2011 Safety Officer: Jan Pitcher

_________________1. Product Data
Panel Code: 75 Access® Inmmnoassay Systems (Access, Access 2. LXi 725)
Product Code: JJE UniCel® DAl 800 Access® Immunoassay Systems

Device Name: UniCel® Dxl 600 Access® Immunoassay Systems
IUniCeI DxC 600i. 660i. 680i, 860i, 880i SYNCHRON® Acccss®

_________________________Clinical Systems
Access: 8 1600
Access2 : 81600N
DxC600i: A25656
LX i 725: 386200

Model: Dx 6800: A3060 Lot/Serial Numbers:. All devices are affected
DxC 660i: A64871
DxC 680i: A64903
DxC86Oi: A64935
DxC 880i: A59 102 ________________________________

Marketing Status (Include 510(K) or PMA Number, Specit ' if Exempt Front 510(K):
k922823. k023049. k023764. k060256, k042291

Total Number of Devices In Distribution: 14,401
U.S.: 4.023 1Foreign: 10,378
Number of Devices Subject to Recall or Review: 14,401
U.S.: 4,023 Foreign: 10.378
Manufacturer / Recalling Firm, Address:
Beckman Coulter, Inc.
250 S. Kracmer Blvd.. MS/A2.SW.0l
Brea, CA, 92821. USA
Product Description (Include Intended Use from laheling or known off-label uses):
The AccesslDxl Immunoassay System is an in vitro diagnostic device used far the quantitative, semi-quantitative or
qualitative determination or various analyte concentrations found in human body fluids.
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Center for Devices and Radiological Health
Health Hazard Evaluation El Health Risk Assessment 0

RES #: _58719 ORACLE #: ________RECALL # (s): _ _____

Date: -August 30, 2011 Safety Officer: _Ian Pllcher
.11. Problem Definition and Analysis

Reason for Recall or Risk Assessment

* Description of the Defect, Malfunction or Error in Use of the Device:
The manufacturer reported that same Access immunoassays are affected by ambient temperature changes and can
produce inaccurate results when a system is operated within the published range. The published range specifies
that the instrument can be operated properly in ain ambient temperature range of 18'C to 320C. [-owever.
Beckman Coulter is now reporting that ambient room temperature changes within the published range above may
affect assay results. The magnitude of the inaccuracy varies for each affected analyte and ranges from 1.25% to
4.25% per degree C change in anibient room temperaturc and the affected assays can be either falsely elevated or
falsely reduced depending on the change in ambient temperature and the anallyte in question.

The %change in result per degree C for each analyte are shown below:
Access Analy tes

Analyte %chcbange

BNFP 2.

-Cortisol 1.5

itami T4 2.0
-RlaP g 2.5

Estradio 1.5
Tesosern 2.75

Ultrasesitive hGH 4.75

Rubell IgG 2.75

1NP 4.25

usli ndeoprav CPTH 4netgt.

* Rocosta ofy thenProbe tof Known): s ie.Dvc eigMnfcuin rbesorUe ro)

The device labeling states that the analyzer can be operated properly across a temperature range of 18'C to 320C.
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Center for Devices and Radiological Health
Health Hazard Evaluation B Health Risk Assessment 0

RiES #t: _55719 ORACLE#I: _ ____ RECALL #t (s): _____

Date: -August 30,2011 Safety Officer Jan Filcher
so users would not suspect chat changes in temperature would affect results and would be unlikely to question
these erroneous results. Also, QC samples are not regularly run during die middle of shifts, so any affect on
results due temperature change within a shift would not be detected by QC.

*If Device Failure Occurs is it Easily Recognized by User?
Device failure will only be recognized by die user if the change in temperature is large enough to cause QC results
to fall outside the expected range and this temperature change occurs at a time when QC samples will be run.
Otherwise die user is unlikely to recognize the failure.

Manufacturer's CAPA Investigation (if Available):

* Summary:
PAS200200190, and CAPA 5302 contain the complaint investigations into the thermal effects
on the Access AccuTnl assay. The firm's investigation makes the following claims:
I . The maximum deviation from die true AncuTnI value would be a shift of up to 0.02 ng/mL for patient sample at

the 0.04 ng/mL URL at the extremes of the current specified operating temperature range.
2. From die stated IFU the 95% CI at concentration of die 9% percentile URL (0.04 ng/mL) is 0.03 to 0.O5ngImL.

At the extremes of die current specified operating temperature range the maximum expected shift for a sample at
die 9% percentile URI. (0.O4ng/mL) would be up to 0.02 ng/mL. This would result in a dose of 0.O2ng/mL.

3. The thermal effect of die Access AccuTnl assay does not "calibrate out." That is. recalibrating at a different
temperature does not correct the bias.

4. All but one of the commercial QC materials used in the investigation are sensitive to temperature
changes, providing a good indicator of large temperature shifts. The one exception found so far is a
Beckman Coulter control product, which is being discontinued.

" Date of Analysis:

The CAPA is currently ongoing

" Firm's Estimate of Number of Devices that will Develop the Defect and/or Fail:

* How Many Devices from the Affected Lots Are Expected to Have or Develop the Detect?
All affected devices are expected to have the defect.

" How Many Devices with the Defect are Likely to Exhibit the Failure over the Lifetime of the
Device?
All of the devices will exhibit the detect over die lifetime of the device.

* Of Those Devices that Fall, How Many are Likely to Cause Injury if Used?
The fr's HHE stated that there is a reasonable probability that false low troponin result could lead to a
serious adverse health consequence if it were reported by a laboratory. However the firm claims that the
probability of a lab reporting a false negative troponin result is low. The firm did not provide any
estimation of the likelihood of injury due to erroneous results from any of die other affected analytes.

* Any Comments on How these Estimates were Reached:
The firm did not report how they reached these estimates.
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Center for Devices and Radiological Health
Health Hazard Evaluation 8 Health Risk Assessment 0

RiES #: 58719 ORACLE #: _______RECALL #t (s): _ ____

Date:_ Aunt 30,2011 Safety Officer. Jan Filcher

"Firm's Conclusion About Health Risk. (Attach a Copy of Firm's HHEs or HHAs): The firm only reported on the
health risk of a false negative troponin report and they concluded that the risk of this malfunction is as follows:
* For women and others with atypical occult cardiac disease, an untreated myocardial infarction due to a false

negative TnI result could lead to life threatening or permanent cardiac damage.
" In the overall population for whom Tn! is ordered, a delay in treatment of myocardial infarction due to a

false negative Tnl result could lead to permanent cardiac damage.

* Any FDA Comments: The firm's HHE did not address the risk of falsely elevated troponin results or of false results
with any of the other affected analytes.

Adverse Events, Complaints and Problems or Incidents that may be Related to the Device Defect:

Number of Complaints 29 Malfunction Reports 0

Injuries Reported U.S. 0 International 0
Deaths Reported U.S. 0 International 0

Sources:

Manufacturer ________ Inspection ________ MDR's _______

Explanation:
The manufacturer stated that retrospective analysis of complaint records since 2/27/2003 showed a total of 29 complaints
that may be due to thermal sensitivity. No injuries have been reported.
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Center for Devices and Radiological Health
Health Hazard EvaluationS8 Health Risk Assessment 03

RES #t: _58719 ORACLE #- _______ RECALL # (s): _ ____

Date: August30,2011 Safety Officer._Ian Plcher
Describe the Complaints and Injuries Reported to Date:
The manufacturer provided the following summary of injuries and complaints:
Event period from 2/27t2003 through 1/18/2011I. Pour complaints involved erroneous patient results. Three complaints
indicated that erroneous results were reported outside of the lab.
1. The complaint investigation indicated that the lab had recently relocated the instrument to a new space with low ceiling
near multiple AC vents, a deviation from the Beckman Coulter installation instructions, and that the results may have been
due to cooling in the lab. The lab reported marginally high results to the physicians.
2. Patient results from another lab that varied from 27.50C to 310C did not misclassify the patient.
3. A complaint indicated that lab temperature conditions were above the instrument operating range at the time. The
patient data were not provided.
4. A lab reported that patient results were marginally elevated, but the magnitude of error did not misclassify the patients.
Information on lab temperature conditions was not provided.
The remaining customer complaints involved QC results that shifted due to change in lab temperature,
possibly caused by the conditions listed below:
o Construction in lab
o Lab AC shut down
o Lab AC blowing directly on instrument
In these cases QC results sometimes returned within range after normal temperature conditions were restored in
the lab or instruments were moved out of direct air flow. There were no cases reported where false low
erroneous Tril results were large enough to misclassify a patient from significant cardiac risk to no cardiac risk
in all 29 complaints.
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Center for Devices and Radiological Health
Health Hazard Evaluation E0 Health Risk Assessment 0

RES #I: 58719 ORACLE #: _______ RECALL # (s): _____

Date: -August 30, 2011 Safety Officer: JIan Pilcher

MI. Health Risks
TO BE COMPLETED BY ME DICAL OFFICER OR COMMIUTTEE

THE FOLLOWING ASSESSMENT IS BASED ON CURRENTLY AVAILABLE INFORMATION.
CONCLUSIONS MAY CHANGE IF ADDITIONAL INFORMATION BECOMES AVAILABLE IN THE
FUTURE.
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Center for Devices and Radiological Health
Health Hazard Evaluation 1Z Health Risk Assessment 0

RES #I: _58719 ORACLE #t: _______RECALL #t(s):______
Date: August 30,2011 Safety Officer:_Ian Filcher

Immediate and Long Range Health Consequences:
A. Describe the Immediate and Long Range Health Consequences (Injuries or Illnesses) That May Result from

Use of or Exposure to the Defective Device. (Include Known Off Label Uses)

This recall involves a wide spectrum of analytes ranging from low volume. low risk to high volume, high risk analytes.
Since it is beyond the scope of this health assessment to consider all possible health consequences related to erroneous
results stemming from every analyte under this recall, the highest risk analyte(s) will be considered here for purposes of
risk assessment. An ad hoc HHE committee was convened and after thorough discussion and debate, it was determined
that the highest risk analyte that comes under this recall is the Access Tnil (troponin 1) assay. Othe analytes were
considered including intm-operative parathyroid hormone (iPTH) and BNP. Erroneous iPTH levels could certainly lead to
significant health consequences (unnecessary removal of additional glands, additional surgical time due to further neck
exploration, missed diseased gland(s) leading to the need for additional surgery); however, it is felt that erroneous cTnl
levels would result in more acute and significant health consequences. Additionally, it was concluded that while erroneous
BNP results could lead to misdiagnosis of congestive heart failure and erroneous prognostic/risk interpretations, this
biomarker lacks the acute and urgent clinical significant of troponin values.

Cardiac troponin I (cTnI) is one of several cardiac biomiarkers that can be used to aid in the diagnosis of myocardial
damagefinfarction (MI) - others include cardiac troponin C, cardiac troponin T. CK-MB, and myoglobin. Typically these
biomarkers are ordered in the setting of other clinical indicators of disease such as chest pain and/or EKG changes
suggesting acute myocardial damage. In isolation, erroneous results could lead to missed diagnosis, misdiagnosis and/or
improper treatment of a life-threatening process/event. In the event of erroneous results, i.e. falsely elevated, immediate
health consequences would include treating unnecessarily with procedures (i.e. cardiac catheterization) or medications
(thrombolytic, anticoagulants) that carry a significant risk profile. A more significant error such as a false negative cTnl
measurement could result in a missed diagnosis of cardiac injury, i.e. cardiac isthemnia/myocardial infarction. Such missed
diagnose could lead to significant health risk including irreversible cardiac injury and death.

B. Describe Any Factors That May Mitigate the Risk:

1. While calibration and using Beckman Coulter (BC) quality control materials will not pick up the device defect due to
the fact that the products are not sensitive to ambient temperature changes, using outside commercial QC materials (non-
BC products) will allow for detection of the defect as these outside products are susceptible to the ambient temperature
changes. However, QC samples are not regularly run during the middle of shifts, so any affect on results due temperature
change within a shift would not be detected by QC.

2. Based on the CAPA investigation (see summary p. 3) the magnitude of error of cTnI levels (falsely elevated or falsely
low) within a reasonably assumed change in temperature in a laboratory would not result in misclassification of patients
from significant cardiac risk to no cardiac risk or vice versa.

3. Cardiac markers are typically ordered as one of several diagnostic tools used to aid in diagnosis of myocardial
damage/infarction and should not be used in isolation. If erroneous patient results are generated for cTnI other diagnostic
tools (including other cardiac markers, EKG) and clinical assessment should be available to override the erroneous results.
However, erroneous results for cTnI could lead to less certainty about the actual diagnosis and therefore may be a
confounding factor in the overall treatment decision process. Ultimately, however, the decision to treat should be made in
light of total patient assessment.

C. What Segment of the Population is Most at Risk? (eg. Infants, Elderly, Pregnant Women, Critically NI
Patient%, Inmmnocompromlsed, etc.) The population most at risk is those patients with atypical and/or occult
cardiac disease in whom clinical assessment and routine diagnostic tools are equivocal (i.e. non-ST-segment
elevation acute coronary syndrome). Often woman will present with atypical cardiac symptoms.

D. Does the Health Consequence Have Significant Public Health Impact Beyond Users (eg. Spread of Serious
Infection to Others)? No
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Center for Devices and Radiological Health
Health Hazard Evaluation 0 Health Risk Assessment 0

RES #1: 58719 ORACLE#4: _______RECALL # (a):______
Date:- August 30, 2011 Safety Officer: JIan Pitcher

Assess the Hazards Associated with Use of the Defective Product

Check All that Might Occur

Population at Overall Population
Greatest Risk Using Device _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 Life-threatening (death has or could occur)

0 Results in permanent impairment of body function or permanent
damage to a body structure.

________________ 0Necessitates medical or surgical intervention.

_________________ 0Temporary or reversible (without medical intervention).

________________ 0Limited (transient, minor impairment or complaints).

Li CNo adverse health consequences.
Explanation:
The hazard associated with the use of the defective product(s) under this recall in both "at risk"' population when taken in
isolation, could lead to life threatening or permanent injury (using cTnI as the highest risk analyte). The probability of
such hazard occurring is felt to be remote based on mitigating factors; Class H recall classification is recommended (as
concluded by ad hoc UHE committee).
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Center for Devices and Radiological Health
Health Hazard Evaluation E0 Health Risk Assessment 0

RES #I: 58719 ORACLE #: _ _____ RECALL # (s): ______

Date: -August 30, 2011 Safety Officer: JIan Pileher

IV. PROBABILITY
TO BE COMPLETED BY MEDICAL OFFICER OR COMMITTEE

Assess the Probability that Use of, or Exposure to, Product under Recall will Cause

A.Serious Adverse Health Conseouences or Death

Overall Population Using Device- Population at Greatest Risk

Reasonable Probability U

Remote Probability

Not Likely El

Explanation / Comments:
Ad hoc HHE committee was convened several times to discuss classification, in addition to consultation with
"in-agency" cardiologist. After reviewing the CAPA investigation and all documentation it is felt that there is a
remote probability of serious health consequences resulting from the device defect under consideration. Ii. is the
opinion of the majority of members of the ad hoc committee that the magnitude of error that would result with
the highest risk analyte (cTnl) with reasonable change in laboratory temperature would not result in
misclassification of patients from significant cardiac risk to no cardiac risk or vice versa.

B. Temporary or Medically Reversible Adverse Health Consequences

____________________ Overall Population Using Device Population at Greatest Risk

May Cause 0

Not Likely to Cause EU U
Explanation / Comments: Temporary or medically reversible adverse health consequences may occur in both "at risk"
palient populations.
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Center for Devices and Radiological Health
Health Hazard Evaluation 0 Health Risk Assessment 0

RES #: _58719 ORACLE#U: _______RECALL # (s):______
Date: August 30, 2011 Safety Officer Ian Filcher

SintrsDate Printed Name, Title and Office

Jacqueline Wieneke, MD
Medical Officer,

W AD 30/2011 CDRHOIV\DCT
Ian Pilcher, CSO

08/30/2011 CDRH\OIVD\DCTD
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@BEXMAN
COULTER

June 18, 2010

URGENT PRODUCT CORRECTIVE ACTION
Access AccuTni Update

Dear Laboratory Director,

In previous correspondence, we shared information with you regarding the use of our Access
AccuTni Reagent kits. This letter provides an update to that correspondence regarding its use
on the Access family of immunoassay systems, including Access, Access 2, L-Xi 725, and
DxC 600i.

AccuTnl Lot Numbers affected:

Access AccuTnI Reagent 33340 and A78803 All
Access AccuTnl Calibrators 33345 All

Over time, Beckman Coulter has made several changes to the Access Accurnl Reagent in
order to optimize the performance of the product. FDA has concluded that some of these
changes were significant and may have affected the performance of the device in ways that
were not fully characterized. Beckman Coulter is currently performing additional clinical and
analytical studies to fully characterize the performance of the modified product and is working
closely with FDA to resolve this issue. The studies to be performed will include a prospective
clinical study to support the submission of an updated 510(k) clearance in the first half of 2011.

In consultation with the FDA, Beckman Coulter has determined that you may continue to
perform testing with the above AccuThI reagents and calibrators used on Access systems.
including Access, Access 2, L-Xi 725 and DxC 600i while 510(k) clearance is pending. In order
to mitigate the risk of the unkn 'own performance of these products, Beckman Coulter will be
actively monitoring the performance of the above reagents and calibrators during this time.
Please consider following the-guidelines outlined below until an updated 510(k) clearance is
received:

" According to your good laboratory practice, advise clinicians to consider a patients signs,
symptoms, history, and results of other diagnostic tests when interpreting AccuTnl assay
results.

* Inform clinicians and laboratory staff that the performance of the AccuTnl assay has not yet
been fully characterized by Beckman Coulter.

* Report any questions; or concerns you have about the performance of the AccuTnI assay to
our Technical Support Center at 1-800-854-3633 or to Trooonin(&.beckman.com. For an
immediate response, please contact our Technical Support Center.

Beckman Coulter, Inc. Telephone: (952) 448-4848
1000 Lake Hazeltine Drive Internet: www.beckmancoulher.com Page 1 of 2
Chaska, MINI 55318-1084 PCA-8590-D
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Please share this information with your laboratory staff and retain this notification as part of your
laboratory quality system documentation. Complete artd return the enclosed response form
within 10 days so we can be assured that you have received this important notification.

We understand the inconvenience that these steps may cause your laboratory. If you have any
questions regarding this notification, please contact Technical Support at 1-800-854-3633 in the
United States.
Thank you for your understanding, patience, and loyalty to Beckman Coulter.

Sincerely,

) z"a &owaaV ..d-'

Nora Zerounian
Group Manager, Corporate Quality and Regulatory Affairs

Beckman Coulter. the stylized logo. Access, and Accu Thl am megisered trodemarks oftBeckman Coulter. Inc.. and are registered In
the LJSPTO.

Page 2 of 2
PCA-8590D
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510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY AND INSTRUMENT COMBINATION TEMPLATE

A. 510(k) Number:
k121214

B. Purpose for Submission:
New Device

C. Measurand:
Cardiac troponin I (cTnl)

0. Type of Test:
Quantitative paramagnetic-particle chemiluminescent immunoassay

E. Applicant:
Beckman Coulter, Inc.

F. Proprietary and Established Names:
rAccessAccuTnl+3 Reagent and AccessAccuTnl+3 Calibrators. for use on the Access Fmattd: Font; (Defautt) iim-m flew Rwnn

2Immunoassay System

G. Regulatory Information:

I . Regulation section:
21 CFR 862.1215 Creatine gPhosphokinaselcreatine kinase or isoenzymes test
system
21 CER 862.1150 Calibrator-seeosfda.'y
21 CFR 862.2160 Discrete photometric chemistry analyzer for clinical use

2. Classification:
Class 11 (21 CFR 862.1215 and 21 CER 862.1150),
Class 1 (21 CER 862.2160)

3. Product code
Mvii, Immunoassay method, tmoponin subunit
JuT, Calibrator, secondary
liE, Analyzer, chemistry (photometric, discrete), for clinical use

4. Panel:
Clinical Chemistry (75)

H. Intended Use:
1. Intended use(s):

See Indication(s) for use
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2. Indication(s) for use:
The Access AccuTnlt-3 assay-REsnpent is a paramagnetic particle,
cheniluminescent immunoassay for the quantitative determination of cardiac
troponin I (cTnl) levels in human serum and plasma using the Access 2
Immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3-asy Reagent for the quantitative determination of cardiac troponin I
(cTnl) levels in human serum and plasma using the Access 2 Immunoassay
Systems to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

3. Special conditions for use statement(s):
For prescription use, forjn vitro diagnostic use, notito -be-used for risk Fcninatd: Fon: lIt
stratiflcatiorj Commend [flCl]: Should this beinD

% wh1o iis out t to. I&Ibigl It i, i. d.e Psft DS

4. Special instrument requirements: hsot i.the tibi.&
Comment CRAC2]: To be the =c a Palitn

For use on the Access 2 Immunoassay System .shoold inludeit he.

Forimtted: Font: 12 pt
1.Device Description:- Fonfu:Tbop:O2.Lt

The Access AccuTnl+3 Reagent packs contain: Fratd a tp;02"

* Paramagnetic particles coated with mouse monoclonal anti-human cardiac
troponin I suspended in TRIS buffered saline, with surfactant, bovine serum
albumin (BSA) matrix, <0. 1% sodium azide, and 0. 1% ProClin 300

* 0. IN NaOH,
* TRIS buffered saline, surfactant, <0. I% sodium azide and 0. 1% ProClin 300w
e Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate diluted in

ACES buffered saline, with surfactant, BSA matrix, protein (bovine, goat,
mouse), <0. 1% sodium azide, and 0.25% ProClin 300,

The Access AccuTnlt-3 Calibrators_-set-contains multi-point calibrators for use with
the Access AccuTnl+3 ass"ayeaucnit. Individual vials contain zero or approximately
0.3, 1.2, 5.0, 25 and 100 ng/mL (ng/L) of recombinant cardiac troponin I complex,
respectively, in a buffered BSA matrix, with surfactant, <0.1% sodium azide, and
0.1% ProClin 300. The calibrators are sold separately.

The Access 2 Immunoassay System is a microcomputer controlled, random-access
and continuous-access instrument. The instrument performs enzyme immnunoassays
utilizing paramagnetic particle solid phase and chemiluminescent detection. A
luminometer measures the amount of light generated by the reaction. The Access 2 is
designed to be used with numerous different immunoassays. The system software
was designed such that immunoassays can be added to the system without changing
the system software. A separate assay-specific protocol file, the APP, is loaded into

2

(00

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



the system. The APP contains all assay specific parameters used to process a
particular assay.

To correct thermal sensitivity from ambient temperature fluctuations that could affect
the accuracy of trononin test results, the sponsor developed a software algorithm that
normalizes troponin results. This solution was implemented through a combination
of system and operating software changes.

J. Substantial Equivalence Information: Fomastted: Indent: Left: 0, Hanging: 0.2r,
1 . Predicate device name(s): Tab stops: 0.25', Left

ADVIA CentaurtTnl-Ultra Assay Lrsmnutted: Font. (Default) T;nts News Rom?
ADVIA Centaur Tnl-Ultra Calibrator% FomuUsale: Font: (Default) Times News Romen)
Access 2 Immunoassay System

2. Predicate k numberts): ______________

Jc053020 for the ADVIA Centautril-Ultra Assay and AD VIA Centaur*Tnl]-Ultra Fomatted Font: (Default) Times News RomaKn
9alibrators; k922823/A007 for the Access 2 Immunoassay System (iratld Font: (Default) TimeshNew Romanj

3. Comtrnison withpredicate Font: (Default) Tines New Roman
3. Coparisn wit Predcate:Fosma.Wittd; Font: (D efault) Times New Roman)

Similarities
Access AccuTnl+3 Predicate Device

Item Reagent for ueon the Accs 20 300'Fmatthed Table
Irnmunoassa SystemR UVornsattxad: Font: (Default) Tunes News Ronan]

A',-in vitro diagnostic me'hod for (commieast [noC]: Double check will sonor
the quantitative measurement of f-sbdFot12p

Intended Use cardiac Tnt in serum and plasma Samne Ca P 0:T esmrto aiit
to aid in the diagnzei: &i suggest w Ws this is she diffaextns sabie sadjuss

______________________ e the uses (omI hav riss k "n md .o

Assy ricile Chemiluminescent sandwich Same peficsllv calld ass sepnly.
Assay Principle immunoassay ICosmnet (PVCSR4]: Rud, di you think this is

Test System Automated immunoassay Same L inatte ordo you think I shoulid rnno itationid

instrument Same1

Primary Reagent Solid phase magnetic particles, SaeFmatd ot 2p

Materials anti cTnl antibodies
Fomua;tted Font 12 Pit

________________ Differences ______________

Access AccuTnl+13 Rcavunt for Fon atted: Indent Left: 0'

Itmuse on the Access 2 Immunoassay Predicate Device ~ Fo,1tted: Font: (Default) Times NMew ma
ItemAvU44! (k053020) (vomfnte abule

Indications For Ntf Rers tagtifcto s For ns tratification Fomm nt: C12 oul chm vflpnj

Use-use o oiksrtfcto use us Frine:Font~ :12P

Serum, heparinized
Sample Types Serum and heparinized plasma plasma and EDTA

__________ _________________plasma
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Differences
Access AccuTnl 3 Reagent formttd Indent Lettr O'

Item use on the Access 2 Immunoassay Predicate Device - rnattd Font: (Default) Times Nlew Rone
(k0300)Loruraat~amwe -

________Regea(commnent (PVCJ: obl bc wath Q.po

Instrument Access 2 Immnunoassav System ADVIA Centaur(onu:Fnt12t
with thermal"al orilim cjabilitAy System(FratdFo:12p

Polyclonal goat anti-

Mous monclonl ani-huan TnI antibody labeled
Mous monlona anti-hmas with acridinium ester,

Specific Reagent c~n alkaline phosphaouse
Materials conjugate, magnetic particles 2boiyae os

coatd wih mose mnoclnal onoclonal anti-cTnJ
cate ith m ous mon clna antibodies, magnetic

anti-umanc~nIparticles conjugated

_____________ _______________________with streptavidin

Acute
Myocardial 0.03 nglmL validated based on 0.9 nglniL per WHO-
Infarction (AM]) clinical trial outcome defined cutoff
Cut-Off __________

Upper Reference 9 9a. percentile of 0.02 ng/mL 9 mpercentile of 0.04
Limit ________ _ ng/mL

____________________________________________________________________ ForMatted: Font 12 pt
___________________Similarities ___________

Item Access AccuTnl+3 Predicate Device om Tal
Item______ Calibratomss (k053020) Frate al

to clibrte te Acess Intended to calibrate
Intended Use Intended tcairethAcss the AD VIA CentaurAccuTnl+3 assa)Ejeant Tnl-Ultra assay-.

Fownattad: Font: 12 Pt
Differences

ItmAccess AccuTnl+3 Predicate Device (Founilbd'Table

Calibrator Recombinant troponin complex in Bovine cTnl in goat
Materials -buffered BSA serum
Calibrator Six Liquid: approximately 0, 0.3, Two lyophilized: high

Number And 1.2, 5.0, 25 and 100 ng/mL. (with and low (use withFoindFnt1P
FomsiMated: Stdiketbrough
Cammt Wf10j: butnst? I peinr w pun the

giml~tie F 'nem and ans, reqawts togeth is
Prodizato Dz';z- dcmnptawnsicetenncrdostneed

hem A0-PN ;l IFHTI11100 1 ccicace on ins ow Only the pmrincrt;ns e

I-crtiwquatittiv, :J-2 qurtiutio, Forsuntted: Font: 12 pt, Stikethrough

IiiedA4&e aq fqualitatiko detzrrninati*n f Vari0U Sa (rosettadl: strmkenvough1
intalytz :cnzzntraicr; fernd i hurnr Fomnmtted: Font (Default) Flnt New

_ _ _ _bod-i)7 s-uonn Strikethrugh

MiM eeFRPU~eF 68_l0_ed__fa___tHHl ral Forrtbtd Sbolketough
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;g (Pormatted: Stulktbwugi

____________ I ~ m wsw rtagets togrta in this

CfltiltIOU pO'~ ______________ Io th iyiwiscf mc dowfl od

te~ttoo Chsrrilro cntsw same______ Fom e:Fnt: 12 pt, Suilketthrovgh -

CaroeUwl. pipeOo. analytial, fuidie. Fomatted: Stikethrosgh
clecrzniormatted: Font:am (Defauft) Timme News

______________ ornuiz'pripvml______________ Roman, ot:U

LFormtII1IU Strtkethrough
___________ ~ i4Tfenee __Formatted:_ Fosnt 12 Mt Salketsrough j

l~em Aees 2 lrnrnunozssay Syst-m (FcaeDeiermatted: Silethrough
____________ _______________________ *~I92223$OO~Foin tted: Font: (Default) TbImes New;

Roman, Shliketsxough~-- -

Algorithm IWeSe~l N91-PreSentFntu bietogl

AcuflAP v'thzdiic fh

11hzrrnal "lgorithri and .'W"
co4HRImr(n (to ifRnpro% Mililig Oft

Assay-PIBOtO! !he parcmagnctio particl rI- ct) -- ~~[oms:Sleho
Ii:-%--P ",dI rful Au111,io F~mabdhenkth~

i ng'Fmnt iniernal crue
tOrnipewotur i s outsde I 80c; to

Fmfd:Font (Default) T~m~ New

~~~C('~[ totlC rbjn ____

K. Standard/Guidance Document Referenced (if applicable):
* Evaluation of Precision Performance of Quantitative Measurement Methods,

Approved Guideline (EP5-A2)
* Evaluation of the Linearity of Quantitative Measurement Procedures: A

Statistical Approach; Approved Guideline (EP6-A)
* Interference Testing in Clinical Chemistry; Approved Guideline (EP7-A2),
* Evaluation of Detection Capability for Clinical Laboratory Measurement

Procedures; Approved Guideline (EPI7-A2)
* Evaluation of Stability ofjn Vitro Diagnostic Reagents; Approved Guideline [Formatted: Font: it

(EP25-A)
* Defining, Establishing, and Verifying Reference Intervals in the Clinical

Laboratory; Approved Guideline (C28-A3c)

5

(63

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



L Test Principle:
The Access AccuTnl+3 assay-Renient is a two-site immunoienzyxnatic ("sandwich")
assay. Monoclonal anti-cTnl antibody conjugated to alkaline phosphatase is added to
a reaction vessel along with a surfactant-containing buffer and sample. After a short
incubation, paranmagnetic particles coated with monoclonal anti-eTni antibody are
added. The human cTnl binds to the anti-cTnl antibody on the solid phase, while the
anti-cTnil antibody - alkaline phosphatase conjugate reacts with different antigenic
sites on the cTnl molecules. After incubation in a reaction vessel, materials bound to
the solid phase are held in a magnetic field while unbound materials are washed
away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel
and light generated by the reaction is measured. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the
sample is determined from a stored, multi-point calibration curve.

M. Performance Characteristics (if/when applicable):
1. Analytical performnance:

a PrecisionlReproducibility:
The sponsor evaluated precision in several studies based on CLSI EP5-A2.

The first 3 studies were conducted at one of 3 ambient temperature conditions.
The studies performed at 18'C and 280C were performed intemrally -A low
spiked patient pool 00N. 3 commercial controls (c). and one hiph Datient pool

plasma~ sample, an~d 1 peeled lithium hepaFr plsm sample were assayed in
replicates of 2, 2 shifts per day, 2 runs per shift, for a total of 21 shifts (42
runs) over 13 days. These studies were performed on I instrument and I
reagent peek-lot.

The third study was performed externally under nefmal-exis tin , laboratory
conditions (measured temperatures ranged from 20'C to 240C). Six
commercial controls (ranging from 0.02 ng/mL to 15 ng/mL) were run in
duplicate, 2 runs per day for 20 days for a total of 40 runs. This study was
performed on one-Itreagent lot and one- I instrument.

The fourth study was a confirmation study that was run across multiple
ambient temperatures ranging from I Soc to 280C. The sponsor used a low
spiked patient pool-(*p, 3 commercial controls4-e), and one high patient pool
(lip-. These samples were tested in duplicate in 2 runs per shift, 2 shifts per
day, over 14 days. One reagent lot and on one instrument was used in this
study.

The following data are representative of the results from the precision studies
and are presented in the labeling:

6
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Mean Within-Run Between-Run Total Imprecision
(%CV) (%/CV) (%CV)

00(1)5 5 7 Comna"t ICO] S5? 0r is dic typW-ov?
0.91 (c) 2 5 5
1.96 (c) 2 5 5
13.97 (c) 2 5 5

56.36 (hp) 5 4 6

The sponsor also determined the precision of the device using 3 low-level
natural patient sample pools, 2 instrument, 2 reagent lots, multiple ambient
temperatures ranging from I180C to 280C and multiple calibration cycles over
14 days. The samples were assayed in replicates of 2 per run. 2 runs per shift
and 2 sh ifts per day. fX in X FRS ptr day. The results of the study are
summarized below:

Mean Totlimpecision Total imprecision

0.04 0.0 8
0.43 .221 5
1.01 0.043 4

Field precision studies: The sponsor performed a precision studies in-house
to simulate the use of the device by the end user. The-flmt!'Ihis study was
designed to incorporate different sources of variability that may be found in
the field including: the simultaneous running of other assays; variability in test
request type (e.g., panel, reflex, stat, and individual testing); variability of
ambient temperatures; and variability of instrument age. The sponsor used
quality control material for the study, and-3 instruments 44d hew-miany
reagesllets .l lot of rea ent. The sponsor cycled the temperature of the
laboratory from I8 to 28 0C over the course of 6 hours over 3 days of testing.
The samples were assayed in a minimum of 4 replicates on each instrument
across the 3 days of testing. The results of this study are summarized below:

Instrument Sample Mean Within-instrument % CV
______ ____ng/mL

1 1 0.056 4.1
2 0.641 4.6
3 2.040 3.7
4 0.383 5.4

_______5 8.248 5.4
21 0.5 8.

2 0.636 4.9
3 2.054 3.5
4 0.389 16.1

7
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_______5 8.348 3.8
3 I 0.053 5.0

2 0.594 4.6
3 1.874 3.2
4 0.366 4.9

_______5 7.802 4.5

External Field precision studs); The sponsor performed this study to evaluate .Cmet[PVcO]: If youpefoRutIc put
the precision of the device at external sites. Commercially available quality wihcw efuldaneadoftberage.

control materials were run in duplicate QhFfie 5 FURy-S) per run with 3 lots of FOnmrftS: Font: 12 pt

reagents on 5 instruments at 5 external sites over 10 days (sample I fell below
the LoQ of the assay and is not listed). Three sites ran a total of 20 runs. I site
ran a total of 18 runs and I site ran a total of 40 runs. One instrument was
used at each site. The results of these-Atudie~thc study we-arc summarized
below:

Reagent lot I __________

Sample Means (ng/mL) Within-lab %/CVs
Iobserved at the 5 sites observed at the 5 sites

2 0.034 to 0.042 3.5 to 4
3 0.622 to 0.685 2.4 to 4.4
4 0.928 to 1.04 2 to 5.2
5 2.586 to 2.813 2.5 to 4.3
6 14.19 to 16.19 1.9 to 7.4

Reagent lot 2 __________

Sample Means (nglmL) Within-lab %CVs
observed at the 5 sites observed at the 5 sites

2 0.032 to 0.040 4.6 to 11
3 0.602 to 0.642 2.4 to 5.0
4 0.883 to 1.055 2.8 to 6.5
5 2.492 to 2.68 2.8 to 5.4
6 13.48 to 15.19 1.8Sto 6.9

Reagent lot 3 __________

Sample Means (nglmL) Within-lab %CVs
Iobserved at the 5 sites observed at the 5 sites

2 0.030 to 0.036 4.3 to 15
3 0.0594 to 0.645 2.7 to 5.7
4 0.880 to 0.996 1.9 to 6.0
5 2.455 to 2.65 2.4 to 5.0
6 13.82 to 14.85 2.1 to 8.2

b. Linearity/assay reportable range:
Linearity was evaluated in accordance with the CLSI EP6-A guideline

8
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utilizing 2 reagent lots and 2 instruments at 3 different temperature conditions
(from I8 to 28 0C) using lithium heparin plasma samples spiked with native
cardiac troponin I analyte. The sponsor evaluated linearity using 9 pools of
varying analyte concentration that spanned the reportable range of the assay.
A total of 8 replicates of each high and each low sample were analyzed and 4
replicates of each intermediate mixture of higzh and Low n-repkieatesr-at-eaeh
level-were analyzed with each reagent lot and instrument at each temperature:
A&4Theoatotal of 12 independent analyses wee erored. The polynomial
fit was significant for all analyses but the maximum deviation from
nonlinearity was 14%. The sponsor claims acceptable linearity from 0.003 to
106.04 nglmL.

High Dose Hook Effect: The sponsor demonstrated that there was no high
dose hook effect from the concentration of the S5 calibrator (tlOO ng/mL) to
2,529 ng/mL.

The SPcnSOr elliffl that thz reportable range of the device is 0.02 ng/mL to to
1hz S5 znlibFrntr (apprzx.imuttly5 100 ng/mL).

c. Traceability, Stability, Expected values (controls, calibrators, or methods):
The Access AccuTnl+3 Calibrators are standardized to an internal standard.
They are identical to the previously cleared (kO 10429) Access AccuTnl
Calibrators.

Calibrators are value assigned using primary reference curves and verified
using quality control material and patient samples that must meet
specifications. The value assignment process was reviewed and found to be
acceptable.

Calibrator stability: The calibrators are stable for,12 months when stored - fonnatted: Not Highlight

unopened at -200C. Once opened, the calibrators are stable for 60 days when
stores at 2 to 80C. The calibrator stability protocols were reviewed and found
to be acceptable.

d Detection limit:
The limit of blank (LoB), limit of detection (LoD)) and limit of quantitation
(LoQ) studies were performed following the recommendations in EPI7-A2.
Testing was performed over 3 days using 2 reagent ]oipeks, 3 instruments, 3
calibration cycles with 3 different temperature conditions (from 18 to 28 'C).

To estimate the LoB, 4 blank samples were measured in replicates of l0 on
each day of testing on each instrument/reagent lot combination at the different
temperature conditions. The LoB was established to be 0.003 ng/mL. The
sponsor clams that the LoB is <0.01 ng/mL.

To estimate the LoD, 6 native lithium heparin plasma samples containing low

9
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levels of troponin I analyte were measured in 2 runs of 10 replicates each
during each day of testing on each instrument/reagent lot combination at the
different temperature conditions. The sponsor claims that-diean LoD oils
0.0109 ng/mL.

To estimate the LoQ, I I native lithium heparin plasma samples containing
low levels of troponin I analyte were measured on each instrument/reagent lot
combination at the different temperature conditions. Thrre inmftlrnients and 2

Ferzcn 181S vFOr Used ie! this S~y

Thie sponsor claims an LoQ of 0.02 ng/mL with a performance goal of < 20%
CV (within-lab). The lowest concentration with a % CV (within-lab) <_equal
to-I0% was estimated to be 0.04 ngfmL.

The sponsor provided data demonstrating that the LoQ of the device using
serum samples at 3 different temperature conditions (from 18 to 28 0C) is
identical to the LoQ of the device using lithium heparin plasma samples.

The SORSOr elaims that the reportable range of the device is 0.02 ng/mL to
tII S4 zalibrutor (appFOiltly 100 ng/mL4.

e. A nalytical specificity:
Two levels of potential interfering substances were added to lithium heparin
plasma pools containing either 0.05 or 0.5 ng/mL troponin at 3 different
temperature conditions (from 18 to 28 C). For the controls, the
corresponding solvent was added to the lithium heparin plasma pools
containing either 0.05 or 0.5 ng/mL troponin. Control troponin samples
(control sample) and samples spiked with the potential interferents (test
sample) were tested in replicates of 5 (for the 0.5 ng/mL samples) or X-l0(for
the 0.05 ng/mL samples) and compared. The sponsor used I reagent lot and 6
instruments for this study. The sponsor concluded that the following
substances at the listed concentrations did not interfere with the performance
of the device. (defined as less than 10% diffzrmfco 9%vezzn the zentrol
sample rosult andt tssnplroi.

Substance Added Concentration Difference
observed

Acetarninophen 3 and 20 mgtdL <10%
Acetylsalicylic Acid 50 and 65 mg/dL <10%
Allopurinol 2 and 40 mg/dL <10%
Ambroxol 8.6 and 40 mg/dL <10%
Ampicillin 1.8 and 5 mgtdL <10%
Ascorbic Acid 4ad6m/L<0

Atoo 0.2and in_ m/dL 00%
Biiubin conjugated 15and 40 mg/dL <10%

10
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Bilirubin unconjugated 4 and 40 mg/dL <10%
Biotin 10 and 290 ng/mL <10%
Caffeine 2 and 10 mgldL <10%
Captopril 0.5 and 5 mgldL <10%
Cinnanizine 4.8 and 40 mg/dL <10%
Cocaine I and 2mg/dL <10%
Diclofenac 2 and 5 mg/dL <10%
Digoxin 2 and 200 ngImL <10%
Dopamine *30 and 65 mgldL <I10% at 30 mgldL,

_______________ ________________13.8% at 65 mgldL

Erytromycin 2 and 20 mgldL <10%
Fibrinogen 100 and 1000 mg/dL <10%
Furosemide 3 and 40 mg/dL <10%
Hemoglobin 200 and 500 mg/dL <10%
Human Serum Albumin 5000 and 6000 rng/dL <10%
Ibuprofen 40 and 50 mgldL <10%
Low MW Heparin 8 U/mL and 28.8 U/mL <10%
Methyldopa 0.75 and 2.5 mgldL <10%
Nifedipine 20 and 60 pg/dL <10%
Nitrofurantoin 0.2 and 6.4 nig/dL <10%
Nystatin 0.7 and 2.15 mg/dL <10%
Oxytetracycline 0.5 and 24 mg/dL <10%
Phenytoin S and 10 mg/dL <10%
Propranolol I and 500 pg/mL <10%
Quinidine 0.6 and 2 mg/dL <10%
Simvastatin 4 and 20 pig/mL <10%
Thieophylline 2 and 25 mgldL < 10%/
Triglycerides 1000 and 3000 mgtdL <10%
Trimethdprim 1.8 and 7.5 mg/dL <10%
Verapamil 0.1 and l1mgdL 21%
Warfarin 3ad56Pg/m <10%
*For dopanmine, the sponsor claims no interference up to 30 mg/dL

To evaluate cross reactivity, the substances shown in the following table were
added to lithium heparin plasma pools containing 2 levels of troponin (:S 0.02
ngtmL and approximately 0.5 ngImL !Fepeis). Control and test samples
were tested on 4-6 instruments and sn-.regtlosa3tmpaue
conditions (from I8 to 28 0C) in replicates ofYlO0 for the low tmoponin
samples (<0.02 nttmL) and replicates of 5 for the highb troponin samples (0.05
nulmL). For each possible cross-reactant tested, the troponin I concentration
(ng/mL) obtained for the spiked sample was compared to the troponin I
concentration obtained with the control sample and applied to the following
formula: % cross reactivity = [(mean dose of spiked - mean dose of
control)Ianount of cross reactant spiked] X 100. The sponsor concluded that
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the following proteins at the concentration listed did not cross react (defined
as < 1% cross reactivity) with the device. mutdine:Lf:

Substance Concentration tested ng/mL
Actin 1000
Cardiac troponin C 1000
Recombinant human CK-MB 1000
Myoglobin 1000
Myosin 1000
Recombinant human cTnT 250
Skeletal troponin I 10002
Tropomyosin 1000

HAMAII-eterophile antibodies: The sponsor provided results demonstrating
that their formulation reduces the effects of RAMA interferents. They include
the following in the Limitations of the Procedure section of the Instructions
for Use:

"For assays employing antibodies, the possibility exists for interference by
heterophile antibodies in the patient samnple. Patients who have been regularly
exposed to animals or have received immunotherapy or diagnostic procedures
utilizing immunoglobulins or immunoglobulin fragments may produce
antibodies, e.g. RAMA, that interfere with immunoassays. Additionally,
other heterophile antibodies such as human anti-goat antibodies may be
present in patient samples. Such interfering antibodies may cause erroneous
results. Carefully evaluate the results of patients suspected of having these
antibodies."

f Assay cut-off:
RfeF&-teSce section 4 'Clinical cut-ofl"-

2. Comparison studies:

a Method comparison:
Not applicable-

b. Matrix comparison:
The sponsor conducted a clinical matrix comparison study to compare
matched lithium heparin plasma samples and serum samples randomly
selected from among the entire pivotal trial cohort. Results of Passing-Bablok
regression analysis of singlicate results are provided below (the sponsor
excluded 26 samples with troponin levels below the LoQ from thesjiW
analyseis):

Passing Bablok Regression by Concentration Ranges

12
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Range (ng/rnL) N Slope (95% CI) Intercept (95% Correlation

0.02 to 20 96 1 (0.9S to 1.00) 0.0 =Oo 1.00 _ ___________

0.02 to 5 93 09 to 1.00 000 LM0 Ot 0.99 tCommentCIO]; Thisrow sHfberfilldin?
0.02 to 0.04 75 1 I tO .00 0 .200J0 to 0 r .9-Comment IPVQ1LRO: Ye,

Formatted: Tab stops: 0.47T, Left
Clinical concordance analysis using 123 matched elinieal samples from the , Fomu111ted: Fonnt: 12 pt
pivotal trial cohort was performed between the 2 sample types at the 0.03FaiftedFo:12P
ng/mL cut-off and is provided below: The sponsor demonstrated 96% FratdFo:12Pt
agreement between the lithium heparin plasma samples and serum samples.FoittdFn.12P
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Concordance at the 0.03 nst/m L cut-of
ISerum < 0.03 § erum 2! 0.03 I otal

P lm<0.03 38 3 41I
Plasma a 0.03 2 80 82

1Total 40 83 123

The SPcnzcr created ReOadvzr Opcratinig Charccterrctic curvcz (lOC) fer Oach

(AUC) wec 0.815 and 0.947 fer platml Ad :crUM rospctively~ Caiwai [ C12j: Isugpstwtppottduswinthe
public sccion.

An additional matrix comparison study was performed 3-tiie* eee-at 3 .\ Commt tJPVC1R]; Letm=eoifwe watw

different temperatures conditions (ranging from I8VC to 280C) on 2 kc s in b n h o piection

instruments using oee-I eagent lot. The study included 97 matched serumftna Fo:12t
and lithium heparin plasma samples (not spiked or diluted) which were run at Fvontaued: Font: 12 pt
each temperature condition. The following are representative results (of Formatted: Widow/Orphan control, Con't

adjust spaoe between Latin and Astan nn
singlicate measurements) ol Passinl!-Bablok regression analysis and are fon't adjust spac between Asian text and
presented in the nueigmbelec~cin ~bc:rar~sq n~y:ca rtfs
siniglicaill meaturarnant arc prv.%'ided hclo;v:

Formatted: Indent: Left: 0"
Range I I _Slop IRr I Intercept I Fo weTable

I(ng/mL) I (95% Cl) I value 1 (95% Cl)
0.0-7.76 97 1.032 (L_009 10.99 0.00 (-0.01 - 0.00)

1.054)

3. Clinical studies:

a. Clinical Sensitivity;-,- Comment [PVCI4]: scnsibivny id tpccflcity

A clinical study was performed to evaluate the clinical performance of the - cmast littlebitdiffactclt mg

device at the different cut-offs. A multicenter prospective study enrolled 1929 -Forited: Font: 12 pt

patients from Emergency Departments presenting with chest pain or
equivalent ischemnic symptoms suggestive of Acute Coronary Syndromes.
Final diagnoses were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of
Myocardial Infarction. Serial samples were collected from patients within 9
hours of presentation to the ER. The sample collection times were at baseline,
I to 3 hours, 3 to 6 hours and 6 to 9 hours after presentation to the ER.
Investigators and adjudicators were blinded to the proposed device's results.
Adiudicators were also blinded to site diagnoses. All results presented below
were based on the adjudicated diagnoses. Testing was performed using
lithium heparin plasma samples. The results are summarized below:

Clinical Performance at 0.03 ng/mL (this cut-off was determined in a
feasibility study by ROC analysis)

14
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Based on sample collection timepoint: _______________

Interval Sensitivj5y Specificity
________% _ 95% Cl %____ 95% CI

Baseline 87.4 (221/253) 82.63-3- 89.3 (1495/1675) 87.78-90.7 _______________

, J3 96.0 (119/124) 90.82-.S- 89.4 (907/1014) 87.46-91.3 Formtt Not Hbgh~ight

, 3-6 94.9 (149/157) 90.244.-- 86.7 (816/941) 84.4j488.89 FomtdNot Hlghlght

69h 90.7 (39/43) 82-.G- 87.0 (2 14/246) 82,-- ~ utd Not Highlght
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Interval Positive Predictive Value Negative Predictive Value_
________% _ 95%CI %_____ 95% CI

Baseline 55.1 (221/401) 50.12- 97.9 (1495/1527) 97.12-a
L-3It 52.6 (119/226) 45.964- 99.5 (907/912) 98.79-.0- rowmat Not Hfighlight

.23-6 54.4 (149/274) 48.35.- 99.0 (8 16/824) 98.14-99.6T {Formatted: Not Highight
:- t 54.9 (39/71) 42.73.4- 98.2 (214/218) 95.46-4- FOmmmfed: NotiiHiMGht

- - - - - -Frmnued: FoMt 12 Pt
Based an hours since symptom onset:

Interval% Sensitiv-5%C Specific~

< 8 h 91.5 (151/165) 86.2-4 89.1 (885/993) 170-10
? 8 h 94.3 (150/159)1 8959,?- 86.8 (966/1113)J847-.7

Interval Positive Predictive Value Negative Predictive Value
_____ ___%__ 95CI %_____ 95%CI

<8 h 58.3 (151/259) J 52.03- 98.4 (885/899) 97.46-99.23
8hb 50.5 (150/297) J 44.78- j99.1 (966/975) 98.35-99.67

Clinical Performance at 0.02 ngz/nL (99"s percentile upper reference limit)

Based on timeleint:lection timepoint:

Interval Sensativgt Specifc
________% _ 95% CI %____ 95% CI

Baseline 92.1 (233/253) 884IS- 84.3 (1412/1675) 82.56-86.0 _______________

> 1-3 h 98.4 (122/124) 96- 85.5 (867/1014) 83.2-3-87.67 [Fonnaned: Not Highlight
a3-6 h 98.1 (154/157) 95-9- 81.0 (762/941) 79- fsate o-lhlh

JL 93.0 (40/43) 84,4 76.4 (188/246) 741 U onate.Nt Highlight

Interval Positive Predictive Value Negative Predictive Value
________% _ 95%CI %_____ 95% CI

Baseline -47. 0 (233/496 42.6- 986 (14121132) 97.98,0-
-3 45.4 (1I222;9) 39.34- 99.8 (867/869) 99.25-100 FmtdNtihih

a -6 46.2 (154/333) 40.89 99.6 (762/765) 98.99.2- Fontt Not Higftlrgt

- 40.8 (40/98) 31.04k 98.4 (188/191) 95.5&.4!- Aftattad: NotHighlight

Based on hours since symptom onset:
Interval Sensitiv!j5 Specific i

________% _ 95% CI %_____ 95% CI
<b 96.4 (159/165) 92.3- 83.2 (826/993) j80.79-85.5

Sb 96.9 (154/159) 92.844- 81.7 (909/1113) J79.34-83.9
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Interval Positive Predictive Value Negative Predictive Value
% 95%CI % 95%CI

<b 48.8 (1591326) 43.2-3- - 99.3 (026/832) 98.47-99.79
: 8SI 43.0 (154/358) 37.89- 99.5 (909/914) 98.79-

Clinical Performance at 0.04 ng/mL (lowest measured concentration with a
%/CV (within-lab) of-< 10%)

Based on sample collection timepoint: _______________

Interval Sensitiv Specificity
___ _ %___ 95% CI % 95% CI

Baseline 771(9523 74-9- 939(572/1675) 92_____ ________________

JI.1L 89.5 (111/124) 94.4- 93.5 (948/1014) 9240- - [Fvnnattd: Not IigNight
.23-6 h 87.3 (137/157) 92-0- 93.0 (875/941) 9--A Ewatted Not giht.:6iL 90.7 (39/43) &2-0- 93.1 (229/246) 99-9- Fon~Nt Hilight

Interval Positive Predictive Value Negative Predictive Value
___ _ %___ 95% CI % 95% CI

Baseline 65.4 (195/298) 59.760-.0- 96.4 (1572/1630) 95M47.3 _______________

jJhL6 2 .7 (111/1 7 7) 55.16- 98.6 (948/961) 97.79-99.34 IFovinattsd Not Highlight
36h 67.5 (137/203) 60.-6-- 97.8 (875/895) 96.68-98.6; Foute otihlh

:6iL - 69.6 (39/56) 55.97-- 98.3 (229/233) -95.76, 1N0 FoudNt Hilih

Based on hours since symptom onset: _______________

Interval % Sensitivj95 C Specifi ,9CI~

<Sbh 85.5 (141/165) 80,479. 1- 93.6 (929/993) 91.8-
!8 h 88.1 (140/159) 82.03-.0- 92.7 (1032/1113) 91.02-94.2

Interval Positive Predictive Value Negative Predictive Value

<8h_ 68.8__% _I 95%CI % 195% CI

<b 6.8 (14 1/?25) 62.04-75.1 97.5 (929/953) 196.35-98.44
8 h 63. (140/221) 36.65-7,0- 98.2 (1032/1051) 97.24-

b. Clinical specificity:
See clinical specificity information above in 3a,

c. Other clinical supportive data (when a and b. are not applicable):
Not applicable f roianse: Font: Not Italic

I Foanattd: Indent: First line: O, Space
4. Clinical cut-off: lifm opt

This assay has 2 claimed clinical cut --offs -. -One cutoff (0.03) was determined in FomBUSe: Font: Not Bold

feasibility study by ROC analysis. The second cut-off (0.02) is the 99d, percentile
upper reference limit. The sponsor also provided clinical performance
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information in the package insert at 0.04 ng/mL which is the lowest concentration
with a %CV (within-lab) e4<1l0%.

5. Expected values/Reference ranee:
The sponsor conducted a multicenter prospective study to establish the 99,h
percentile upper reference limit in a population of apparently healthy adults with
no known diseases of the cardiovascular system or other serious acute or chronic
diseases or infections. Lithium heparin plasma samples were evaluated. 527
subjects were enrolled at seven geographically diverse locations. Both male and
female subjects were included in the reference range study to determine the 99"
percentile upper reference limit.

Tfhe 99" percentile upper reference limit was demonstrated to be 0.02 ng/mL
(95% Cl: 0.01 to 0.05).

N. Instrument Name:
Access 2 Immunoassay System

0. Systems Descriptions:
1. Modes of Operation:

Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer,
webserver, or mobile device?
Yes X or No -- Fomittgt: Font: 12 Pt

Does the applicant's device transmit data to a computer, webserver, or mobile
device using wireless transmission?
Yes -orNo X --- Fomutted: Font: 12 pt

2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes
for this line of product types:. f. Fonmmtted: Font: 12 pt

Yes X or No __

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Samplinp and Handling:
Instructions on sample handling greis provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access Accu~rnl+3
Reagent Azzes .\ceuTnl assay, calibration is required every 56 days.

Is

1_"
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6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control
material be tested a minimum of once a day. The sponsor also states that quality
control testing should be performed in accordance with laboratory accreditation
requirements, applicable laws and good laboratory practices.

-- Fssmttte:Font:12 pt

P. Other Supportive Instrument Performance Characteristics Data Not Covered In
The "Performance Characteristics" Section above:

Ambient temperature method comparison studies: The sponsor provided data from 4
studies to demonstrate the impact of ambient temperature differences on the test
result. Three of these -4-studies focused on Isw-doe+e-*b)-troponin concentrations
around the cut-offs -(0.02 to -0.4 ng/mL for study I :0.02 to 0.6 na/mL for studies 2
and 3). Study 4 evaluated the -anid-Istudy evalusingj-!he-full reportable range (FRI
of the device (FROW03 to 94 nulmL) and regzression analysis of low dose (LD) samples
with troponin concentrations around the cut-off (0.03 to 0.4 ngmL) was also
performed. in total. oft!he nsa;) ta dzrnOnratz1 the iffpaG1 of aMbieont Mpzmtlrz Cont W[PVC1S]: Cbeck pre-vunfcsd ii
di0fterez o)n the tIo r-ous- F oRA~ hundrod fifty one75l-f#-I- lithium heparin low dose orfunl rawe cheek ,diiioo cmwcse

___ csuffics =c theme low dms or flil rno.
plasma samples were tested in-total-at different temperature conditions (ranging from : Font: 12 pt
18 to 280C) on multiple instruments using multiple reagent lots. Sampleser
divided into aliquots, and tested at different temperature conditionss. The sponsor

anayee th sme ampes URU~dF dfleLA lepe~lff 6R~ltiotperformed
using-Passing-Bablok rc~essonanalysqis of singlicate test results.i. The results of
the 19 different comparisons provided by the sponsor from the 4 different studies are
summarized below:

Study Low High n Slope (95% CI) Intercept (95% Cl) r' r ormatted: centered
temlp temp Forniatted Table

1 180C 260C 57 1.04(1.00, 1.08) 0.01 (0.00, 0.01) 0.97
I SOC 220C 59 1.00 (0.97, 1.02) 0.00 (0.00, 0.00) 0.99
220C 260C 57 1.05 (1.02, 1.08) 0.00 (0.00, 0.01) 0.98
200C 280C 61 0.97(0.92, 1.03) 0.00 (0.00, 0.01) 0.96
200C 240C 61 0.98 (0.95. 1.01) 0.00 (0.00, 0.00) 0.99

___24
0C 280C 61 1.00(0.95,1.04) 0.00(0.00,0.01) 0.98

2-bD4 1S80 260C 76 0.93 (0.90,0.97) 0.00(0.00,0.01) 0.97
1STC 220C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99
220C 260C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99
200C 280C 78 0.95 (0.90, 0.98) 0.01 (0.00. 0.01) 0.99
200C 240C 78 0.99 (0.96, 1.01) 0.00 (0.00, 0.01) 0.99
240C 280C 78 0.96 (0.93, 0.99) 0.00 (0.00, 0.00) 0.99

3-LD 180C 280C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99
4 LD 18SoC 280C 42 1.00 (0.96, 1.05) 00 (0.00, 0.00) 0.99

1ST 20C 4 0.98(0.9,1.02 0.0 (0.00, 0.01) 09
___23;C 250C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.9

4 FR 1 0C 280C 102 0.98 (0.97, 0.99) 0.00 (0.00, 0.00) 1.0080C 230C 102 1.02 (1.00, 1.03) 0.00 (-0.01, 0.00) 1.00
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123 0C I280C 1102 10.96 (0.95, 0.98) 10.01 (0.00, 0.01) 10.99

Q. Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 21 CFR Pant 809.10.

R. Conclusion:
The submitted information in this prernarcet notification is complete and supports a
substantial equivalence decision.

20
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S. Other Supportive Device and Instrument Information:

Additional Linearity dataotudy: The sponsor also evaluated the linearity of the lower
end of the measuring range (using lithium heparin samples) by performing a study
with samples from 0.006 to 1.5 ng/mL (0.006, 0.15, 0.30, 0.60, 0.90, 1,17, 1.50
nglmL) at different temperatures. For 18 and 230C, the polynomial fit was not
significant. For gie-280C, the polynomial fit was significant but the maximum
deviation from nonlinearity, was 1%.

Clinical mnatrix comparison: The sponsor created Receiver Operating Characteristic (Fomttd: indent: Left: 0.25"
curves (ROC) for each matrix using result from all 123 subiects with matched serum
and heparin plasma samples front the pivotal trial cohort. The areas tinder the ROC
curve (AUC) are 0.845 and 0.847 for plasma and serumt respectively. The sponsor comment E]6:iJ.uggastwcputduht.-
concluded that ibis analysis demonstrated equivalent clinical performance between pbi Un
the matrices. Famattd: Font: 12 pt

Fotneatad: Indent: Left: 0r
Sponsor's postmarket monitoring plan and proposed corrective action plan: 'I his Fomatted Default
5 10(W is the result of a warning letter and 2 maiorrjecalls (please refer to the copies Fomn'*w&ed Font: (Default) Times New Roman
of the warning letter dated June 10, 20 10O RES 54729,REiS 58719, Beckman's reply Frmate ant(Dfu)TiNew Ran
to tlie warning letter dated July 14. 20 10 and a copv of the urgent product correction Fomttd Font: (Default)Timem New
action for the Access Accuin I update dated June 18. 20 10. All of these are [RomnFont br: AM
enclosed). The device includes a fix validated with one set of conflicting data (see Fomttd Font: (Default)lTimm New
review memo documentation below). To ensure patient safety, the sponsor will [Roman, Font Wasr: AMt
implement the following plan at commercialization (please refer to a copy of the [vonnans: Font: (Default) Tines New
sponsors' "Responses to FDA's June 10, 2013 Request for Additional Information IRomha% Font ClW: Amt
(Fourth AlI Letter)" which is enclosed, for the sponsor's complete plan). Formatted: Font (Default) Times New

Roman, Font color: Auto

The sponsor has established an AccuTnl+3 Early Response Team WWRI), to mionitor Frmtte: Font: (Default) Tines New Roman
the Performance of the device for the first 12 months after commercialization. Ibhis is IFormattd: Font: (Default) Tim New Roman
a multi-functional team of troponin subiect matter experts, including representaitives fo ated Font: (Default) Times New
from development. manufacturing, Quality, customer and technical support, complaint Romn, Font won AMt
handling, product management, reculatory, and Program management. It is the FnadFot(Defaut) Times New Roman
responsibility of this team to review customner complaints, and rapidly address any Fmatd Font: (Default) nimes New
issue related to the device, including product performance. Rmn 2pNtB

Fwmafled: Font: (Default) Times New
Roman, 12 pt, Not Bold

Fonnatted: font: (Default) Tom New
If US annual discrete events on the Access2 instrument - I to 4 (Low incidence rate) Roman, 1l Pt
1. Investigate root cause (c.. sample handling, contamination, drug interference. Fon. atd: Font: 12 pt

heterophile. etc.) Formate: Font 12 pt
2. Update risk assessment based on event if appropriate Formatd: Font 12 pt
3 . Determine CAPA eligibility and potential corrective action(s) rconnate Indent: Left: 0.25', Hlanglng:
4. Continue post-launch surveillance Gair.Soacelbr: Opt

Fatmtted: Spame Aftr: Opt
If US annual discrete events on the Access2 instrument >5 (High incidence rate)
1. Conduct Post Launch Risk Assessment Formatted: So Ater OPt
2. Determine CAPA eligibility
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3. Determine Product Corrective Action eligibiliy
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

If US annual discrete events on the Access2 instrument >50 (Very high incidence
rate)
1. stop ship product Formattd: Space After: O Pt
2. Cease use notification to customers (with FDA agreement)

For this approach, a discrete event is defined as a Customer complaint resulting in Formated Space Before: O pt
confirmed thennally insensitive sample(s) yielding falsely increased or decreased
clinically relevant result(s) where the increase or decrease is proven to be caused by
inappropriate adiustment by the thermal alorithm (residual thermal bias).
Specifically, one discrete event would represent one malfunction, which may have
resulted in more than one erroneous Patient result. Although the malfunction may
result in more than one customer complaint, if it is tied to one malfunction event, then
it is counted as one discrete event.

T. Administrative Information: fnac indent: Hanging .r pc
I . App~licant contact in formation: =0or: p

a Name of applicant: Beckman Coulter Inc.
b. Mailing address: 1000 Lake Hazeltine Drive

Chaska, MN 55318
c. Phone Ii: (952)368-7858
d Fax #: (952)368-7610
e. E-mail address (optional): ksoetter@beckman.com Fortmatted: Font: (Default) imme New
f Contact: Kerrie S. Getter Roman, Font color Auto

[Formataed: Default, None, indent: Left: O0.,
2. Review documentation: Space Before: O pt, No bullets or numbering

26 As described above in Section S. "Sponsor's postmarket monitoring plan [Rmn Fon coX~lor uto t e
and proposed corrective action platf., this 5 10(k) is the result of a warning letter Fomttd Font: (Default)1TimmNesfl
and 2 maior recalls and includes a fix that the sponsor is implementing (a thermal Roman, 12 pt, Font color Auto
algorithm) to correct ther-mal sensitivity from ambient temperature fluctuations Frmntatted: Font: (Default) Tuner New
that could affect the accuracy of test results. This algorithm is validated with one Roma~n, Font color: Auto

set of conflictink data. Specifically, when FDA a~nalyzed the results from the fFormatted: Font: (Default) Thes New
..TIhermal Sensitivity - Impact on Low Dose Concordance/Agreement study" that Roman, 12 Kt Font color: Auto
the s ponsor prov ided i n s up port o f th e al gori th m, the esti mates of thec inte rcepts i n Formlatted: Font: (Default) Times New
these regressions was always 0, but, the slope in the comparison between Romni 12 pt, Font color: Auto

measurements taken at 20 and 280C was 1.46 (95% Cl of 1.36, 1.54) and for Formatted: Font: (Default) Tie New

measurements taken at IS and 260 C the slope was 1 .33 (95% CI I1.26, 1.40). I n Frmattd: Font: (Default) TimeS New Remain
FDA's June 20. 2012 request for additional information letter, the agency Fonmatted: Font: (Default) Tmme New,
expressed concern that the corrective algorithm may not resolve the thermial Roomar,, Font color: Auto
sensitivity from ambient temperature (please refer to the )une 20. 2012 review Fomiats: Font (Defaut)rlTimflewRoman
memo). In response, the sponsor hypothesized that the anomalous results from Formatted: Font: (Default) Timme New,

Roman, Font color: Auto
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the study were due to improper sample handliny, (that resulted in samples that
wyere not thermally sensitive and thereby improperly corrected by application of
the thermal algorithm), however, they did not identify a root cause for the
unacceptable performance of the device in the temperature concordance Study
provided in the submission (please refer to the sponsor's December 14. 2012 -lt

response). 'The sponsor provided additional thermal sensitivity apreement studies E fn

in support of the alporithm (please refer to Section P of the decision summary).
During, the February 4,.2013 meeting with the sponsor. FI)A requested an
approach to make sure that the corrective algorithm is safe and effective and if it
fails in the intended use setting. that the sponsor have at mechanism in place to
ensure patient safety (please refer to the meetinue minutes for the February 4. 2Q13
in-person meeting with die sponsor). On June 13, 2013. the sponsor provided
their proactive approach (please refer to Section S, "Sponsor's postmarket
monitoring plan and proposed corrective action plan"). . Fean.tied: Font: (Default) riMe New

lilurmnn, Font color: ADt
3. Substantial Equivalence Discussion: Fonntbd: Font; (Default) TesNew

Yes No DoaiN udjle.Fn oor: Ao

1. SamelIndication Statement? X X If YES =Go To3 Mad ____________

2. Do Differences Alter The Effect Or Raise X If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise X If NO = Go To 8
Enough? If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? If NO = Stop NSE

8. Performance Data Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: SECCSI

Note: See
http://eroonm.fda.gzov/eRoomRep/Files/CDRH3/CDRHPremrketNotification5 10k FReid Code Changed
Program/0 4 148/FLOWCHART%2ODECISION%/2OTREE%/20.DOC for
Flowchart to assist in decision-making process. Please complete the following
table and answer the corresponding questions. "Yes" responses to questions 2, 4,
6, and 9, and every "no" response requires an explanation.

I.Fommated: Nurnbered + Level: I +
La. &panhow the new indication differs from the predicate device's Nurw rn Style: a, b, r, ... +Start at:1I+___a-ExpainAjignument: Left + Aligned at: 0.5* + Indent at:

indication: 0.75'
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The predicate device includes a claim for risk stratification. the indications for- Formted: None, Indent: Left: 0.75', Space1
use for this device does not include this claim. Before: O pt, Widowi/orplan control, Don't

adjust space betWee Latin and Asian text
Don't adjust spac betwreen Asian texft and

h. 1* -Explain why there is or is not a new effect or safety' or effectiveness issue:- numbeus, Tab stops: Not at 0.75"
By excluding the inidication for risk stratification, there is no new Safety or ' Formattd: Font: Not Italic
effectiveness issue since other clinical information can be used to assess Fonnttd: Numbered.+ Level: I +
Datient risk. Numbering StWe: a, b, c... + Start at: 1+

Algnment: Left + Aligned at: 0.5' + Indent at:
0.75"

c. Describe the new technological characteristics: Fomnatted: Font: Not Bold

Fornmatted: flone, Indent: Left: 0.75", Space
d Explain how new characteristics could or could not affect safety or Beore O pt. Widow/Orphan control, Don't

effectiveness: adjust space between Latin and Asian text,
Don't adjust space betwen Asian text and
number, Tab Stops: Not at 0.75"

e. Explain how descriptive characteristics are not precise enough: Form~atted: Font: Not Italic
Because the clinical use of this in vitro diagnostic device is based upon its
performance characteristics, descriptive characteristics alone are not sufficient
to support a claim of substantial equivalence to legal ly marketed/in vitro -. Formatted: Font: Italic
diagnostic devices.

f. Explain new types of safery or effectiveness question(s) raised or why the
question(s) are not new:

g. Explain why existing scientific methods can not be used

h. Explain what performance data is needed:
See section M of the SE review template.

I. Explain how the performance data demonstrates that the device is or is not
substantially equivalent: The submitted information in this premarkiet
notification is complete and supports a substantial equivalence decision. See
the decision summary template sections MPd S±P.-vE~Ermnce

±A1rnzt1rigliz' ilbcvfor more information.

U. Reviewer Name and Signature:

Paula Caposino, Ph.D.
CDRt/01R3.LD/DCTD
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Indications for Use Form

510(k) Number (if known): ki121214

Device Name: Access AccuTnl+3 Reagent and Access AccuTnl.3 Calibrators
for use on the Access 2 Immunoassay Systems

Indications for Use:

The Access AccuTnl+3 Reagent is a paramagnetic particle, chemiluminescent
immunoassay for the quantitative determination of cardiac troponin I (cTnI) levels
in human serum and plasma using the Access 2 Immunoassay System to aid in
the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3 Reagent for the quantitative determination of cardiac troponin I (cTnl)
levels in human serum and plasma using the Access 2 Immunoassay System to
aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

Prescription Use X ADO Over-The-Counter Use ___

(Part 21 CFR 801 Subpart D) AN/R (21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE IF NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health
(01 R)

Ruth A. Chesler -S

Division Sign-Off
Office of In Vitro Diagnostics and Radiological Health

51 0(k) k 121214
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To: The record of k121214
From: Arkendra De, Statistician, OSBIDBSIDDB
Date: June 13, 2013
FDA used the Excel spreadsheet data [of the sponsors Lao studies) from the sponsor (plasma
samples only) to calculate the mean and %CV within-lab for each of the 11 samples, combining
across temperature, instrument, run, and day. Below are FDA's results].

Samnple ID Mean Within-Lab Standard %CV
Deviation

1 0.011 0.0042 38.181818
-2 0.014 0.0051 36.428571
3 0.023 0.0059 25.652174
4 0.026 0.0054 20.769231
5 0.037 0.0032 8.648649
6 0.038 0.0034 8.947368
7 0.053 0.0036 6.792453
8 0.063 0.0052 8.253968
9 0.138 0.0081 5.869565
10 0.254 0.0144 5.669291
11 0.036 0.0036 10.000000

Using the above table, FDA constructed a precision profile analysis, following CLSI EP 17-A2.
The below graph depicts the statistical model using the precision profile approach.

Power Function Using FDA's Within-Lab %CV Results (Plasma Samples Only)

45

40

35

30

>25
at 2

15 y 1.3705e"

0
0 0.05 0.1 0.15 0.2 0.25 0.3

Concentration

Using the equation shown in the above chart, a concentration of 0.02 yields a %CV of 20.3%,
very close to the sponsors goal of 20% CV.
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RECORD OF TELECONFERENCE

Product Name: Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators for use on the
Access 2 Immunoassay System (k 121214)
Sponsor: Beckman Coulter, Inc.
Meeting Date/Time: June 10, 2013 at 4 P.M.
Meeting Format: Teleconference
Meeting Recorder: Paula Caposino

FDA Attendees:
Paula Caposino. Lead Reviewer, Office Of In Vitro Diagnostics And Radiological Health (OIR).
Division Of Chemistry And Toxicology Devices (DCTD)
]an Pilcher, Reviewer, OIR/DCTD
Ruth Chesler. Cardio-Renal Branch Chief. OIRIDCTD

Beckman Coulter, Inc. Attendees:
Scott Cundy, Vice President Regulatory Affairs and Quality,
Kenrie Oetter. Senior Regulatory Affairs,
Kathy Horsfall. Senior Program Manager.
Corey Carlson, Development Manager,
Eric Hjelm. Staff Application Scientist,
Marion Navratil - Senior Manager Development and
Jeff Gibbs, Regulatory Consultant

Subject: FDA requested this teleconference with the sponsor to clarify the Agency's request
regarding a proactive approach from the sponsor to ensure patient safety in case the thermal
algorithm fix fails (i.e., the corrective action that they will implement in case they identify that
the corrective thermal algorithm does not correct thermal sensitivity from ambient temperature
fluctuations that could affect the accuracy of test results). This request was emailed to the
sponsor on June 10. 2013 (please see email dated June 10. 2013 12:59 P.M.). The agency
reiterated that we are requesting a descriptive corrective action plan including a frequency
threshold that will trigger the specific corrective action. FDA stated that this needs to be
different from their standard complaint handling process.

Reviewer Name and Signature:

Paula Caposino
2013.06.14 13:49:24 -04'00'

Paula V. Caposino, Ph.D.
FDA/CDRH/OIRIDCTD
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RECORD OF TELECONFERENCE

Product Name: Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators for use on the
Access 2 Immunoassay System (k 121214)
Sponsor: Beckman Coulter, Inc.
Meeting Date/Time: June 13, 2013 at I P.M. EST
Meeting Format: Teleconference
Meeting Recorder: Paula Caposino

FDA Attendees:
Ian Pilcher, Reviewer. OIRIDCTD

Beckman Coulter, Inc. Attendees:
Scott Cundy, Vice President Regulatory Affairs and Quality,

Subject: Scott Cundy requested a call with Ian Pilcher to discuss Ian's June 13, 2013 email
expressing concern with Beckman's proposed corrective plan which was emailed by the sponsor
to FDA on June 13, 2013. (Please refer to the June 13. 2013 12:08 P.M. CT email from the
sponsor with the proposed plan and to the June 13, 2013 10:08 AM lEST email response from Ian
to the sponsor). For a summary of the teleconference, please refer to [an's internal email dated
June 13. 2013 at 1:01 P.M. lEST.

Reviewer Name and Signature:

Paula Ca posi no
201 3.06.14 14:00:35 -04'00'

Paula V. Caposino, Ph.D.
FDA/CDRH/OIRIDCTD
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Caposino. Paula

:ram: Oetter, Kerrie S <ksoetter@beckman.com>
.ant: Friday, June 14, 2013 3:59 PM
To: Caposino, Paula
Cc: Cundy, Scant T
Subject: RE: Clinical Performance Summary table
Attachments: Clinical Performance Data for Exact 95.pdf

Importance: High

Dear Paula,

Attached is the Clinical Performance Data you requested. Please let me know if you have any questions.

Thanks,

Kerrie

From: Capasino, Paula [mailta:Paula.Capasinocfda.hhs.covl
Sent: Friday, June 14, 2013 1:31 PM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: Clinical Performance Summary table

OK. Let me know as soon as possible when you will have those ready.
Thanks.
Paula

From: Oetter, Kerrie S [mailto:ksoetter(&beckman.coml
Sent: Friday, June 14, 2013 2:29 PM
To: Caposino, Paula
Cc: Cu ndy, Scott T
Subject: RE: Clinical Performance Summary table

Dear Paula,

The originator that generated the tables is not here today, so we are in the process of locating the original tiles. We
believe we can response within two hours.

Thanks,
Kerrie

From: Caposino, Paula [mailto:Paula.Caposino~fda.hhs.aovl
Sent: Friday, June 14, 2013 11:58 AM
To: Qetter, Kerrie S
Cc: Cundy, Scott T
Subject: FW: Clinical Performance Summary table
Importance: High

Dear Kerrie,
I realized I sent this to you to your personal email.
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Please see my request below and please note that we are not asking for any changes to IFU, we just need to have the
data on file.
Thanks,
'aula

Do you have an idea when I may be able to get this information?
Paula

From: Caposino, Paula
Sent: Friday, June 14, 2013 11:50 AM
To: Kerrie Oetter (koetteracllive.com)
Cc: Cundy, Scott T (STCundv~cbeckman.com)
Subject: Clinical Performance Summary table
Importance: High

Dear Scott and Kerrie,

One last hiccup. This is the clinical performance data that I have and it seems to have Wald 95%CI and not the Exact 95%
Cl that are in the label.
Can you please get me all of the data with the Exact 95% Cis? Can you please make sure that the Cl are not rounded up
(i.e., 98.5 and not 99%).

Can you please get this to me ASAP

Thanks,

Paula

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Clinical Performance Data for Exact 95% CI

PPV and NPV for Serial lime Intervals after System Onset

AccuTn1 or Positive Predictive Value (Patients Negative Predictive Value (Patients

cutoff Afe above cutoff diagnosed as MI) below cutoff diagnosed as Non-MI)

(ng/mL) Symptom
Ost - =T n/N 95% CI % IN 95% CI

< 8 hours 49 159/326 43.2 -54.3 99 826/832 98.4 -99.7
0.02

:8 hours 43 154/358 37.8-48.31 100 909/914 98.7-99.81

<S8hours 58 151/259 52.0-64.4 98 885/899 97.4-99.2
0.03

:8 hours 51 150/297 44.7-56.3 99 966/975 98.3-99.6

< 8 hours 69 141/205 62.0-75.1 98 929/953 96.3-98.4
0.04

!8 hours 63 140/221 56.6- 69.7 98 1032/1051 97.2-98.9

PPV and NPV for Serial Time Intervals after Admission to the Emergency Room

AccuTrd He Positive Predictive Value (Patients Negative Predictive Value (Patients

cutoff Atr above cutoff diagnosed as Ml) below cutoff diagnosed as Non-MI)
Admission

(ng/WL) _ _ _ _ _ _ _ _ _ _ _

to ED n/N 95% Cl % PN 95% CI

Baseline 47 233/496 42.5-51.5 99 1412/1432 97.9 -99.1

1I to 3 45 122/269 39.3-51'5' 100 867/869 99.2-100.0
0.02

:3 to 6 46 154/333 40.8-51.8 100 762/765 98.9-99.9

a 6 to 9 41 40/98 31.0- 51.21 98 188/191 95.5 -99.7

Baseline 55 221/401 50.1-60.1 98 1495/1527 97.1 -98.6

1 to 3 53 119/226 45.9- 59.3 100 907/912 98.7-99.8
0.03

3bto6 54 149/274 48.3-60.4 99 816/824 98.1 -99.6

2!6 to 9 55 39/71 42.7-66.8 98 214/218 95.4-99.5

Baseline 65 195/298 59.7- 70.8 96 1572/1630 95.4 -97.3

2t1 to 3 63 111/177 55.1 -69.9 99 948/961 97.7-99.3
0.04

3 to 6 68 137/203 60.6 -73.9 98 875/895 96.6 -98.6

6 to 9 70 39/56 155.9 -81.21 98 229/233 95.7 - 99.5

*51.5- actual value is .5148 will round to 51% in IFU

,on
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Diagnostic Sensitivity & Specificity for Serial lime after System Onset

TnI cutoff
fr Hors Sensitivty Specificity

Diagnosis After
f Is~ Symptom (MI patients correclydiagnosed) (Non-MI patients correctly

oMI() Onset diagnosed)_ ____ _____ ____

(rig/mL) 01/ N 950% C1 % r./N 95% C1

<S8howrs 96 159/165 92.3-98.7 83 826/993 80.7 - 85.5*
0.02

:8 hours 97 154/159 92.8-99.0 82 909/1113 79.3 -83.9

< 8 hours 92 151/165 86.2-95.3 89 885/993 87.0-91.0
0.03

a 8 hours 94 150/159 89.5 -97.4 87 966/1113 84.7-88.7

79.1 -
<S8howrs 86 141/1 65 94 929/993 91.8-95.0

0.04 90.5-

2t8 hours 88 140/159 82.0 -92.7 93 1032/1113 91.0 - 94.2

*85.5 - actual value is .8546 will round to 85% in IFU

**05- actual value is .9045 will round to 90% in IFU

Diagnostic Sensitivity &t Specificity for Serial lime after Admission to Emergency Department

Hors
Tn uof After Sensitivity Specificity
for

Admission
Diagnosis (Non-MI patients correctly
of MI (a) to ED (MI patients correctly diagnosed) dansd

(n/r!) /N 95%1j CI %/ 95% CI

Baseline 92 233/253 88.1-95.1 84 1412/1675 82.5-86.0

:1 to 3 98 122/124 94.3-99.8 86 867/1014 83.2-87.6
0.02

:3 to 6 98 154/157 94.5-99.6 81 762/941 78.3-83.4

2:6 to 9 93 40/43 80.9-98.5 76 188/24 6 70.6-81.6

Baseline 87 221/253 82.6-91.2 89 1495/1675 87.7-90.7

a I to 3 96 119/124 90.8-98.7 89 907/1014 87.4-91.3
0.03

k 3 to 6 95 149/157 90.2-97.8 87 816/941 84.4-88.8

?.6 to 9 91 139/43 77.9-97.4 87 214/246 182.1 -90.9

Baseline 77 195/253 71.4-82.1 94 1572/1675 192.6-95.0

:1 to 3 90 111/124 82.7-94.3 94 9814 9.8- 94.9
0.04

2!3 to 6 87 137/157 81.0-92.0 93 875/941 91.2-94.5

6 to 9 91 39/43 77.9-97.41 93 229/246 189.2-95.9
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Caposino, Paula

rom: Chesler, Ruth A
ent: Friday, June 14, 2013 11:06 AM

To: Caposino, Paula
Subject: FW: k121214 Decision Summary (2).doc
Attachments: k121214 Decision Summary (2).doc

Paula - I just had some small edits -

Ruth

From: Caposino, Paula
Sent: Thursday, June 13, 2013 3:48 PM
To: Chesler, Ruth A
Cc: Lias, Courtney H
Subject: k121214 Decision Summary (2).doc

Here is the DS. I may still have to tweak some of the 9596C1 confidence intervals in the clinical performance since the
sponsor is making sure that they are all correct (these will be very minor tweaks). I have added all of the little details
that were missing and have added a discussion of the sponsor's postmarket monitoring plan in the non-public
section. Let me know if this is ok.
Thanks,
Paula

1 91I
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510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY AND INSTRUMENT COMBINATION TEMPLATE

A. 510(k) Number:
kl121214

B. Purpose for Submission:
New Device

C. Measurand:
Cardiac troponin I (cTnI)

D. Type of Test:
Quantitative paramagnetic-particle chemiluminescent immunoassay

E. Applicant:
Beckman Coulter, Inc.

F. Proprietary and Established Names:
,Access AccuTnit3 Reagent and Access AccuTnl+3 Calibrators for use on the Access -- oraFnt(DfutThes New Romn

2Immnunoassay S -ystem 
OM W:FM Dfu)TieNwR n

G. Regulatory Information:

1. Regulation section:
21 CER 862.1215 Creatine RPhosphokinase/creatine kinase or isoenzymes test
system
21 CFR 862.1150 Calibmator-seeesfdafy
21 CER 862.2160 Discrete photometric chemistry analyzer for clinical use

2. Classification:
Class 11 (21 CER 862.1215 and 21 CER 862.1150),
Class 1 (21 CFR 862.2160)

3. Product code:
MMI, Immunoassay method, troponin subunit
JIT, Calibrator, secondary
JJE, Analyzer, chemistry (photometric, discrete), for clinical use

4. Panel:
Clinical Chemistry (75)

H. Intended Use:
1. Intended use(s):

See Indication(s) for use
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2. lndication(s) for use:
The Access AccuTnl+3 assay-Reasieni is a paramagnetic particle,
chemiluminescent immunoassay for the quantitative determination of cardiac
troponin I (cTnl) levels in human serum and plasma using the Access 2
immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3-wssay Reagzent for the quantitative determination of cardiac troponin I
(cTnl) levels in human serum and plasma using the Access 2 Immunoassay
Systems to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

3. Special conditions for use statement(s):
For prescription use, forjn vitro diagnostic use, not to be used for nisk - Formated: Foit ll
stratificatioix [Co~mmet JPVC11: Should thsb t in S0

b iinotinfteraibn,7 It isin thc PthartDS
4. Special instrument requirements: - w =eoin diehhaelhg

KComment [RAC2]: To be 6tt fla Pwafs
For use on the Access 2 Immunoassay System , = ind ilt 

Device Description: Formatted: Tabntp: 25' Let

The Access AccuTnl+3 Reagent packs contain: Frmte:Tbsos .5.Lf

" Paramagnetic particles coated with mouse monoclonal anti-human cardiac
troponin I suspended in TRIS buffered saline, with surfactant, bovine serum
albumin (BSA) matrix, <0. 1% sodium azide, and 0. 1% ProClin 300

* 0. IN NaOH.
" TRIS buffered saline, surfactant, <0. 1% sodium azide and 0. 1% ProClin 300.
* Mouse monoclonal anti-human cTn! alkaline phosphatase conjugate diluted in

ACES buffered saline, with surfactant, BSA matrix, protein (bovine, goat,
mouse), <0.1% sodium azide, and 0.25% ProClin 300.

The Access AccuTnl+3 Calibrators_-set-contains multi-point calibrators for use with
the Access AccuTni+3 assayRezuzent. Individual vials contain zero or approximately
0.3, 1.2, 5.0, 25 and 100 ng/mL (ngIL) of recombinant cardiac troponin I complex,
respectively, in a buffered BSA matrix, with surfactant, <0.1I% sodium azide, and
0.1% ProClin 300. The calibrators are sold separately.

The Access 2 Immunoassay System is a microcomputer controlled, random-access
and continuous-access instrument. The instrument performs enzyme immunoassays
utilizing paramnagnetic particle solid phase and chemiluminescent detection. A
luminometer measures the amount of light generated by the reaction. The Access 2 is
designed to be used with numerous different immunoassays. The system software
was designed such that immunoassays can be added to the system without changing
the system software. A separate assay-specific protocol file, the APP, is loaded into

2

013
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the system. The APF contains all assay specific parameters used to process a
particular assay.

To correct thermal sensitivity from ambient temperature fluctuations that could affect
the accuracy of test results, the sponsor developed a software algorithm that
normalizes troponin results. This solution was implemented through a combination
of system and operating software changes.

J. Substantial Equivalence Information: Formatted: Indent: Left: 0", hanging: .0.25",
1 . Predicate device name(s): Tab stops: 0.25", Left

AD VIA Centaur*Tnl-Ultra Assay -Formiatted: Font: (Default) limes New Roman
AD VIA Centaur Tnl-Ultra Calibratork Famiattad: Font: (Default) lTIes New Roni
Access 2 Immunoassay System

2. Predicate k number(s):
k0t53020 for the ADVIA Centaur Tnl-Ultma Assay and ADVIA Centaur*Tnl-Ultra Foonutied! Font: (Default) Tues New, Roman
*Calibrators; k922823/A007 for the Access 2 Immunolassay, System jFonnated: Font (Default) Times New Roman]

3.Copaisn it pedcae:Formatted: Font: (Default i esflw Rma
3. Cmuarson ith rediate:Formnatted: Font: (Default) TIMes New Romn

________________Similarities

Access AccuTnl+3 Predicate Device_________

Item Reagent for use on the Access 2 Prdiat Device20 -- Fomttd Font: (Default) Tmnes New Roman
_____________Immunolassay System (0 00)- - Common[PC3: Doubtecwcwitspsa.

Afi-tn vitro diagnostic method for the Fornatted: Font: 12 pt

Intendd Use quantitative measurement of cardiac Ti amCo enIc]Tobsui tptf.I
in serum and plasmna.Ae-aid-Pthe Same* ~cw put this is thec diffaacc taLk andjust

Chemiluminescent sawdwich s 00 ave bnt risk ztaicaon

Assay Principle CeiuiectsadchSame giseciicallyeallcdoapsntly.
1________ immunoasa I_______ Commnd (PVCSR4]: Ruihk do you think this is

Te st System Automated mmunoassay instrument Sae..ttcoomsetba kttsltzoiitit
Primary Reagent Solid phase magnetic particles, anti Same (Formtted: Font: 12 Pt
Materials cTnl antibodies ________

Faniatted: Font: 12 pt

Differences
Access AccuTnl+3 Reagent for use - Formatted: Font: (Default) TimmesfN" Roman

Itmon the Access 2 Immunoassay Predicate Device Foratted: Indent: Left: 0'
Item eee5Aei n (k053020) ICommentt EPVC6]: Double check with s

Indications For Rwe;.For risk stratification l' ot1 i
Use-itse Not for risk stratification use us

Serum, heparinized
Sample Types Serum and heparinized plasma plasma and EDTA

_________ ________________plasma

Accessen 2Wmuosa System I'ATHFAST For-matted: Font: 12 pt
Instrment with thermal alitorithlncpaiit naye

3
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Differences
Access Accu rnl+3 Reagentfor use [Feo...wt : Font: (Default) Thme New Romunj

Item on the Access 2 Immunolassay Predicate Device Fmatted; Indent: Left: "
5YSeeesAeu '4 (k053020) c,,,tcvo.Duscctdwt pao

_________________ReogeM on*.Fot 2P

Polyclonal goat anti- Futatd ot 2p

Mous moncloal ati-hman cTnl antibody labeled
Mous moncloal ati-hman with acridinium ester,

Specific Reagent cTnl alkaline phosphatase 2 biotinylated mouse
Materials conjugate, magnetic particles monoclonal anti-cTnl

coated with mouse monoclonal antibodies, magnetic
anti-human cTnl particles conjugated

with streptavidin
Acute
Myocardial 0.03 ng/mL validated based on 0.9 nglmL per WHO-
Infarction (AMI) clinical trial outcome defined cutoff
Cut-Off 

9 pretlof04Upper Reference 991h percentile of 0.04 

LimitI - g/mLFonrutted: Font: 12 pt

_______________Simnilarities

ItemAccess AccuTnl+3 Predicate Device
Ite m~~In en e toir to s05 0 0

Intendd Use Intended to calibrate the Access calibndte theTo
Intendd Use AccuTnl+3 as.JayReagent Utaasy

(Formated: Font: 12 pt
Differences __________

Access AccuTnl+3 Predicate Device
Item Calibmatorss (k053020)

Calibrator Recombinant troponin complex in Bovine cTnI in goat
Materials buffered BSA serum
Calibrator Six Liquid: approximately 0, 0.3, Two lyophilized:
Number And 1.2, 5.0, 25 and 100 ng/rnL (with high and low (use
Type no master curve) with Master Curve) __________

SFomiutted: Font 12 pt

8414dalte Formatted: Sblkethrougt,

4em mmMeassa SysieCommurent [c7]: Insbimocrt? I preer w put the
____________ ________________________mmmm md assa rcogen, together in this

rOF110 qanlakt_ smiuetatedespm snc tht doesni need
I-cr~~~cnsc oni itntstiz a..i Ouniytvo othe pUezCoicic

OF qaliivedet~mia~e OfA~il-reeviat to this syste need to be included
Onalyte UOncR~trIcn:1I found in humio.f Fanattd: root: 12 pt,.tieh~g

leiett o uaist. dtriiciin fvaiu Fannaed Sxlkethu hrog

Qpet'ansg Mio~ *6F utz cc11~eFGRItrllcd, ranidom and Same .. Utd: Font: (Default) lmes New
contnuou occso ______________ Rornan._Sbfiketlhrvg

j~~~yyp~~~ sa~r in~naszS&me Frntstrlkethog
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5w~ties Fematted: Shiketirugh

Item A6-099 2 lMmArAur9oay- Systanyu Deie comment 10]: knsamnet? I pcfn w. Put the

DeteetiensCamilursin:iptit iomethe ba t cdo't oecd
Carcecul.~cltnat =iztr inltiatsiid: o". Daly m.rs b=i

Cafasel.pipewit.analkalfluiee. ivan to tda ssm ned tw be indudod.
eieGIEIR 6lsrci'ystcms aid Same Formiatted: Font: 12 pt, Sttlkethrough

_________________ .omputvr~pzriphFra .________ Fsatd: Stikethmrugh

Fornamed: Font: (Default) Times New
________________ 04fenes ___________________ Romarn, Sthikethwgh

HIrMici Dzes 2ifituias).sue Formnatted: Stdkettirogh
hem cciz 2 mmucazy Sytem **ILJ2~2~AO4.Fonntatted: Font: 12 P4. Strikethrough

Foisnatted: Stikthrugh
AUrsthm NOIPfttel Fomsnatted: Font: (Default) Thies New

_____________________Romaan, Stulketi rugh
ACCLe r APE, wihdditeif fth Fonuatfld: Sifkethmrugh
thennnal nlgarfithmf and 11U"

eozmrffimn (to imfpreVe 11.3iigcOf
A55ay-Pf410Q0 the pUNmagnztleio particle rcagznt); Fmb:Srktgg
Pile A4W4 added rel! SUppr~za Nhen (Formatted:F Stktmg

ir91zturrelnt iintefRal c

34-Ctid 1F0C1)sttc:rnt: (Deult) Times Ne

OperatingI 90c;i t o t mbi-II O,-t10

K. Standard/Guidance Document Referenced (if applicable):
*s Evaluation of Precision Performance of Quantitative Measurement Methods,

Approved Guideline (EPS-A2)
* Evaluation of the Linearity of Quantitative Measurement Procedures: A

Statistical Approach; Approved Guideline (EP6-A)

* Evaluation of Detection Capability for Clinical Laboratory Measurement
Procedures; Approved Guideline (EPI7-A2)

*s Evaluation of Stability of/n Vitro Diagnostic Reagents; Approved Guideline Fornatted: Font: Italic
(EP25-A)

*Defining, Establishing, and Verifying Reference Intervals in the Clinical
Laboratory; Approved Guideline (C28-A3c)

q(D
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L Test Principle:
The Access AccuTnl+3 assa'-_ReaIent is a two-site immunoenzymatic ("sandwich")
assay. Monoclonal anti-cTnl antibody conjugated to alkaline phosphatase is added to
a reaction vessel along with a swfactant-containing buffer and sample. After a short
incubation, paramagnetic particles coated with monoclonal anti-cTnl antibody are
added. The human eTni binds to the anti-cTnI antibody on the solid phase, while the
anti-cTnI antibody - alkaline phosphatase conjugate reacts with different antigenic
sites on the cTnl molecules. After incubation in a reaction vessel, materials bound to
the solid phase are held in a magnetic field while unbound materials are washed
away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel
and light generated by the reaction is measured. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the
sample is determined from a stored, multi-point calibration curve.

M. Performance Characteristics (if/when applicable):
1. Analytical performance:

a Precision/Reproducibility:
The sponsor evaluated precision in several studies based on CLSI EP5-A2.

The first 3 studies were conducted at one of 3 ambient temperature conditions.
The studies performed at 18'C and 280C were performed internally Three
commercial controls, I recombinant cTnl-spiked lithium heparin plasma
sample, and I pooled lithium heparin plasma sample were assayed in
replicates of 2, 2 shifts per day, 2 runs per shift, for atotal of 21 shifts (42
runs) over 13 days. These studies were performed on I instrument and I
reagent pack lot.

The third study was performed externally under nenmal-existin2_laboratory
conditions (measured temperatures ranged from 20'C to 24*C). Six
commercial controls (ranging from 0.02 ng/mL to I5 ng/mL) were run in
duplicate, 2 runs per day for 20 days for a total of 40 runs. This study was
performed on one reagent lot and one instrument.

The fourth study was a confirmation study that was run across multiple
ambient temperatures ranging from I Soc to 280C. The sponsor used a low
spiked patient pool (Isp), 3 commercial controls (c), and one high patient pool
(hp). These samples were tested in duplicate in 2 runs per shift, 2 shifts per
day, over 14 days. One reagent lot and on one instrument was used in this
study.

The following data are representative of the results from the precision studies
and ire presented in the labeling:

6
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Mean Within-Run Between-Run Total Imprecision
______ (%CV) (%CV) (%CV)

00(1)5 5 7 Commentd Ie]: Sp? Or is the typo above?

0.91 (c) 2 5 5
1.96 (c) 2 5 5
13.97 (c) 2 5 5

56.36 (hp) 5 4 6

The sponsor also determined the precision of the device using 3 low-level
natural patient sample pools, 2 instrument, 2 reagent lots, multiple ambient
temperatures ranging from 1STC to 280C and multiple calibration cycles over
14 days. The samples were assayed in replicates of 2 pcr run. 2 runs Per Shifi
and 2 shifts per day. -Xi us c a.The results of the study are
summarized below:

Mean Total imprecision Total imprecision
(SD, ngmL) %CV)

0.04 0.003 8
0.43 I 0.022 I5I
1.01 0.043 4

Field precision studies: The sponsor performed a precision studies in-house
to simulate the use of the device by the end user. The first study was designed
to incorporate different sources of variability that may be found in the field
including: the simultaneous running of other assays; variability in test request
type (e.g., panel, reflex, stat, and individual testing); variability of ambient
temperatures; and variability of instrument age. The sponsor used quality
control material for the study anid-3 instruments and(hwm yreenlt:.
I lot of reagent. The sponsor cycled the temperature of the laboratory from 18
to 28 'C over the course of 6 hours over 3 days of testing. The samples were
assayed in a minimum of 44 replicates on each instrument across the 3 days of
testing. The results of this study are summarized below:

Instrument Sample Mean Within-instrument % CV
___________ng/mL

1 0.056 4.1
2 0.641 4.6
3 2.040 3.7
4 0.383 5.4

______5 8.248 5.4
2 1 0.055 8.7

2 0.63 4.

______4 0.389 6.1

7
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______5 8.348 3.8
3 1 0.053 5.0

2__ 0.594 4.6
3 1.874 3.2

4 0.366 4.9
________5 -7.802 4.5

Fxrternal Field precision study, The sponsor performed This study to evaluate - - Cmmit PVC: If you pfo Rut.I=put
the precision of the device at external sites. Commercially available quality wukwhE fld=ioaof& p.

control materials were run in duplicate (hem-many-,uins)-ver run with 3 lots of Fautd Font: 12 pt
reagents on 5 instruments at 5 external sites over 10 days (sample I fell below
the LoQ of the assay and is not listed). *three sites ran a total of 20 runs. I site
ran a total of 18 runs and 1 site ran a total of 40 runs. One instrument was
used at each site. The results of these studies are summarized below:

Reagent lot I
Sample Means (ng/mL) Within-lab %CVs

Iobserved at the 5 sites observed at the 5 sites
2 0.034 to 0.042 3.5 to 4
3 0.622 to 0.685 2.4 to 4.4
4 0.928 to 1.04 2 to 5.2
5 2.586 to 2.813 2.5 to 4.3
6 14.19 to 16.19 1.9 to7.4

Reagent lot 2 __________ __________

Sample Means (ng/mL) Within-lab %CVs
observed at the 5 sites observed at the 5 sites

2 0.032 to 0.040 4.6 to 11
3 0.602 to 0.642 2.4 to 5.0
4 0.883 to 1.055 2.8 to 6.5
5 2.492 to 2.68 2.8 to 5.4
6 13.48 to 15.19 1.8 to 6.9

Reagent lot 3 __________ __________

Sample Means (ng/mL) Within-lab %CVs
observed at the 5 sites observed at the 5 sites

2 0.030 to 0.036 4.3 to I5
3 0.0594 to 0.645 2.7 to 5.7
4 0.880 to 0.996 1.9 to 6.0
5 2.455 to 2.65 2.4 to 5.0
6 13.82 to 14.85 2.1 to 8.2

b. Linearity/assay reportable range:
Linearity was evaluated in accordance with the CLSI EP6-A guideline
utilizing 2 reagent lots and 2 instruments at 3 different temperature conditions

8
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(from 18 to 28 *QZ using lithium heparin plasma samples spiked with native
cardiac troponin I analyte. The sponsor evaluated linearity using 9 pools of
varying analyte concentration that spanned the reportable range of the assay.
A total of 8 replicates of each hig~h and each low sample were analyzed and 4
replicates of each intermediate mixture of high and ow N-eplieme-aIw-eaeh
level-were analyzed with each reagent lot and instrument at each temperature
(for a total of 12 independent analyses). The polynomial fit was significant
for all analyses but the maximum deviation from nonlinearity was 14%. The
sponsor claims acceptable linearity from 0.003 to 106.04 ng/mL.

High Dose Hook Effect: The sponsor demonstrated that there was no high
dose hook effect from the concentration of the S5 calibrator (tlO ng/mL) to
2,529 ng/mL.

The sponsor claims that the reportable range of the device is 0.02 nglmL to
the S5 calibrator (approximately 100 ng/mL).

c. Traceability, Stability, Expected values (controls calibrators, or methods):
The Access AccuTnl+3 Calibrators are standardized to an internal standard.
They are identical to the previously cleared (k0 10429) Access AccuTnl
Calibrators.

Calibrators are value assigned using primary reference curves and verified
using quality control material and patient samples that must meet
specifications. The value assignment process was reviewed and found to be
acceptable.

Calibrator stability: The calibrators are stable for,12 months when stored - Foimated: Not Highlight
unopened at -200C. Once opened, the calibrators are stable for 60 days when
stores at 2 to 80C. The calibrator stability protocols were reviewed and found
to be acceptable.

d Detection limit:
The limit of blank (LoB), limit of detection (LaD) and limit of quantitation
(LoQ) studies were performed following the recommendations in EP I 7-A2.
Testing was performed over 3 days using 2 reagent packs, 3 instruments, 3
calibration cycles with 3 different temperature conditions (from I8 to 28 'C).

To estimate the LoB, 4 blank samples were measured in replicates of 10 on
each day of testing on each instrument/reagent lot combination at the different
temperature conditions. The LoB was established to be 0.003 nglmL. The
sponsor claims that the LoB is <0.01 nglmL.

To estimate the LaD, 6 native lithium heparin plasma samples containing low
levels of troponin I analyte were measured in 2 runs of 10 replicates each
during each day of testing on each instrument/reagent lot combination at the

9
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different temperature conditions. The sponsor claims that 1bean LaD ofis
0.008 ng/mL.

To estimate the LoQ, I I native lithium heparin plasma samples containing
low levels of troponin I analyte were measured on each instrument/reagent lot
combination at the different temperature conditions. Three instruments and 2
reagent lots were used in this study.

The sponsor claims an LoQ of 0.02 nglmL with a performance goal of < 20%
CV (within-lab). The lowest concentration with a % CV (within-lab) equal to
10% was estimated to be 0.04 ng/mL.

The sponsor provided data demonstrating that the LoQ of the device using
serum samples at 3 different temperature conditions (from 18 to 28 0C) is
identical to the LoQ of the device using lithium heparin plasma samples.

The sponsor claims that the reportable range of the device is 0.02 ngfmL to
the S5 calibrator (approximately 100 ng/mL).

e. Analytical specificity:
Two levels of potential interfering substances were added to lithium heparin
plasma pools containing either 0.05 or 0.5 ng/mL troponin at 3 different
temperature conditions (from 18 to 28 *C). For the controls, the
corresponding solvent was added to the lithium heparin plasma pools
containing either 0.05 or 0.5 ngtmL troponin. Control troponin samples
(control sample) and samples spiked with the potential interferents (test
sample) were tested in replicates of 5 (for the 0.5 ng/mL) or X-I 0 for the 0.05
ng/mL) and compared. The sponsor used I reagent lot and 6 instruments for
this study. The sponsor concluded that the following substances at the listed
concentrations did not interfere with the performance of the device (defined as
less than 10% difference between the control sample result and the test sample
result).

Substance Added Concentration Difference
observed

Acetaminophen _ 3 and 20 mg/dL <10%
Acetylsalicylic Acid 50 and 65 mg/dL <10%
Allopurinol 2 and 40 mgldL <10%
Ambroxol 8.6 and 40 mgldL <10%
Ampicillin 1.8 and 5 mgtdL <10%
Ascorbic Acid 4 and 6 mgldL <10%
Atenolol 0.2 and I mg/dL <10%
Bilirubin conjugated 5 and 40 mgtdL <10%
Bilirubin unconjugated 4 and 40 mgldL <10%
Biotin 10 and 290 ng/mL <10%
Caffeine 2 and 10 mg/dL <10%

10
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Captopril 0.5 and 5 mgldL <10%
Cinnarizine 4.8 and 40 mg/dL <10%
Cocaine l and 2 mg/dL <10%
Diclofenac 2 and 5 mg/dL <10%
Digoxin 2 and 200 nglmL <10%
Dopaimine *30 and 65 mgldL <10% at 30 mgldL,

13.8% at 65 mg/dL
Erythromycin 2 and 20 mg/dL <10%
Fibrinogen 100 and 1000 mg/dL <10%
Furosemide 3 and 40 rng/dL <10%
Hemoglobin 200 and 500 mg/dL <10%
Human Serum Albumin 5000 and 6000 mgldL <10%
Ibuprofen 40 and 50 mg/dL <10%
Low MW Heparin 8 U/mL and 28.8 U/mL <10%
Methyldopa 0.75 and 2.5 mg/dL <10%
Nifedipinc 20 and 60 pg/dL <10%
Nitrofurantoin 0.2 and 6.4 mg/dL <10%
Nystatin 0.7 and 2.15 mg/dL <10%
Oxytetracycline 0.5 and 24 mg/dL <10%
Phenytoin S and 10 mg/dL <10%
Propranolol I and 500 pglrnL <10%
Quinidine 0.6 and 2 mg/dL <10%
Simvastatin 4 and 20 pg/mL <10%
Theophylline 2 and 25 mg/dL <10%
Triglycerides 1000 and 3000 mgldL <10%
Trimethoprim 1.8 and 7.5 mg/dL <10%
Verapamnil 0. 1 and 16 mg/dL <10%
Warfarin 3 and 30 pg/mL <10%
*For dopamine, the sponsor claims no interference up to 30 mgtdL

To evaluate cross reactivity, the substances shown in the following table were
added to lithium heparin plasma pools containing 2 levels of troponin (S 0.02
ng/mL and approximately 0.5 ng/mL-troponio). Control and test samples
were tested on 4-6 instruments an - -egn osa eprtr
conditions (from I8 to 28 'C) in replicates of YlO for the low troponin
samples (<0.02 nWmiL) and replicates of 5 for the hikh tronorlin samples (0.05
nit/mL). For each possible cross-reactant tested, the troponin I concentration
(ng/mL) obtained for the spiked sample was compared to the troponin I
concentration obtained with the control sample and applied to the following
formula: % cross reactivity = [(mean dose of spiked - mean dose of
control)/amount of cross reactant spiked] X 100. The sponsor concluded that
the following proteins at the concentration listed did not cross react (defined
as < I% cross reactivity) with the device.

Fwmurfted: tident: Left: (r
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Substance Concentration tested ng/mL
Actin 1000
Cardiac troponin C 1000
Recombinant human CK-MB 1000
Myoglobin 1000
Myosin 1000
Recombinant human cTnT 250
Skeletalg tr nin 1 1000
Trooysn 1000

HAMAII-eterophile antibodies: The sponsor provided results demonstrating
that their formulation reduces the effects of HlAMA interferents. They include
the following in the Limitations of the Procedure section of the Instructions
for Use:

"For assays employing antibodies, the possibility exists for interference by
heterophile antibodies in the patient sample. Patients who have been regularly
exposed to animals or have received immunotherapy or diagnostic procedures
utilizing immunoglobulins or immunoglobulin fragments may produce
antibodies, e.g. HAMA, that interfere with immunoassays. Additionally,
other heterophile antibodies such as human anti-goat antibodies may be
present in patient samples. Such interfering antibodies may cause erroneous
results. Carefully evaluate the results of patients suspected of having these
antibodies."

f Assay cut-off:

Refer to section 4 "Clinical cut-off.

2. Comparison studies:

a Method comparison:
Not applicable.

b. Matrix comparison:
The sponsor conducted a clinical matrix comparison study to compare
matched lithium heparin plasma samples and serum samples randomly
selected from among the entire pivotal trial cohort. Results of Passing-lBablok
regression analysis of singlicate results are provided below (the sponsor
excluded 26 samples with troponin levels below the LoQ from theseis
analyseis):

12
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Passinsz Bablok Reitression by Concentration RanI~cs
Range (nglmL) N Slope (95% Cl) Intercept (95% Correlation

__________Cl)

0.02 to 20 96 1 (0.98Sto 1.00) 10.00 (-OtoO0 R-r =1.00
0.02 to 5 93 1 0.9o1.0) 0.00 01 Or 0.99 CommenIIU[CIO]:Thisrowwi0jbecfiled in?
0.02 to 0.04 75 1 (1.00 to 1.00) 0.00 0 -toO r1 E0.99 Comnment [PVC11R1OJ: Yes

FMatted: Font: 12 pt
Clinical concordance analysis using 123 matched clinical samples from the Foiatted. Font: 12 ptl
pivotal trial cohort was performed between the 2 sample types at the 0.03F..trTasos:O4,Lf
ng/mL cut-off and is provided below: The sponsor demonstrated 96% FratdFo:12p
agreement between the lithium heparin plasma samples and serum samples. LFratdFn 2P

I Serum < 0.03 ISerum 0.03 ITotal
Plasma < 0.03 38 4
Plasma ? 0.03 2 80 82
Total 40 83 123

4ii: S:RSOr.e orootd Rz:;ive: Oporatinig Churaatiioi cur.z: (ROC) fOe zz
matrtx using result fromi all 123 subjcrn vith mnatched gnorum and heparin
plasma-samfples from the piV6tal tri8l cohen. Th' aFRea undPr the ROG OUR'e
(AUG) are 0.S45 and 0.R47 for plasma and serum- rzopectivzly.. Commtent (cli]:I1 sggsw Puj tii the

puhbic ectoa.

An additional study was performed 3 times, once at 3 different temperatures Cmni M.WC13l: Lctnkehowitfwewau
conditions (ranging from I8 to 280C) on 2 instruments using one: reagent lot. kpthisinh=Withe masPtttjcxtto6i

The study included 97 matched serum and lithium heparin plasmia samples Fonnufled: Font:12t
(not spiked or diluted) which were run at each temperature conditin Rsls Formiatted: Font:,2~
of Passing-Bablok regression analyses of singlicate measurements are
provided below:

Temp Range Slope R Interceptn

I (nglmL) (95% Cl) value (95% CI)
I80C 0.02-779 1.0 0-10 0.99 -0.01(_-0.01 -0.00) 97
230C 0.02 -71.7 1M.02 0C.199- 1. 06T' 4) 0.99 0.00 -0.01 - 0.00) 97
280C 0.02-66.76 1.04 (1.01 -1.06) 0.99 0.00 (-0.01 - 0.00) 97

3. Clinical studies:

a Clinical Sensiivity:. Comnt (PVCI4J: Scnsidfiliy md a *iictA clinical study was performed to evaluate the clinical perfornance of the 1m-.ifeidf~teb
device at the different cut-off's. A multicenter prospective study enrolled 1929 FOrlflfttd Font: 12 pt
patients from Emergency Departments presenting with chest pain or
equivalent ischemic symptoms suggestive of Acute Coronary Syndromes.
Final diagnoses were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of
Myocardial Infarction. Serial samples were collected from patients within 9
hours of presentation to the ER. The sample collection times were at baseline,

13
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I to 3 hours, 3 to 6 hours and 6 to 9 hours after presentation to the ER.
Investigators and adjudicators were blinded to the proposed device's results.
All results presented below were based on the adjudicated diagnoses. Testing
was performed using lithium heparin plasma samples. The results are
summarized below:

Clinical Performance at 0.03 na/mL (this cut-off was determined in a
feasibility study by ROC analysis)

Based on sample collection timepoint: ______________

Interval Sensitivj5y Specifici
________% _ 95% CI %_____ 95% CI

Baseline 87.4 (221/253) 83.3-91.4 89.3 (1495/1675) 87.8-90.7
-1-3 h -96.0 (119/124) 92.5-99.4 89.4 (907/1014) 87.6-91.3
-3-6 h 94.9 (149/157) 91.5-98.3 86.7 (816/941) 84.5-88.9

6-9 h 90.7 (39/43) 82.0-99.4 87.0 (214/246) 82.8-91.2

interval Positive Predictive Value Negative Predictive Value
________% _ 95% CI %_____ 95% CI

Baseline: 55.1 (221/401) 50.2-60.0 97.9 (1495/1527) 97.2 to 98.6
1-3 h -52.6 (119/226) 46.1-59.2 99.5 (907/912) 99.0-99.9
3-6 h -54.4 (149/274) 48.5-60.3 99.0 (816/824) _98.4-99.7
6-9 h -54.9 (39/71) 43.4-66.5 98.2 (214/218) 96.4-99.9

Based on hours since symptomi onset:.mue:Fot 
2p

Interval %Sensitivj 5%C% Specifi 9%ci l

<Sb 91.5 (151/165) 87.3-95.8 89.1 (885/993) j87.2-91.1
8 h 94.3 (150/159) 90.7-97.9 86.8 (966/1113) j84.8-88.8

Interval Positive Predictive Value Negative Predictive Value
____ ______ 95%CI Vo I 95% CI

<8hI 58.3 '1 5 1259) 52.3-64.3 98.4 (885/899) J97.6-99.3
? 8 h 50 .5 (150/297) 4.56.2 99.1 (966/975) j98.5-99.7

Clinical Performance at 0.02 ng/JmhI(99" percentile upper reference limit)

Based on sample collection timepoint: _______________

Interval Sensitv.!! Specifici
________% _ 95% CI %_____ 95% CI

Baseline 92.1 (233/253) .88.8-95.4 84.3 (1412/1675) 82.6-86.0
1-3 b 98.4 (122/124) 96.2-100 85.5 (867/1014) 83.3-87.7
3-6 b 98.1 (154/157) 95.9-100 81.0 (762/941) 78.5-83.5
6-9bh 93.0 (40/43) -85.4-100 76.4 (188/246) 71.1-81.7_

14
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Interval Positive Predictive Value Negative Predictive Value
________% _ 95% CI %____ 95% CI

Baseline 47.0 (233/496) 42.6 -51.4 98.6 (1412/1432) 98.0-99.2
1-3 h 45.4 (122/269) 39.4-51.3 99.8 (867/869) 99.5-100
3-6 hIt 46.2 (154/333) 40.9-51.6 99.6 (762/765) 99.2-100
6-9 h 40.8 (40/98) 31.1-50.5 98.4 (188/191) 96.7-100

Based on hours since symptom onset:
Interval Sensitivj Specifci

__________% _ 95% CI % 95%CI
<Rh 964 (59165 193.5-99.2 83.2 (826/993) j80.9-85.5

8h 99(154/159) 94.1-99.6 81.7 (909/1113) J79.4-83.9
Interval Positive Predictive Value I egative Predictive Value

_____% /____ _ 1 5C % 95% C1
<8h 48.8 (159/326) 43.3-54.2 j99.3 (826/832) 98.7-99.9
:8 b 43.0 (154/358) 1 37.9-A8.1 j99.5 (909/914) 99.5-99.9

Clinical Performance at 0.04 ng/mL (lowest measured concentration with a
%CV (within-lab) of <10%)

Based on sample collection timepoint: ______________

Interval Sensiti ity Specifici
___ _ %___ 95% CI % 95% C1

Baseline -77.1 (195/253) 71.9-82.3 93.9(1572/1675) 92.7-95.0
1-3 h 89.5 (111/124) 84.1-94.9 93.5 (948/1014) 92.0-95.0
3-6 h 87.3 (137/157) 82.0-92.5 93.0 (875/941) 91.4-94.6
6-9 It 90.7 (39/43) 82.0-99.4 93.1 (229/246 89.9-96.3

Interval Positive Predictive Value Negative Predic tive Value
________% _ 95% CI %_____ 95% CI

Baseline 65.4 (195/298) 60.0-70.8 96.4 (1572/1630) 95.5-97.3
1-3 h 62.7 (111/177) 55.6-69.8 98.6 (948/961) 97.9-99.4
3-6 h 67.5 (137/203) 61.0-73.9 97.8 (875/895) 96.8-98.7
6-9 It 69.6 (39/56) _57.6-81.7 98.3 (229/233) j96.6-100

Based on hours since symptom onset: ______________

Interval SensitijI Specifcity~
__%_ _____ 95% CI % 95% CI

<8hI 85.5 (1411165) 80.1-90.8 93.6 (929/993) J92.0-95.1
8 h 88.1 (140/159) 83.0-93.1 92.7 (1032/1113)J 91.2-94.2
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Interval Positive Predictive Value Negative Predictive Value
II % I95% CI % 95% Cl

<8h 68.8 (141/205) 62.4-75.1 97.5 (929/953) 96.5-98.5
2!8 h 63.3 (140/221) 57.0-69.7 98.2 (1032/1051) 97.4-99.0

b. Clinical specificity:
See clinical specificity information above in 3a.

c. Other clinical supportive data (when a and b. are not applicable):
FOMUattd: Foot: Not Bold

4. Clinical cut-off:,
This assay has 2 claimed clinical cut-offs. One cutoff (0.03) was determined in a
feasibility study by ROC analysis. The second cut-off (0.02) is the 99,b percentile
upper reference limit. The sponsor also provided clinical performance
information in the package insert at 0.04 ng/mL which is the lowest concentration
with a %CV (within-lab) of <10%.

5. Expected values/Reference rane:
The sponsor conducted a multicenter prospective study to establish the 99d"
percentile upper reference limit in a population of apparently healthy adults with
no known diseases of the cardiovascular system or other serious acute or chronic
diseases or infections. Lithium heparin plasma samples were evaluated. 527
subjects were enrolled at seven geographically diverse locations. Both male and
female subjects were included reference range study to determine the 99d,
percentile upper reference limit.

The 99't percentile upper reference limit was demonstrated to be 0.02 ng/mL
(95% Cl: 0.0 1 to 0.05).

N. Instrument Name:
Access 2 Immunoassay System

0. Systems Descriptions:
I . Modes of Operation:

Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer,
webserver, or mobile device?
Yes X or No ForMaed: Font: 12 Pt

Does the applicant's device transmit data to a computer, webserver, or mobile
device using wireless transmission?
Yes -orNo X Fornntted: Font; l2Pt
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2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes
forlthis line of product types:. Fotiatttd: Font: 12 Pt

Yes X or No __

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Samp~ling and Handling:
Instruction on sample handling is provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access AccuTni
Rea entassay, calibration is required every 56 days.

6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control
material be tested a minimum of once a day. The sponsor also states that quality
control testing should be performed in accordance with laboratory accreditation
requirements, applicable laws and good laboratory practices.

-Fcautd: Font: 12 pt

P. Other Supportive Instrument Performance Characteristics Data Not Covered In
The "Performance Characteristics" Section above:

Ambient temperature method comparison studies: The sponsor provided data from 4
studies to demonstrate the impact of ambient temperature differences on the test
result. Three of these 4- studies focused on low-doe(4))4troponin concentrations
around the cut-offs 4(0.02jto -O.'k ng/mL for study 1: 0.02 to 0.6 r1V/mL for studies 2
and 3). Study 4 evaluated the and I study evaluating the-full reportable range (FR)

ofth dvie F~O.3 o 4 id and regression analysis of low dose (LD) samples
with troponin concentrations around the cut-off (0.03 to 0.4 ng/mI)) was also
performed. Inttl ftuaz~t oosrt h m O f amfbient toMPemt1ure cwnmetIPc5: CkPMc.fiooitWS

dik -.. . ii olrsl.Sovorm hurndrzd fifty znzZ .i-4 lithium heparin I mmMrL hkMin mw
plasma samples were tested On 4etaI-at different temperature conditions (rIn from t d Font. 12 pt
18 to 280C) on multiple instruments using multiple reagent lots. Sampleswr
divided into aliquots, and tested at different temperature conditionss. The sponsor
analyzed the same samples run under different temperature conditions using Passing-
Bablok regression analysis of singlicate test results: The results of 19 different
comparisons provided by the sponsor from the 4 different studies are summarized
below:

Study Low temp High n Slope (95% CI) Intercept (95% CI)
I I ~temp II

1 180C 260C 57 1.04 (1.00, 1.08) 0.01 (0.00, 0.01) 0.97

180 C 220C 59 1 .0 (0.97, 1.022 0.00 (0.00, 0.00) 0.99
IN0  260C 57 1.0 1.02, .08) 0.00 (0.00, 0.01) 0.98
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200C 280C 61 0.97 (0.92, 1.03) 0.00 (0.00, 0.01) 0.96
200C 240C 61 0.98 (0.95, 1.01) 0.00 (0.00, 0.00) 0.99

___24
0C 280C 61 1.00 (0.95, 1.04) 0.00 (0.00, 0.01) 0.98

244) 180C 260C 76 0.93 (0.90, 0.97) 0.00 (0.00, 0.01) 0.97
180C 220C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99
220C 260C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99
200C 280C 78 0.95 (0.90, 0.98) 0.01 (0.00, 0.01) 0.99
200C 240C 78 0.99 (0.96, 1.01) 0.00 (0.00, 0.01) 0.99
240C 280C 78 0.96 (0.93, 0.99) 0.00 (0.00, 0.00) 0.99

340 180C 280C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99,
4 LO 180C 250C 42 1.00 (0.96, 1.05) 0.00 (0.00, 0.00) 0.99

180C 23TC 42 0.98 (0.94, 1.02) 0.00 (0.00, 0.01) 0.99
230C 280C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.99

4 FR 18C 280C 102 0.98 (0.97, 0.99) 0.00 (0.00, 0.00) 1.00
180C 230C 102 1.02 (1.00, 1.03) 0.00 (-001, 0.00) 1.00

___23
0C 280C 102 0.96 (0.95, 0.98) 0.01 (0.00, 0.01) 0.99

Q. Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 2l CFR Part 809.10.

R. Conclusion:
The submitted information in this premarket notification is complete and supports a
substantial equivalence decision.
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S. Other Supportive Device and Instrument Information:

Additional Linearity dataStudy: The sponsor also evaluated the linearity of the lower
end of the measuring range (using lithium heparin samples) by performing a study
with samples from 0.006 to 1.5 ng/mL (0.006, 0.15, 0.30, 0.60, 0.90, 1,17, 1.50
nglmL) at different temperatures. For 18 and 230C, the polynomial fit was not
significant. For the 280C, the polynomial fit was significant but the maximum
deviation from nonlinearity, was 1%.

Clinical matrix comparison: The sponsor created Receiver Operating Characteristic Fosmantd: Indent: Left: 025
curves (ROC) for each matrix usiinp result from all 123 subjects with matched serum
and heparin plasma samples from the pivotal trial cohort. The areas under the ROC
curve (AUC) are 0.845 and 0.847 for plasma and serum respectively. The sponsor eonimeit C16]:lIsugSM . pus this inaheo-
concluded that this analysis demonstrated equivalent clinical performance between Pbi etm

the matrices. Formatted: Font: 12 Pt
Fcrnnattedt: indent: Left: 0'

Sponsor's posimarker monitoring plan: This 5 10(k) is the result of a warning letter Foinuate: Font: (Default)rlTimm New
and 2 recalls (please refer to the copies of the warning letter dated June 10. 20 10. Ra, Foton Ato
REIS 54729 and RES 58719 included in the file of this submission) and includes a fix Forniatted: Default____

validated with one set of conflicting data (see review menio documentation below). Psnte:Font: (Default) Trimm New Roman]
'To ensure patient safety, the sponsor will implement the following plan at Fomte:Font: (Default) Times New Roman)
commercialization (Please refer to sponsor's response to FDA's June 10. 2Q13 Fomte:Font: (Default) ThmNew Roman

Request for Additional Infonnation letter for complete plantj = j,~ Fot; (Dault ie

'[he sponsor has establ ished an Accu'lnl+3 Early Response 'Teami (ER F). to mon itor Foruatd Font: (Default) limes New Rman~

a miulti-functional team oftroponin subject matter experts, including representatives Rosman, 12 pt, Not Sotd

from development, manufacturing, qualitv, customer and technical support, coimplaint (Formatted: Font: (Default) Times New Romnan)
handling, product management, regulatory, arid program nianageinent. It is the [Fontnatted: Font: (Default) T'Imes New
responsibility of this team to review customer coniplaints, and rapidly address any Romnan, 12 pt, Not Bold
issue related to the device, including product performance. Formatted: Font: (Default) Times New

Roman, 12 pt
tnIattd: Font: 12 pt

,if US annual discrete events on the Access2 instrument = 1 to 4 (Low incidence rate) fFoattd: Font: 12 pt
1. Investigate root cause (e.g., sample handling, contamination, drug interference, Formatted: Font: 12 pt

heterophile. etc.) fM omated: Font: 12 pt
2. Update risk assessment based on event if appropriate Fonn~: Indent: Left: 0.2S", Hanging;

3,. Detennine CAPA eligibility and potential corrective action(s) 0.19"
4. Continue post-launch surveillance

If US annual discrete events on the Access2 instrument > 5 (High incidence rate)
1. Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
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6. Extend ERT post-launch Surveillance

If US annual discrete events on the Access2 instrument > 50 (Very high incidence
rat2)
1. Stop ship product
2. Cease use notification to customers (with FDA agreement)

For this approach, a discrete event is defined as a customer complaint resulting in
confitnted thermally insensitive sample(s) yielding falsely increased or decreased
clinically relevant resultis) where the increase or decrease is proven to he caused by
inappropriate adjustment by the thermal algorillhm (residual thennal bias).
Specifically, one discrete event would represent one malfunction, which may have
resulted in more than one erroneous patient result. Although the malfunction may
result in more than one customer complainlt. if it is tied to one malf'unction event, then
it is counted as one discrete event.

Formattd: Indent: Hanging: 0.25'
T. Administrative Information:

I . Applicant contact information:
a Name of applicant: Beckman Coulter Inc.
b. Mailing address: 1000 Lake Hazeltine Drive

Chaska, MN 55318
c. Phone #: (952)368-7858
d Fax #: (952)368-7610
e. E-mail address (optional): ksoetter@beckman.com
f Contact: Kerrie S. Chter

2. Review documentation:
2- As described above in Section S, "postmnarket monitoring", this 5 10(k) is Formatd: Font: (Default) Tinem New

the result of a warning letter and 2 recalls and includes a Fix that the sponsor is stamen, Fort color: Auto
implementing (a thermal algorithm) to correct thermal sensitivity from ambient Formtted: Font: (Default) limes New
temperature fluctuations that could affect the accuracy of test results. TIhis Roman, 12 Pt, Font color: Auto
aleuorithm is validated with one set of conflictink data. Specifically, when FDA sonntlad.l Defaut None, Indent: Left: 0.5,I

Spac Before: 0OPt, No bulletsor nwnbering
analywed the results from the "Th ermnal Sensitivity Impact on Low Dose kmuinat'd Font: (Default) TIMMs New
Concordance/Agarement study" that the sponsor provided ini support of the soner Font color: Auto
algorithm, the estimates of the intercepts in these regressions was always 0. but, frmatted: Font: (Default) Ttrne New
the slope in the comparison between measurements taken at 20 and 280C was Romasn, 12 pt, Font color: Auto
1.46 (95% Cl of 1.36. 1.54) and for measurements taken at I8 and 260C the slope 'Formatmed: Font: (Default) Times New
was 1.33 (95% Cl 1.26, 1.40). In FDA's June 20. 2012 request for additional Roman, Fontcal: Auto
information letter. the agency expressed concern that the corrective al1gorithmnF ( ttd: Font: (Default) Tines New Roman
mtay not resolve the thermnal sensitivity from amibient temperature (please refer to rmnatted: Font: (Default) Tirnes New
the June 20. 2012 review mnemo). In response, the sponsor hypothesized that the 1Roman, Ford color:.Auto

anO11omlus results fromn the study were due to improper sample handling, (that Fomte:Font: (Default) ThneSfNew Roman
resulted in samples that were not thermally sensitive and thereby improperly Formattd: Font: (Default)lTimms New
corrected by application of the thermal algorithm). however, they did notf identfyf Romaln, Font color: Auto
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a root cause for the unacceptable performance of the device in the temperature
concordance study provided in the submission (please refer to the December 14.
2012 response). The sponsor provided additional thermal sensitivity agreement
studies in support of the algorithm (please refer to Section P of the decision
summary). During the February 4, 2013 meeting with) the sponsor. FDA
requested an approach to make sure that the corrective algorithim is safe and
effective and if it fails in the intended use setting, that the sponsor have a
mechanism in place to ensure patient safety (please refer to the inetinp, minutes
for the February 4,.2013 in-person meeting with the sponsor). On June 13. 2013.
the sponsor provided their proactive approach (please refer to Section S,
postmnarket monitoring) Fmmtauted: Font (Oefaut) Tknes Newv

IRainan, No underfine, Font color: Au.to

3. Substantial Equivalence Discussion:
Yes No

1 . Same Indication Statement? X X If YES = Go To 3

2. Do Differences Alter The Effect Or Raise X If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise X If NO = Go To 8
Enough? If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? If NO = Stop NSE

8. Performance Data Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: CS

Note: See
http:f/eroom.fda~gov/eRoomRco/Files/CDRH3/CDRHPremarketNotification510k CHied Code Changed -

Proprna/O 4148/FLOWCHARrA2ODECISION%/2OTREE%/2O.DOC for Fonatd NuInberd. + Lee:
Flowchart to assist in decision-making process. Please complete the folowing Numbering Style: a, b, c, ... + Start at: I1+
table and answer the corresponding questions. "Yes" responses to questions 2, 4, [Alignment: Left-+ Aligned at: 0.5" + Indent at:
6, and 9, and every "no' response requires an explanation. 0.75Id': et:05, pc

Before: O pt, WtdwOrphan control, Don't

indication: Do' adus space between Asian tert and

The predicate device includes a claim for risk stratification, the indications for- nwnbers, Tab stps: Not at 0.75-

use for this device does not include this claim. (icatmus: Font Not haltc
remanttd: Nwrnbered + Level: I +

h. b-Fstplain why there is or is no: a new effect or safety or effectiveness issue: IAligrs,,ent: Left,+ Aligned at: OS', Indent at:
10.75"
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Byv excluding~ the indication for risk stratification, there is no new safety or - Formaite: Font: Not Odd
effectiveness issue since other clinical information can be used to assess FoinnabttS: None, Indent: Left: 0.75-, Space
patient risk. Beora: Opt, Widow/Orphan control, Don't

adjust space betwen Latin and Asian text
Dent adjust space between Asian text and

c. Describe the new technological characteristics: numben., Tab stops: Not at 0.75"
Fammatted: Font Not Itattc

d Explain how new characteristics could or could not affect safety or
effectiveness:

e. Explain how descriptive characteristics are not precise enough:
Because the clinical use of this in vitro diagnostic device is based upon its
performance characteristics, descriptive characteristics alone are not sufficient
to support a claim of substantial equivalence to legally marketed jn vitro ramnatted: Font: italic
diagnostic devices.

f, Explain new types of safety or effectiveness question(s) raised or why the
question(s) are not new:

g. Explain why existing scientifc methods can not be used:

h. Explain what performance data is needed:

See section M of the SE review template.

i. Explain how the performance data demonstrates that the device is or is not
substantially equivalent: The submitted information in this premarket
notification is complete and supports a substantial equivalence decision. See
the decision summary template sections M, and S 60FRG

~hrat~i~ic uRv for more information.

U. Reviewer Name and Signature:

Paula Caposino, Ph.D.
CDRH/oIRVLD/DaTD
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Caposino, Paula

rom: Oetter, Kerrie S <ksoetter@beckman.com>
s;ent: Friday, June 14, 2013 11:17 AM
To: Caposino, Paula; Cundy, Scott T
Subject: RE: Acculnl+3 Access 2 IFU word version (2).docx
Attachments: AccuTnl+3 Access 2 IFU B16315A 2.pdf

Importance: High

Dear Paula,

BEC is brand-neutral regarding QC materials, and cannot publish recommendations regarding specific brands of
commercial quality control materials without legal agreement with the manufacturers. We have added a statement,
similar to that in the Limitations of the Procedure into the Quality Control section of the IFU regarding the development
of the algorithm using the thermal profile of native troponin.

Please see the revised IFU which is attached.

Regards,
Kerrie Oetter

Fmom: Caposino, Paula [mailto:Paula.Caposinocfda.hhs.covl
Sent: Friday, June 14, 2013 8:35 AM
ro: Cundy, Scott T
Cc: Oetter, Kerrie S
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Thanks

Fmom: Cundy, Scott T [mailto:STCundv@)beckman.com1
Sent: Friday, June 14, 2013 8:46 AM
To: Caposino, Paula
Cc: Oetter, Kerrie S
Subject: Re: AccuTnl+3 Access 2 IFU word version (2).docx

Hello Paula,

We'll look into this and respond as quickly as possible.

Thank you,
Scott

Sent from my iPhone

On Jun 14, 2013, at 7:15 AM, "Caposino, Paula" <Paula.Caoosino@fda.hhs.gov> wrote:

Dear Scott and Kerrie,
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Thank you very much for the information and changes to the instructions for use. One more
question/suggestion:

If there are commercially available QC materials that may not be compatible with your device
because they do not have the same thermal profile as native cardiac troponin 1, we recommend
that you somehow incorporate this information in the QC section of your labeling. Let me know.

Thanks a lot,
Paula

Please be advised that this email may contain confidential informiation. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify' us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Access O BECKM
inmCOUI.ER

AccufhEI-3
REF A98 143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIAZ

Intended Use The Access AccuTnl+3 Reagent is a paramagnetic particle, chemiluminescent immunoassay for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasmat
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and The troponins (1, C, and T) are members of a complex of proteins that modulate the
Explanation calcium-mediated interaction between actin and myosin within muscle cells.1 The nomenclature

of these distinct proteins of the troponin complex is derived from their respective function in
muscle contraction. Troponin T anchors the troponin complex to tropomyosin of the thin
filament, whereas troponin I inhibits actomyosin ATPase, and troponin C is a calcium-binding
subunit. Three isotypes of troponin I (rnl) have been identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal muscle, and one with cardiac muscle. The slow
and fast-twitch isoforms have a similar molecular weight of approximately 20,000 dalton (Da)
each. The cardiac-specific Tnl (cTnl) isoforrn has a molecular weight of approximately 24,000 Da
and contains a post-translational tail of 31 amino acids on the N-terminus of the molecule.22 This
sequence and the 42% and 45% dissimilarity with the sequences of the other two isoforrns have
made possible the generation of highly specific monoclonal antibodies without cross-reactivity
with other non-cardiac Tnl forms.4' 5 As a result of its high tissue specificity cTnl is a
cardio-specific, highly sensitive marker for myocardial damage. The Access AccuTn4-3 assay
uses monoclonal antibodies specifically directed against human cardiac troponin 1.

In myocardial infarction (MI), cTnl levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 hours and can remain elevated for 4-9 days post MI.6 ,7 Numerous
pathologies can potentially cause troponin elevations without overt ischemnic heart disease.8,9

These pathologies include, but are not limited to, congestive heart failure, acute and chronic
trauma, electrical cardioversion, hypertension, hypotension, arrhythmias, pulmonary embolism,
severe asthma, sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis with cardiac injury.910 Importantly, these other etiologies rarely demonstrate the
classic rising and falling pattern experienced with a Ml which highlights the importance of serial
monitoring when the clinical scenario is confusing8"",1

Definition of Myocardial Infarction
In 2012, a Task Force of the Joint European Society of Cardiology (ESC), American College
of Cardiology Foundation (ACCE), American Heart Association (AH-A), and World Heart
Federation (WHE) published an updated redefinition of Ml in which biomarkers play a central
role.1' Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI
diagnosis.

The 2012 Third Universal Definition of Myocardial Infarction document states that the
following is one criterion for the diagnosis of Ml:

*"Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
(cTn)J with at least one value above the 99h1 percentile of the upper reference limit (URL)
and with at least one of the following:

- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch

©020l3leckman Coulter, Inc. B16315A Access AccTnl.3 for use on Access? lmniunoasssy Systems
Page I
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block (LBBB);
-Development of pathological Q waves in the ECG;
-Imaging evidence of new loss of viable myocardium or new regional wall motion

abnormality;
-Identification of an intracoronary thrombus by angiography or autopsy."' 2

Additionally, the Third Universal Definition of Myocardial Infarction document recommends
an optimal imprecision level (coefficient of variation, or CV) for troponin assays!5 10% at the
9 9 th percentile URL of a healthy population, and recognizes that assays with imprecision > 10%
CV at the 99th percentile URt. make determination of a significant change more difficult, but do
not cause false positive results. However, assays with CV > 20% at the 99th percentile URL
should not be used.' 2

Because cTn may not appear in blood within the first hours after myocardial injury,' 3 cTn
should be measured upon admission, and then serially at regular intervals to demonstrate
a rise and/or fall in cTn values. When an increased cTn value is encountered in the absence of
myocardial ischemnia, a careful search for other possible etiologies of cardiac damage should
be undertaken.' 4

Pfinclples of The Access AccuTnl+3 assay is a two-site immunoenzymatic ("sandwich") assay. Monoclonal
the Procedure anti-cTnl antibody conjugated to alkaline phosphatase is added to a reaction vessel along with

a surfactant-containing buffer and sample. After a short incubation, paramagnetic particles
coated with monoclonal anti-cTnl antibody are added. The human cTnl binds to the anti-cTnl
antibody on the solid phase, while the anti-cTnl antibody - alkaline phosphatase conjugate
reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction vessel,
materials bound to the solid phase are held in a magnetic field while unbound materials are
washed away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measured with a luminometer. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the sample is
determined from a stored, multi-point calibration curve.

Produci Access AccuTnl+3 Reagent Pack (for use on Access 2 Immunoassay Systems)
InformatIon Cat. No. A98143: 100 determinations, 2 packs. 50 tests/pack

" Provided ready to use.
" Store upright and refrigerate at 2 to 100C.
* Refrigerate at 2 to 100C for a minimum of two hours before use on the instrument.
* Stable until the expiration date stated on the label when stored at 2 to 10'C.
* Stable at 2 to 100C for 56 days after initial use.
* Signs of possible deterioration are a broken elastomeric layer on the pack or control values

out of range.
* If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Ria: Paramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cTnI) suspended in TRIS buffered saline, with
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% ProClin** 300.

Rib: 0.1 N NaOH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Rid: Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Acoess AccuTnI-3 for use on Access 2 immunoassay Systems B16315A 0 2013 Becknmn Coulter. Inc.
Page 2
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Warnings and * For in vitro diagnostic use.
precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide build-up.15

* Xi. Irritant: 0.25% ProClin 300.

# R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap

1and water. Wear suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

SpecImen 1. For use on serum and lithium heparin plasma samples. Do not dilute patient samples, as this
Collection and could lead to lower than expected troponin results. Matched serum and lithium heparin

Preparation plasma samples were tested using the Access AccuTnl+3 assay. Regression and correlation
analysis are shown below:

Range of Itret(5C) Slp(9%C) Correlation
n Observations (rnm) Inecp 90 0 Soe(5" 0 Coefficient (r

97 002-72 0.00 (-0.01 -0.00) 1.03 (1.00 -1.05) 0.99
43 0.02-0.5 0.00 (0.00 - 0.00) 0.98 (0.93 - 1.02) 0.99

Heparin plasma and serum samples should not be used interchangeably.16

2. The role of preanalytical factors in laboratory testing has been described in a variety of
published literature.' 7 '8 ',9 To minimize the effect of preanalytical factors, observe the
following recommendlations for handling, processing, and storing blood samples:
* Collect all blood samples observing routine precautions for venipuncture."1
* Allow serum samples to clot completely before centrifugation. Time to clot may be

prolonged in serum samples due to the patient's clinical condition or in patients receiving
anticoagulant therapy.)7

* Keep tubes stoppered at all times. 17

" Store samples tightly stoppered at room temperature (15 to 30'C) for no longer than two hours.
* Samples should be centrifuged and refrigerated within two hours of blood draw.

*Serum or plasma should be physically separated from contact with cells as soon as
possible with a maximum time limit of two hours from the time of collection.

*Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely
elevated results.

*For plasma, avoid transferring material from the white blood cell/platelet layer located
just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should
be taken to avoid resuspending platelets.

*Turbid serum or plasma samples containing particulate matter should be transferred
from the original tube and recentrifuged prior to assay. A specimen (original tube) that
contains a separating device (gel barrier) is never to be recentrifuged.

*If the assay will not be completed within 24 hours, or for shipment of samples, freeze at
-200C or colder."1

*Follow blood collection tube manufacturer's recommendations for centrifugation.
*Samples may be stored for six months at -200C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and
serum separation products. Variations in these products may exist between manufacturers
and, at times, from lot-to-lot.

02013 Beckman Coulter, Inc. B16315A Access AccuTnI.3 for use on Actcss2 Iniunrassay Systems
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4. Thaw samples only once and centrifuge all thawed samples prior to analysis. D~o not thaw in
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials 1. Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (Pg/L).
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792

Procedural I1. Refer to the appropriate system manuals and/or Help system for a specific description of
Comments installation, start-up, principles of operation, system performance characteristics, operating

instructions, calibration procedures, operational limitations and precautions, hazards,
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times
before loading on the instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) pL of sample for each determination in addition to the sample container
and system dead volumes. Refer to the appropriate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting
units to the International System of Units (SI units) pg/L, or alternate units such as pglmL or
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert
concentrations to the International System (pgIL), multiply ng/mL by multiplication factor 1.
For manual conversion to pglmL or ng/L, multiply nglmL by a factor of 1000.

Procedure Refer to the appropriate system manuals and/or Help system for information on managing
samples, configuring tests, requesting tests, and reviewing test results.

Calibration Run the Access AccuTnl+3 Calibrator SO and S1 in Quadruplicate. and the Calibrator S2-S5 in
Details duplicate.

An active calibration curve is required for all tests. For the Access AccuTnl+3 assay, calibration
is required every 56 days. Refer to the appropriate system manuals and/or Help system for
information on calibration theory, configuring calibrators, calibrator test request entry, and
reviewing calibration data.

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for
monitoring the system performance of immunotchemical assays. Because samples can be
processed at any time in a "random access" format rather than a "batch" format, quality control
materials should be included in each 24-hour time period.20 Include quality control materials
that cover at least two levels of analyte. It is recommended that at least one level is targeted near
the MI cutoff. Several options are commercially available that meet these criteria. More frequent
use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow
manufacturer's instructions for reconstitution and storage. Each laboratory should establish
mean values and acceptable ranges to assure proper performance of the quality control
material. The thermal profile of native human cardiac troponin [ was used in development of
this assay. Quality control materials containing troponin I not from this source

Access AccuTnl+3 for use on Access 2 Immunoassay Systems B16315A 020131k'ckman Coulter, Inc.
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(e.g. recombinant antigens) may behave differently. Quality control results that do not fall
within acceptable ranges may indicate invalid test results. Examine all test results generated
since obtaining the last acceptable quality control test point for this analyte. Refer to the
appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results Patient test results are determined automatically by the system software. The amount of analyte
in the sample is determined from the measured light production by means of the stored
calibration data, and the application of mathematical adjustments. Patient test results can be
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help
system for complete instructions on reviewing sample results.

U.miatlons of I1. This product is for use on Access 2 Immunoassay Systems only. It is not compatible with UniCel
the Procedure DxI systems.

2. Ambient laboratory temperature should be maintained between 18'C and 280C (64.40F and
82.40F) while conducting patient sample testing. This assay employs an algorithm to correct
for laboratory temperature fluctuations that could impact the accuracy of troponin test
results. Up to 10% residual systematic bias may be observed when comparing patient results
obtained at 180C and 280C (64.40F and 82.40F).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the
S5 calibrator, 0.02 to -100 ng/mL (p~g/L). Values outside of this range should be reported as
< 0.02 nglmL or > S5 calibrator (- 100 nglmL), respectively. Do not dilute patient samples as
this could lead to lower than expected troponin results.

4. For assays employing antibodies, the possibility exists for interference by heterophile
antibodies in the patient sample. Patients who have been regularly exposed to animals or
have received immunotherapy or diagnostic procedures utilizing immunoglobulins or
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with
immunoassays. Additionally, other heterophile antibodies such as human anti-goat
antibodies may be present in patient samples.22,23 Such interfering antibodies may cause
erroneous results. Carefully evaluate the results of patients suspected of having these
antibodies.

5. Other potential interferences in the patient sample could be present and may cause
erroneous results in immunoassays. Some examples that have been documented in literature
include rheumatoid factor, endlogenous alkaline phosphatase, fibrin, and proteins capable of
binding to alkaline phosphatase.2 '2 5 Fibrinolytic agents activate proteases that may
influence protein measurements, including troponin.26 Carefully evaluate the results of
patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this
assay. Troponin I not from this source (e.g. recombinant antigens) may behave differently.

7. The role of preanalytical factors in laboratory testing has been described in a variety of
published literature.1 " 8,' Following blood collection tube manufacturers' specimen
collection and handling recommendations are essential to reduce preanalytical errors.

8. The Access AccuTn-'3 assay is not intended to be used in isolation. Results should be
interpreted in conjunction with other diagnostic tests and clinical information. When serial
samples are obtained and troponin is considered in the clinical context of each patient, acute
events such as Ml may be distinguished from other conditions causing myocardial injury.'2

9. The Access AccuTnls3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (Pg/L).

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 9 9 th percentile

upper reference limit (URL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects

C,203fllBckman Coulter, Inc. 1116315A Access AccuTnl+3 for use on Access 2 Innnonoassay Systems
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were enrolled at seven geographically diverse locations. Both male and female subjects were
included with approximately half above the age of 40 years and the other half between 18 and
40 years.

Subjects were excluded from the study if they met any of the following criteria:

" Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina,
coronary artery disease, history of Ml, history of percutaneous transcoronary
angiography/angioplasty (I'TCA) or coronary artery bypass graft (CABG), peripheral
artery disease including cerebrovascular disease/stroke or deep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

* Currently taking a medication for cardiovascular disease, including: ACE inhibitors,
angiotensin 11 receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

* Diabetes.
* Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic

obstructive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus,
rheumatoid arthritis, and/or scleroderma.

* Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrated the 9911% percentile upper reference limit (URL) to be
0.02 ng/mL (95% Cl: 0.01 - 0.05).

99th' Percentile Upper Reference Limit of a Healthy Population

n Age Range (years) 99th~ Percentile
(950" CI)

527 18-94 0.02 ng/mL (0.01".05)

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of
1929 patients presenting to the Emergency Department with chest pain was conducted in order
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical
Performance Evaluation section for further information.

Clinical Diagnosis of Myocardial Infarction
Performance As described in the Summary and Explanation section of this document, the Universal

Evaluation Definition of Myocardial Infarction document has recommended the use of more sensitive cTn
assays and lower cutoffs. To establish clinical performance of Access AccuTnl+3 to aid in the
diagnosis of MI, a clinical study was conducted to evaluate sensitivity (% MI correctly
identified) and specificity (% non-MI correctly identified) at cutoffs near and at the 99th

percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED)
patients presenting with chest pain or equivalent ischemnic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
lnfarction. l* Investigators and adjudicators were blinded to the Access AccuTnl+3 assay
results. The adjudicators were also blinded to the site diagnoses. All results presented below
were based on the adjudicated diagnoses. The MI incidence was 13% (253/1929).

Accss AccuTnI+3 for use..n Access2 !rnnoassay Systems B16315A 0 2013 Bleckman Coulter. Inc.
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To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.
Tht 20)2nTird Universal Definition of Myocardial In farction was published after completion of this prospectie study. 12

Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial troponin
measurements for patients presenting early after symptom onset (< 8 hours)2 However,
patient estimates of symptom timing may not be totally reliable, prompting serial sampling
recommendations after admission to the emergency department. Based on these guidelines and
literature recommendations, study results are presented for the following time intervals:

* < 8 hours and 2! 8 hours after symptom onset
* Baseline, :1 - 3 hours, 3 -6 hours, and t6 -9 hours after admission

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were
generated for serial time intervals after symptom onset and admission. Study results showed
the AccuTn-'3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97,
pc< 0.0001).

Diagnostic sensitivity (% Ml correctly diagnosed) and specificity (% Non-MI correctly
diagnosed) were also determined as shown in the tables below. Estimates of sensitivity and
specificity were determined by dividing the number of patients correctly diagnosed by the
AccuTnls3 assay (n) by the total number of patients with an adjudicated diagnosis (N). Cutoffs
of 0.02 nglmL, 0.03 ng/mL, and 0.04 ng/mL yielded 97%, 94%, and 88% sensitivity respectively
for cTnl measurements ? 8 hours after symptom onset. Specificity ranged from 82% to 93%.

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of Ml as this cutoff yields 94%
(90-97) sensitivity, and 87% (85-89) specificity. The Access AccuTnl+3 Limit of Quantitation
(LoQ) is 0.04 nglmL (pigfL) at 10% CV.

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset

TnI cutoff for Sensitivity Specificity
Diagnosis of Hours After (MI patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI ( ) Symptom Onset nN 95% C / 9%C
(ng/mL) nN9%C

0.2 <8 hours 96 159/165 92-99 83 826/993 81 -85
a Shours 97 154/159 93-99 82 909/1113 79-84

c <8 hours 92 151/165 86-95 89 885/993 87-91

a 8hours 94 150/159 90-97 87 966/1113 85-89
<S8hours 86 141/165 7-90 94 929/993 92-95

0.04 9 9a 8hours 88 140/159 82-93 93 1032/1113 91-4

0 2013 Bckman Coulter, Inc. B16315A Acce s AccTn+3 for use on Access 2 Immuunoassay Systems
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Diagnostic Sensitivity and Specificity for Serial Time Intervals
After Admission to the Emergency Department

Tnt cutoff for Sensitivity Specificity
Diagnosis of Hours After (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI (a) Admission
(ng/mL) to ED 0" nN 95% Cl n/N 95% C1

Baseline 92 233/253 88-95 84 1412/1675 83-86

0.2 !1to 3 98 1221124 94-100 86 867t1014 83-88
?.3to 6 98 15.4/157 95-100 81 7621941 78-83
2!6 to 9 93 40/43 81-99 76 188/246 71-82

Baseline 87 221/253 83-91 89 1495/1675 88-91

0.3l Ito3 96119/124 91-99 89 907/1014 87-91
a 3to 6 95 149/157 90-98 87 816/941 84-89
6to 9 91 943 78-97 87 214/246 82-9I

Baseline 77 1951253 71-82 94 1572/1675 93-95

0.4aI to 3 90 111/124 83-914 94 948/1014 92-95
2t3 to 6 87 137/157 81-92 93 875/941 91-95
:6 to 9 91 39/43 78-97 93 229/246 89-96

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction.11,1'
When serial samples are obtained and the marker is considered in the clinical context of each
patient, acute events such as Ml may be distinguished from other conditions causing
myocardial injury. The AccuTnl+3 assay is not intended to be used in isolation; results should
be interpreted in conjunction with other diagnostic tests and clinical information.

Positive Predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of Ml diagnosis in patients with elevated cTnI) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patients with non-elevated
cTnl) were calculated for the multicenter prospective study, per CLSI Guideline l/LA2I-A2.28

Predictive value analysis, unlike ROC analysis, is directly proportional to the prevalence of
disease in the intended use population. The overall Ml prevalence of 13% in this study is
consistent with literature and public health findings, and indicates that the study population is
representative of the intended use population. Non-representative study populations with high
Ml prevalence (35-50%) may overestimate apparent diagnostic accuracy, particularly PPVs (up to
80-90%)."9 Since predictive value analysis is prevalence dependent, results will vary by region
and facility.

Study results are shown in the following tables. Estimates of PPV were determined by dividing
the number of patients with elevated cTnI values and adjudicated Ml diagnoses (n) by the total
number of patients with elevated cTnI values (N). Estimates of NPV were determined by
dividing the number of patients with non-elevated cTnl values and adjudicated non-MI
diagnoses (n) by the total number of patients with non-elevated cTnI values (N). NPVs indicate
nearly all patients with cTnl values < 0.03 ng/mL were diagnosed with conditions other than
myocardial infarction (non-MI). PPVs indicate that approximately 51 -58% of patients with cTnI
values !0.03 ng/mL were diagnosed with MI. The Access AccuTnl+3 Limit of Quantitation (LoQ)
is 0.04 ng/mL (pg/L) at 10% CV. NPVs indicate that 96-99% of patients with cTnI values <0.04

Acces s AccuTnl+3 for use on Access 2 Immunoassay Systems B16315A 0 2013 Beckman Coulter, Inc.12
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ng/mL were diagnosed with conditions other than myocardial infarction (non-MI). PPVs indicate
that approximately 63-70% of patients with cTnl values: 0.04 ng/mL were diagnosed v'ith MI.

PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTnI Positive Predictive Value (Patients above Negative Predictive Value (Patients below
cuof Hours After cutoff diagnosed as MI) cutoff diagnosed as Non-MI)

cugtmL) Symptom Onset nN%/N95% Cl

0.2 <Shouom 49 159/326 43-54 99 826/832 98- tOO
Z 8 hours 43 154/358 38-48 100 909/914 99-100

0.3 <S8hours 58 151/259 52-6.4 98 885/899 97-99
aShours 5I 150/297 45-56 99 966/975 98-100
<Shours 69 141/205 62-75 98 929/953 96-98

0.4 ?.8hours 63 140/221 57-70 98 1032/1051 97-99

PPV and NPV for Serial Time Intervals
After Admission to the Emergency Department

AccuTnl Hours After Positive Predictive Value (Patients nbhM cutoff Negative Predictive Value (Patients below cutoff
cutoffI Admission diagnosed as; MD) diagnosed as Non-MI)

(ng/mL) to EDn/95CI onN5%I

Baseline 47 233/496 43-51 99 1412/1432 98-99

0.2 1 to 3 45 122/269 39-52 100 867/869 100-100

a 3to 6 46 154/333 41-52 100 762/765 99-100
:6 to 9 41 40/98 31-51 98 188/191 95-100

Baseline 55 221/401 50-60 98 1495/1527 97-99

0.3?.Ito 3 53 119/226 46-59 100 907/912 99-100
2!3 to 6 54 149/274 48-60 99 816/824 98-100
2!6 to 9 55 39/71 43-67 98 214/218 95-100

Baseline 65 195/298 60-71 96 1572/1630 95-97

0.42!1to 3 63 111/177 55-70 99 948/961 98-99
!3 to 6 68 137/203 61-74 98 875/895 97-99

2!6 to 9 70 39/56 56-81 98 229/233 96-100

Nae,. Since predictive value analysis is prevakence~dependt'nt, results will vary by region and facility.

These results are representative of the use of low troponin cutoffs, emphasizing the importance
of serial samples when low cutoffs are used. However, even a single elevated troponin value
( !0.03 ng/mL) increased the probability of Ml from 13% to 51 -58%, providing important
information to the clinician.

Non-MI patients with elevated cTni values (Myocardial Injury)
Of the 1676 non-MI patients in the Beckman Coulter prospective multicenter pivotal trial, 217
(13%) had at least one cTnl value 0.03 ng/mL on one or more of the serial draws. Of these 217
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrial
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachycardia;
or non-cardiac conditions such as renal failure or pulmonary embolism that may result in
myocardial damage. Results are consistent with literature findings that cTnl may be elevated in
non-MI patients with coronary and/or non-coronary disease with myocardial injury.302 1

Elevated cTnI values in a non-MI patient should not be disregarded. Troponin is specific for
myocardial injury; serial samples and clinical context allow identification of patients with acute
and chronic conditions causing myocardial injury.

Specific Unearity
Performance The Access AccuTnl+3 assay demonstrates clinically acceptable linearity throughout the

Characteristics analytical measuring range. Twelve studies, based on CLSI EP6-A,32 were performed to 1
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determine linearity of the Access AccuTnl+3 assay. For each study, one high sample at or above
the highest calibrator level and one low sample approximately at the limit of detection were
mixed to make seven evenly distributed sample concentrations. Four replicates of the seven
mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnl+3 assay demonstrates
linearity with a maximum deviation between a linear and non-linear fit of 5 15%.

Imprecision
This assay exhibits total imprecision of 8% at concentrations > 0.075 nglmL (pgIL), and total
Standard Deviation (SD) 0.006 nglmL (pg/L) at concentrations 0.075 ng/mL (PJgIL). One
study, based on CLSI EP5-A2-'- guidelines, provided the following data. This study used one
low spiked patient pool, three commercial controls and one high patient pool. These samples
were tested in duplicate in two runs per shift, two shifts per day, over a total of 13 days,
generating at least 20 independent assays.

Sample Mean Within Run Between Run TotalImprecision
(ng/mL) (%11CV) (%CV) (%CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 5 5
Commercial Control 2 1.96 2 5 5
Commercial Control 3 13.97 2 5 5

igh Patient Pool 56.36 5 4 6

A separate study was performed to assess overall imprecision by incorporating additional
variables than the study above. This overall imprecision study was conducted over 14 days and
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory
temperature. Three patient pools were analyzed throughout this study.

SapeMean Overall Imprecision Overall imprecision
Sape(ng/mL) (SD, ng/mUl (%CV)

Patient pool 1 004 0.00)3 8
Patient pool 2 0.43 0.022 5
Patient pool 3 1.01 0.043 4

Analytical Specificity/interferences
The following potential interfering substances were added to lithium heparin plasma pools at
three concentrations of cTnl (approximately 0.01 ng/mL, 0.05 ng/mL, and 0.50 nglmL).
Additionally, each substance was tested at two concentrations and run on an Access 2
Immunoassay System. Values were calculated as described in CLSI EP7-A2.' Interference was
determined by testing controls (no interfering substance added) and matched test samples
(with interfering substance added). For cTnI samples -0.50 nglmL, the difference between the
control and test samples was!5 10%. For cTnl samples -0.05 nglmL, the difference between the
control and test samples was 5 0.006 ng/mL. For cTnl samples -0.01 nglmL, the control and test
samples were! 0.02 ng/mL. At the highest concentrations listed below, no interference was
observed.

Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetamninophen 20 mg/dL Furosemide 40 mg/dL

Acetylsalicylic Acid 65 nigfdL Hemoglobin 5 mg/niL

Allopurinol 40 m/L Human Strum Albumin 6000 mg/dL

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mg/d L Low MW Heparin 28.8 U/niL

Aca., A=cTnl-3Iforuse on Accessa2 Imrnunoassay Systems B16315A QC2013 Bekman Coulter, Inc.
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Ascorbic Adid 6 mgldl. Methyldopa 2.5 mg/dL

Atenolol I mg/dL Nifedipine 60 pgmL

Bilinibin (conjugated) 40 rng/dL Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugaled) 40 mg/dL Nystatin 2.15 mg/dL

Btiotin 290 ng/mL. Oxytetracycline 24 mg/dL

Caffeine 10 mcdL Phenytoin 10 mg/dL

Captopril 5 mg/dL Propranolol 500 pg/mL

Cinnarizine 40 mg/dt. Quinidine 2 mg/dI.

Cocaine 2mngfdIL Simyastatin 20 pg/niL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Digoxin 200 ngfmL Triglycerides 3000 mg/d L

Dopamnine 30 'ngfdL Trimethoprirn 7.5 mg/dL

Erythromycin 20 mg/dL Verapamil 16 mg/dL

Fibrinogen 1000 mg/dL Warfarin 30 Mg/nIL

To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the
substances shown in the following table were added to two levels of cTnl human lithium
heparin plasma samples and run on an Access 2 Immunoassay System.
Values for cross-reactivity were calculated as described in CLSI EP7-A2.3 No significant
cross-reactivity was observed (<1%).

Substance Concentration
Added (nglmL)

Actin 10

Cardiac troponin C 1000

Recombiant human CK-MB 1000

Myoglobin 1000

Myosin 1000

Recombinant human cTnT25

Skeletal troponin 1 1000

Tropomyosin 10o0

Uimlit of Blank
The Access AccuTnl+3 assay has a Limit of Blank (LoB) of < 0.01 nglmL (pg/L). One study
determined the LoB for Access AccuTnl+3 to be 0.003 ng/mL (pig/L). LoB was tested using a
protocol based on CLSI EPI7-A2.3'

Limit of Detection
The Access AccuTnl+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (Pg/L). One study
determined the LoD for Access AccuTnl+3 to be 0.008 nglmL (pg/L). LoD was tested using a
protocol based on CLSI EPIZ-A2.2'

Uimit of Quanhitatlon
The Access AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 nglmL (H.g/L) at 10%CV and
0.02 ng/mL (lig/L) at 20%CV. LoQ for Access AccuTnl+3 was determined using a protocol
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based on CLSI EPI7-A2.21 Multiple studies were completed, and a minimum of 60 replicates of
several low concentration troponin I samples were measured in each study. The expected
imprecision in the clinically relevant concentration range was estimated by combining data
from multiple studies to create a best fit regression describing the relationship of %CV and
troponin I concentration as shown in the table below.

Limit of Quantitation (imprecision estimate)
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Access G BECKMAN
Immuncassau Sustainos COUL.TER
Accaflbl-3 CALIBRATORS
rRE-FA98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIA2

intended USe The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 Reagent for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and Quantitative assay calibration is the process by which samples with known analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samples to measure the response.

The mathematical relationship between the measured responses and the known analyte
concentrations establishes the calibration curve. This mathematical relationship, or calibration
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnl+3 Calibrators is traceable to the manufacturer's
working calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples from this lot of calibrator
and are specific to the assay methodologies of the Access reagents. Values assigned by other
methodologies may be different. Such differences, if present, may be caused by inter-method
bias.

Product Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Information Cat. No. A98144: S0-S1, 1.5 mt/vial; 52-55, 1 mt/dvial

* Provided ready to use.
" Freeze upon receipt at -20'C or colder.
* Mix contents thoroughly by gently inverting before use. Avoid bubble formation.
* Stable until the expiration date stated on the label when stored at -20'C or colder.
* After removing from -20'C storage, the thawed vials are stable at 2 to 10'C for 60 days. Label

the vials with the date of thaw or the date of expiration.
* Return calibrators to 2 to 10'C after each use. Do not refreeze opened vials.
* Signs of possible deterioration are control values out of range.
* Refer to calibration card for exact concentrations.

SO: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1 % ProClin" 300.

S1,S2,S3, Recombinant troponin complex at cTnl levels of approximately 0.3, 1.2,
S4, SS: 5.0, 25 and 100 ng/mL (pg/L) in buffered BSA matrix with surfactant,

< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 1
Card:

0 2013 Beckman Coulter, Inc. 816315A Access AccuTnl.3 for use on Accss2 Immunoassay Systems r,2-
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Warnings and * For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide
build-up.'5

* Xi. Irritant: 0.1% ProClin 300.*R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

* The Material Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration
theory configuring calibrators, calibrator test request entry, and reviewing calibration data.

Calibration Run the Access AccuTnl+3 Calibrator SO and SI in Quadruplicate, and the Calibrator 52-S5 in
Details duplicate.

The Access AccuTnl+3 Calibrators are provided at six levels - zero and approximately 0.3, 1.2,
5.0, 25, and 100 nglmL (pg/L). Assay calibration data are valid up to 56 days.

Umnitations of If there is evidence of microbial contamination or excessive turbidity in a reagent, discard the
the Procedure vial.

Acces AccuTnI-3 fru..n Access2 ImmrunoassaySystems B16315A C2ol3lkeckmnnCoutr, Inc. ?J
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From: Oetter, Kerrie S < ksoetter@beckman.com >
Lent: Thursday, June 13, 2013 5:38 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx
Attachments: Acculnl+3 Access 2 IFU 816315A.pdf

Importance: High

Hi Paula,

Please see the attached Instructions for Use. Can you let me know if the last few requests need to be sent to the
Document Mail Center?

Have a great evening.

Thanks,
Kerrie

Fmom: Capasino, Paula rmaiito:Paula.Caosino~afda.hhs.aovl
Sent: Thursday, June 13, 2013 11:44 AM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Than ks,
Paula

Fmom: Oetter, Kerrie S [mailto:ksotterbeckma-n.co-m1
Sent: Thursday, June 13, 2013 12:38 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Paula,

You will find the Indication for Use Form, 510(k) Summary and the response to the additional questions (e-rnailed
6/12/13) attached. We will send the revised IFU this afternoon.

Please let me know if you have any questions.

Thanks,
Kerrie

Fmom: Caposino, Paula [mailto:Paula.Caosino~cfda.hhs.cov
Sent: Thursday, June 13, 2013 11:31 AM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx [9

I
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Dear Kerrie,
If you already have the intended use statement and 510(k) Summary ready, I would be happy to get those in advance of
he other documents.
Thanks,
Paula

From: Oetter, Kerrie S [mailo~ksoetter~beckman.com1
Sent: Wednesday, June 12, 2013 7:23 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Paula,

We will send you the documents you requested tomorrow.

Thanks,
Kerrie

From: Caposino, Paula [mailto: Paula.Caposinodfda.hhs.aov1
Sent: Wednesday, June 12, 2013 5:46 PM
To: Oetter, Kerrie S
Cc: Cundy, ScoUtT
Subject: AccuTnl+3 Access 2 IFUI word version (2).docx
Importance: High

Dear Kerrie,
Please see my suggested edits to your IFU. Let me know if you have any questions or if you would like to discuss these
suggested edits.
Thanks,
Paula

I will need the 510(k) Summary, Indications for use form, the responses to the questions that I sent you and the IFU
tomorrow. I am very sorry that I cannot give you more time.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the

2
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foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Access O BECKMAN
imsCOULTE

AccufthI3

using the Access 2 Immunoassay System to aid in the diagnosis omyocardial infarction.

Summary and The troponins (1, C, and T) are members of a complex of prot ns that modulate the
Explanation calcium-mediated interaction between actin and myosin wj in muscle cells.' The nomenclature

of these distinct proteins of the troponin complex is deny d from their respective function in
muscle contraction. Troponin T anchors the troponin c plex to tropomnyosin of the thin
filament, whereas troponin I inhibits actomyosin ATP se, and troponin C is a calcium-binding
subunit. Three isotypes of troponin I (Tnl) have bee identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skelet m le, and one with cardiac muscle. The slow
and fast-twitch isoforms have a similar mo Iweight of approximately 20,000 dalton (Da)
each. The cardiac-specific Tnt (cTnl) isof a molecular weight of approximately 24,000 Da
and contains a post-translational tail of no acids on the N-terminus of the molecule.'-' This
sequence and the 42% and 45% dissi ' with the sequences of the other two isoforms have
made possible the generation of highly cific monoclonal antibodies without cross-reactivity
with other non-cardiac TnI forms.4', s result of its high tissue specificity cTnI is a
card io-specific, highly sensitive r for myocardial damage. The Access AccuTnl+3 assay
uses monoclonal antibodies speci Ily directed against human cardiac troponin 1.

In myocardial infarction (Ml cT levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 h d can remain elevated for 4-9 days post M1. 6,7 Numerous
pathologies can potential y troponin elevations without overt ischemnic heart disease. 8,9

These pathologies inclu are not limited to, congestive heart failure, acute and chronic
trauma, electrical cardiove ton, hypertension, hypotension, arrhythmias, pulmonary embolism,
severe asthma, sepsis, ci cal illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adriamy& , 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis with rdiac injury. 9'0 Importantly, these other etiologies rarely demonstrate the
classic rising; and fall g pattern experienced with a Ml which highlights the importance of serial
monitoring when ta e clinical scenario is confusing.8 "'1,2

Definition of My ardlal Infarction
In 2012, aTask orce of the Joint European Society of Cardiology (ESC), American College
of Cardiology oundlation (ACCF), American Heart Association (AHA), and World Heart
Federation ( VHF) published an updated redefinition of Ml in which biomarkers play a central
role.' 2 Prof ssional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI
diagnosis

The 20 Third Universal Definition of Myocardial Infarction document states that the
follow ng is one criterion for the diagnosis of MI:

" etection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
c n)j with at least one value above the 99h percentile of the upper reference limit (URL)

and with at least one of the following:
- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch

0 2013 Beckman Coulter, Inc. B16315A Acocss AccuTnk+3 for use on Access 2 !mmmoassaySystems
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block (LBBB);
- Development of pathological Q waves in the ECG;
- Imaging evidence of new loss of viable myocardium or new regional wall motion

abnormality;
- Identification of an intracoronary thrombus by angiography or autopsy."12

Additionally, the Third Universal Definition of Myocardial Infarction document recommends
an optimal imprecision level (coefficient of variation, or CV) for troponin assays s 10% at the
99 th percentile URL of a healthy population, and recognizes that assays with imprecision > 10%
CV at the 99th percentile URL make determination of a significant change more difficult, but do
not cause false positive results. However, assays with CV > 20% at the 99th percentile URL

Because cTn may not appear in blood within the first hours after m cardial injury13 cTn
should be measured upon admission, and then serially at regula ntervals to demonstrate
a rise and/or fall in cTn values. When an increased cTn value i ncountered in the absence of
myocardial ischemnia, a careful search for other possible etiol gies of cardiac damage should

Principles of The Access AccuTnl+3 assay is a two-site immunoten matic ("sandwich") assay. Monoclonal
flhe Procedure anti-cTnI antibody conjugated to alkali ne phosphat e is added to a reaction vessel along with

a surfactant-containing buffer and sample. After hodt iIncubation, paramagnetic particles
coated with rnonoclonal anti-cTnI antibody are ded. The human cTnl binds to the anti-cTnl
antibody on the solid phase, while the anti-cT antibody - alkaline phosphatase conjugate
reacts with different antigenic sites on the cT I molecules. After incubation in a reaction vessel,
materials bound to the solid phase are hel n a magnetic field while unbound materials are
washed away. Then, the chemiluminesce substrate Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measu d /with a luminometer. The light production is directly
proportional to the conc 'entration of c I in the sample. The amount of analyte in the sample is
determined from a stored, ut-o calibration curve.

Product Access AccuTril+3 Reagent Pac for use on Access 2 Immunoassay Systems)
Information Cat. No. A98143: 100 dletermin otis, 2 packs, 50 tests/pack

* Provided ready to use.
* Store upright and refrige te at 2 to 100C.
* Refrigerate at 2 to 100C r a minimum of two hours before use on the instrument.
* Stable until the expirati n date stated on the label when stored at 2 to 100C.
* Stable at 2 to 100C fo 56 days after initial use.
* Signs of possible de rioration are a broken elastomeric layer on the pack or control values

out of range.
* If the reagent pac is damaged (i.e., broken elastomer), discard the pack.

Ria: Pliramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cTnl) suspended in TRIS buffered saline, with
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% ProClinN* 300.

Rib: 0.1 N NaOH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Rid: Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Acs AccuTnl+3 for use on Access2 Irnniunoassy Systems 816315A 0 2013 Beckman Coulter. Inc.
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Warnings and * For inI vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may readt with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide build-up.15

* Xi. Irritant: 0.25% ProClin 300.

R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

Specimen 1. For use on serum and lithium heparin plasma samples. D ot dilute patient samples, as this
Collection and could lead to lower than expected troponin results. Mat ed serum and lithium heparin

Preparation plasma samples were tested using the Access AccuTn 3 assay. Regression and correlation
analysis are shown below:

Range of Itret95'I Slp(5%C) Correlation
n Observations (ngLal) Inecp 91 lp 90 0 Coefficient (r

97 0.02-72 0.00 (-0.01 0.00) 1.03 (1.00 -1.05) 0.99
43 0.02-0.5 0.000.-0.00) 0.98 (0.93 - 1.02) 0.99

Heparin plasma and serum samples shou not be used interchangeably. 6

2. The role of preanalytical factors in labor tory testing has been described in a variety of
published~~~~~~ itrtrlla 9 TmIizteefcofpaayialatrsobrvth

prloned i erum1,89T smples e t the patient'sf clinalyconditiontors inbatenrveeivn

*olSamplecsoulmbmentosfr ugdand Inreite wihnd tworsf blood raw.es

juslt abloterd bap ood ells. If a oufixe nge procatose for enifugtion creshul

frlom theru orgiaml te lo and r e becentrifugdprotoassay . Tpeime (oriilo tuybeta
cron din seratingmdevice g el arrier)s ln tobercndtio rifuged nsecivn

-anticoldn erp. 7

* ee Folowbloo tolleto atub a nuatue' reomedtinfrcetifgtin
*t samples ay htbe stoed r oo si o ts eatur 20o0C.orn one ha w hus

3. ahlbraor should etrmin hed a eptgealtyd ofitntous own blood olctortband
Serumorpam hubepyily separatinpout.Vraosinhese proctat existh etwee aonfacus

andibat itims, from lot-to-lot.tohor fo tetmeo clecin

V~ o lsa vi 2t1 Beckmann Couteria from the15 A ite bu~l3foro Ace ss2Iat unotslay Sysatems
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4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials I . Access AccuTnl+3 Calibrators (for use on Access 2 Immunoassay Systems)
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (pg/L).
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792

Procedural 1 . Refer to the appropriate system manuals and/or Help syste or a specific description of
Comments installation, start-up, principles of operation, system perfo ance characteristics, operating

instructions, calibration procedures, operational limitati s and precautions, hazards,
maintenance, and troubleshooting. 

t

2. Mix contents of new (unpunctured) reagent packs b gently inverting pack several times
before loading on the instrument. Do not invert op (punctured) packs.

3. Use fifty-five (55) pL of sample for each determi tion in addition to the sample container
and system dead volumes. Refer to the approp Iate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for sam e results is nglmL. To change sample reporting
units to the International System of Units units) pg/L, or alternate units such as pg/mL or
ng/L, refer to the appropriate system ma als and/or Help system. To manually convert
concentrations to the International Syst qpg/L), multiply nglmL by multiplication factor 1.
For manual conversion to pg/mL or n L, multiply ng/mL by a factor of 1000.

Procedure Refer to the appropriate system man Is and/or Help system for information on managing
samples, configuring tests, requesti tests, and reviewing test results.

Calibration +u h cesActrS n 1i udulct and the Calibrator S2-SS in
Details duplicate.

An active calibration curve is r quired for all tests. For the Access AccuTnl+3 assay, calibration
is required every 56 days. /Re r to the appropriate system manuals and/or Help system for
informationo caibrto t eo ry, configuring calibrators, calibrator test request entry and
reviewing cairtindt

Quality Control Quality control materia Simulate the characteristics of patient samples and are essential for
monitoring the system erformance of immunochemical assays. Because samples can be
processed at any time n a "random access" format rather than a "batch" format, quality control
materials should be included in each 24-hour time period.20 Include quality control materials
that cover at least two levels of analyte. It is recommended that at least one level is targeted near
the Ml cutoff. Several options are commercially available that meet these criteria. More frequent
use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow
manufacturer's instructions for reconstitution and storage. Each laboratory should establish
mean values and acceptable ranges to assure proper performance. Quality control results that
do not fall within acceptable ranges may indicate invalid test results. Examine all test results
generated since obtaining the last acceptable quality control test point for this analyte. Refer to

Access AccurnI3 for use on Access 2 !nimunoassy Systems B16315A 02013 Beckman Coulter, Inc.
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the appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results Patient test results are determined automatically by the system software. The amount of analyte
in the sample is determined from the measured light production by means of the stored
calibration data, and the application of mathematical adjustments. Patient test results can be
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help
system for complete instructions on reviewing sample results.

Umitations of 1 . This product is for use on Access 2 Immunoassay Systems only. It is not compatible with UniCel
the Procedure Dxl systems.

2. Ambient laboratory temperature should be maintained between 180C and 280C (64.40F and
82.4 0F) while conducting patient sample testing. This assay employs an algorithm to correct
for laboratory temperature fluctuations that could impact the ccuracy of troponin test
results. Up to 10% residual systematic bias may be observe h 'en comparing patient results
obtained at 18'C and 280C (64.40 F and 82.40F).

3. The reportable measuring range of the assay is defined the range from 20% CV LoQ to the
S5 calibrator, 0.02 to -100 nglmL (pgIL). Values outsid of this range should be reported as
c 0.02 nglmL or > S5 calibrator (- 100 nglmL), respec vely. Do not dilute patient samples as
this could lead to lower than expected troponin res Its.

4. For assays employing antibodies, the possibility e ists for interference by heterophile
antibodies in the patient sample. Patients who h e been regularly exposed to animals or
have received immunotherapy or diagnostic p cedures utilizing immunoglobulins or
immunoglobulin fragments may produce an dies, e.g. HAMA, that interfere with
immunoassays. Additionally, other heterop ile antibodies such as human anti-goat
antibodies may be present in patient samp es.22

2 Such interfering antibodies may cause
erroneous results. Carefully evaluate the esults of patients suspected of having these
antibodies.

5. Other potential interferences in the p ient sample could be present and may cause
erroneous results in immunoassays. ome examples that have been documented in literature
include rheumatoid factor, endoge ous alkaline phosphatase, fibrin, and proteins capable of
binding to alkaline phosphatase.2 Fibrinolytic agents activate proteases that may
influence protein measurements including troponin.26 Carefully evaluate the results of
patients suspected of having t se types of interferences.

6. The thermal profile of native uman cardiac troponin I was used in development of this
assay. Troponin I not from t s source (e.g. recombinant antigens) may behave differently.

7. The role of preanalytical fa ors in laboratory testing has been described in a variety of
published literature.'7"18"19 ollowing blood collection tube manufacturers' specimen
collection and handlfing r commendations are essential to reduce preanalytical errors.

8. The Access AccuTnl+3 a ay is not intended to be used in isolation. Results should be
interpreted in conjuncti n with other diagnostic tests and clinical information. When serial
samples are obtained a d troponin is considered in the clinical context of each patient, acute
events such as Ml may e distinguished from other conditions causing myocardial injury.'2

9. The Access AccuTnl+3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (pgIL).

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 9 9th percentile

upper reference limit CURL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects
were enrolled at seven geographically diverse locations. Both male and female subjects were
included with approximately half above the age of 40 years and the other half between 18 and
40 years.

D 2013 &'cknman CouIlcr Inc. B16315A Aca's AccuTni-3 for u. on Access 2 Ininunoassay SymtLrns
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Subjects were excluded from the study if they met any of the following criteria:

"Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina,
coronary artery disease, history of MI, history of percutaneous transcoronary
angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral
artery disease including cerebrovascular disease/stroke or deep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

" Currently taking a medication for cardiovascular disease, including: ACE inhibitors,
angiotensin 11 receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

" Diabetes.
* Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic

obstructive pulmonary disease (COPD), HIV, HBy, I-CY, lupus erythematosus,
rheumatoid arthritis, and/or scleroderm-a.

* Acute bacterial or viral infection, including: bronchitsup r respiratory infection, strep
throat, influenza, pneumonia, mononucleosis, oral/genit herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrated the 9 9 'h percentile per reference limit (URL) to be
0.02 ng/mL (95% Cl: 0.01 -0.05).

99th1 Percentile Upper Reference Lim of a Healthy Population

nt Age Range ears) 99t Percentile
(95% CI)

527 1 4 0.02 ng/mL (0.01-0.05)

In addition to this Reference Interval studyo althy adults, a multicenter prospective study of
1929 patients presenting to the Emergency epartment with chest pain was conducted in order
to evaluate diagnostic cutoff values and e ablish clinical utility. See the following Clinical
Performance Evaluation section for furt r information.

Clinical Diagnosis of Myocardial Infarction
Perfonfnance As described in the Summary and E planation section of this document, the Universal

Evaluation Definition of Myocardial lnfarctio ocument has recommended the use of more sensitive cTn
assays and lower cutoffs. To estab sh clinical performance of Access AccuTnl+3 to aid in the
diagnosis of MI, a clinical stu/dy as conducted to evaluate sensitivity (% MI correctly
identified) and specificity (% no -MI correctly identified) at cutoffs near and at the 99'1
percentile URL.

The multicenter prospective udy enrolled 1929 subjects from Emergency Department (ED)
patients prsnigwt1h pain or equivalent ischemnic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
Infarction.Il* Investigators and adjudicators were blinded to the Access AccuTnl+3 assay
results. The adjudicators were also blinded to the site diagnoses. All results presented below
were based on the adjudicated diagnoses. The Ml incidence was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.

flue 2012 Third Universal Definition of Myocardial Infarction was published after completion of this prospective study.1
2

Access AccuTni+3 for useron Access 2 Immunoassay Systemns 8116315A Q02013 Beck..anCoulter, Inc.
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Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial troponin
measurements for patients presenting early after symptom onset (< 8 hours).27 However,
patient estimates of symptom timing may not be totally reliable, prompting serial sampling
recommendations after admission to the emergency department. Based on these guidelines and
literature recommendations, study results are presented for the following time intervals:

* < 8 hours and ! 8 hours after symptom onset
* Baseline, t1 -3 hours, :3-6 hours, and :6-9 hours after admission

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were
generated for serial time intervals after symptom onset and admission. Study results showed
the AccuTnl'-3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97,
Pc< 0.0001).

Diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non-MI correctly
diagnosed) were also determined as shown in the tables below. Estimates of sensitivity and
specificity were determined by dividing the number of patients correctly diagnosed by the
AccuTnl+3 assay (n) by the total number of patients wihan adjud' ated diagnosis (N). Cutoffs
of 0.02 ng/mL, 0.03 nglmL, and 0.04 ng/mL yielded 97%,0 94%, a 88% sensitivity respectively
for cTnl measurements 8 hours after symptom onset Specii ty ranged from 82% to 93%.

A cutoff of 0.03 nglmL may be used as an aid in the diagno s of Mlas this cutoff yields 94%
(90-97) sensitivity, and 87% (85-89) specificity. The Acces AccuTnl+3 Limit of Quantitation
(LoQ) is 0.04 ng/mL (pLg/L) at 10% CV.

Diagnostic Sensitivity and Specificity for Serial Time lute als After Symptom Onst

TnI cutoff for Sensitivity Specificity
Diagnosis of Hours After (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI ( ) Symptom Onset
(ng/mt) %n(N 959', 1I n/N 95% Cl

0.2 <8 hours 96 159/165 9 -99 83 826/993 81 -85

a 8hours 97 154/159 3-99 82 909/1113 79-84

0.3 <Shours 92 151/165 86-95 89 W8/993 87-91
Shours 94 150/159 90-97 87 966/1113 85-89

0.4 <S8hours 86 141/165 79-90 94 929/993 92-95

a 8hours 88 140/159 j 82-93 93 1032/1113 91-94

Diagnostic Sensitivity and pecificity, for Serial Time Intervals
After Admissio the Emergency Department

TnI cutoff for Sn tySpecificity
Diagnosis of Hours After (MI patients Coctly diagnosed) (Non-MI patients correctly diagnosed)

MI (29 Admission _____ 
______ ______

(ngtmL) toE 1 5/ l*6n/N 95% C1

Baseline 92 2)/253 88-95 84 1412/1675 83-86

0.2l:Ito3 98 122124 94-100 86 867/1014 &1-88

o3 to6 98 154/157 95-100 81 7621941 78-83

261to9 93 40/43 81-99 76 188/246 71-82 1
Baseline 87 221/253 83-91 89 1495t1675 88-91

2!l1to3 9% 1191124 91-99 89 907/1014 87-91
0.3 3to6i 95 149/157 90-98 87 816/941 84-89

2t6to9 91 39143 78-97 87 214/246 82-91

Baseline 77 1951253 71-82 94 1572/1675 93-95

0.4l!Ito3 90 111/124 83-94 94 948/1014 92-95

2!31o6 87 137/157 81-92 93 875/941 91-95

!61o9 91 39/43 78-97 93 229/246 89-96 -

© 2013 Beckman Coulter, Inc. B16315A Access Acnarnl3 tor use on Access 2 Immnunoassay Systems.1c
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In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction."',2

When serial samples are obtained and the marker is considered in the clinical context of each
patient, acute events such as Ml may be distinguished from other conditions causing
myocardial injury. The AccuTnl+3 assay is not intended to be used in isolation; results should
be interpreted in conjunction with other diagnostic tests and clinical information.

Positive Predictive Value (PPV) and Negative predictive Value (NPV)
Positive Predictive Values (Pry, probability of MI diagnosis in patients with elevated cTnl) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patients with non-elevated
cTnl) were calculated for the multicenter prospective study, per CLSI Guideline l/LA21-A2.28

Predictive value analysis, unlike ROC analysis, is directly proportional to the prevalence of
disease in the intended use population. The overall Ml prevalence of 13% in this study is
consistent with literature and public health findings, an'ni ate 'a the study population is
representative of the intended use population. Non-representativ study populations with high
Ml prevalence (35-50%) may overestimate apparent diagnostic a u racy, particularly PPVs (up to
80.90%).2' Since predictive value analysis is prevalence depen nt, results will vary by region
and facility.

Study results are shown in the following tables. Estimates o PPV were determined by dividing
the number of patients with elevated cTnI values and adjj icated MI diagnoses (n) by the total
number of patients with elevated cTnl valu es (N). Estim tes of NPV were determined by
dividing the number of patients with non-elevated cTn alues and adjudicated non-MI
diagnoses (n) by the total number of patients with no levated cTnl values (N). NPVs indicate
nearly all patients with cTnl values < 0.03 ng/mL we diagnosed with conditions other than
myocardial infarction (non-MI). PPVs indicate that /pproiately 51-58% of patients with cTnl
values 0.03 ng/mL were diagnosed with MI. Th Access AccuTnl+3 Limit of Quantitation (LoQ)
is 0.04 nglmL (pg/L) atl10% CV. NPVs indicate t t 96-99% of patients with cTnl values <0.04
nglmL were diagnosed with conditions other t n myocardial infarction (non-MI). PPVs indicate
that approximately 63-70% of patients with cT values :0.04 ng/mL were diagnosed with MI.

PPV and NPV for Serial Time Inte als After Symptom Onset

AccuTnI Positive Predictive Value (Pa ents zaov Negative Predictive Value (Patients below
cutoff Hours After cutoff diagnosed as 1) cutoff diagnosed as Non-MI)

(ng/mL) Symptom Onet n/N 95% CI %/ n/N 95% cI

0.2 8hours 49 159/326 43-54 99 826/832 98-100
0.02 hours 43 154/358 38-48 100 909/914 99-100

0.3 <S8hours 58 151/259 52-64 98 885/899 97-99
0.0 8Shours 51 150/29 45-56 99 966/975 98-100

0.4 <S hours 69 141/2 5 62-75 98 929/953 96-98
0.0 Shours 63 140 21 57-70 98 103211051 97-99

Acces AccuTnl+3 for use, on Access 2 Immrunoassay Systemns 1116315A © 2013 Beckman Coulte'r, loc. ia
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PPV and NPV for Serial ime Intervals
After Admission to the Emergency Department

AccuTni Hours After Positive Predictive Value (Patients nAxt cutoff Negative Predictive Value (Patientshdmti cutoff

cutoff Admission diagnosed as MD) diagnosed as Non-MI)

(ng/ml.) to ED %nfN 95% CI 0.n/N 95% CI

Baseline 47 233/496 43-51 99 1412/1432 98-99

0.2 to3 45 122/269 39-52 100 867/869 100-100

31lot, 46 154/33$ 41-52 too 762/765 99-100

:6 to 9 41 40/98 31-51 98 188/191 95-100

Baseline 55 221/401 50-60 98 1495/1527 97-99

0.31! to3 53 119/226 46-59 100 907/912 99-1K)

3to6 54 149/274 48-60 99 816/824 98-100

t6to9 55 39/71 43-67 98 1 214/218 1 95-100

Baseline 65 195/298 60-71 96 1572/1630 95-97

0.411 o3 63 111/177 55-70 99 948/961 98-99

2!3to6 68 137/203 61-74 98 875/895 97-99

:6 to 9 70 39/56 56-81 1 98 /229/233 96- 100

Nott Since predictive value analysis is prevalence-dependent, results will % arY by region d facility.

These results are representative of the use of low troponin c offs, emphasizing the importance
of serial samples when low cutoffs are used. However, /eve a single elevated troponin value

(0.03 ng/mL) increased the probability of Ml from 13% 51-58%, providing important
information to the clinician. -

Non-MI patients with elevated cTnl values (Myocar aI Injury)
Of the 1676 non-MI patients in the Beckmn Cul te prospective multicenter pivotal trial, 217
(13%) had at least one cTnl value 0.03 ngmL 0on ne or more of the serial draws. Of these 217
patients, 98.6% (214/217) were fondt have car iac conditions such as angina, atrial
fibrillation, cardiomyopathy, carditis, heart firesevere coronary artery disease, tachycardia;
or non-cardiac conditions such as renal failure opulmonary embolism that may result in
myocardial damage. Results aren stet hlierature findings that cTnl may be elevated in
non-MI patients with coronary and/or non oronary disease with myocardial injury?"2, 1

Elevated cTnI values in a non-MI patient ould not be disregarded. Troponin is specific for
myocardial injury; serial samples and cI ical context allow identification of patients with acute
and chronic conditions causing myoca ial injury.

Specific Uneadity
Performance The Access AccuTnl±3 assay dem strates clinically acceptable linearity throughout the

Characteristics analytical measuring range. Twel e studies, based on CLSI EP6-AA'2 were performed to
determine linearity of the Acces AccuTnl+3 assay. For each study, one high sample at or above
the highest calibrator level an/dne low sample approximately at the limit of detection were
mixed to make see Ieel d' tributed sample concentrations. Four replicates of the seven
mixed samples eig ht repliat of the low sample and eight replicates of the high sample
were run on the Access 2 Ima unoassay System. The Access AccuTnl+3 assay demonstrates
linearity with a maximum de iation between a linear and non-linear fit of 5 15%.

Imprecision
This assay exhibits total imprecision of s 8% at concentrations > 0.075 nglmL (PgIL), and total
Standard Deviation (SD)! 0.006 ng/mL (pg/L) at concentrations 0.075 nglmL (pgIL). One
study, based on CLSI EP5-A233 guidelines, provided the following data. This study used one
low spiked patient pool, three commercial controls and one high patient pool. These samples
were tested in duplicate in two runs per shift, two shifts per day, over a total of 13 days,
generating at least 20 independent assays.

02013 Beckman Coulter, Inc. B16315A Access AauTnI+3 for use on Access?2 Imniunoassay SystemsM0
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SapeMean Within Run Between Run Total imprecision
Sampe ( L) (%1) (01,CV) (01,CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 5 5
Commarercial Control 2 1.96 2 5 5
Commercial Control 3 13.97 2 5 5

High Patient Pool 56.36 5 4 6

A separate study was performed to assess overall imprecision by incorporating additional
variables than the study above. This overall imprecision study was conducted over 14 days and
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory
temperature. Three patient pools were analyzed throughout this study.

SapeMean Overall Imprecision Overall Imprecision
Sape(ng/mL) (SD, nglmL) (%CV)

Patient pool 1 0.04 0.003 8
Patient pool 2 0.43 0.022 5
Patient pool 3  1.01 0.043 4

Analytical Specificity/interferences
The following potential interfering substances were added to lit urn heparin plasma pools at
three concentrations of cTnl (approximately 0.01 ng/mL, 0.05 mL, and 0.50 ng/mL).
Additionally, each substance was tested at two concentratio and run on an Access 2
Immunoassay System. Values were calculated as described n CLSI EP7-A2.3 Interference was
determined by testing controls (no interfering substance ded) and matched test samples
(with interfering substance added). For cTnl samples - 5~0 ng/mL, the difference between the
control and test samples was: 10%. For cTnl samples .05 nglmL, the difference between the
control and test samples was 0.006 ng/mL. For cTnl amples -0.01 ng/mL, the control and test
samples were 5 0.02 ng/mL. At the highest concentr tions listed below, no interference was
observed.

Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mg/dL Furosemide 40 mg/dL

Acetylsalicylic Acid 65 mg/1dL Hemoglobin 5 mg/mL

Allopurinol 40 mgldL Human Serum Albumin 6000 mgtdL

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mgidy Low MW Heparin 28.8 U/mL

Ascorbic Acid 6mg L Methyldopa 2.5 mg/dL

Atenolol I dL Nifedipine 60 p1gmL

Bilirubin (conjugated) 40 g/dL Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugated) rng/dL Nystatin 2.15 mg/dL

Biotin ng/mL Oxytetracycline 24 rng/diL

Caffeine 10 nig/dL Phenytoin 10 mg/cR

Captopril S mg/dL Propranolol 500 Iig/mL,

Cinnarizine 40 nig/dL Quinidine 2 mg/dL

Cocaine 2 mg/dL Simvastatin 20 sg/mL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Access AccuTnl+3 for Use on Access 2 Immunoassay Systems, 816315A 02013 Becknman coulter Inc.
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Digoxin 200 ng/rnL Triglycerides 3100 mg/dL

Dopamnine 30) mgldL Trimethoprini 7.5 mg/dL

Erythromycin 20 mgldL Verapamil 16 mg/dL

Fibrinogen 1000 mgldt Warfarin 30 pg/mL

To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the
substances shown in the following table were added to two levels of cTnl human lithium
heparin plasma samples and run on an Access 2 Immunoassay System.
Values for cross-reactivity were calculated as described in CLSI EI'7-A2.-0 No significant
cross-reactivity was observed (<l%).

SubsanceConcentration
SubsanceAdded (nglmL)

Actin 1000

Cardiac troponin C 100o

Recombiant human C-MB 10

Myoglobin 10

Umit of Blank
The Access AccuTnl+3 assay has a Limit of Blank oB) of <0.01 nglmL (PgIL). One study
determined the LoB for Access AccuTnl+3 to be .003 nglmL (pg/L). LoB was tested using a

protocol based on CLSI EPI7-A2."

Umit of Deuactiton

The Access AccuTnl+3asysa Limit o uait tion (Lo s 0.0 ng/mL (pg te 10%V uady
0.02rnedm (the t 0V LoQ r Access AccuTnl$-3 .08n/L(P[ o was detrmied using a ooo
prtlbased on CLSI P7AY utplsuie ee opeed n amnmu f60rpictso

imprecision in at clincl rLv nt ccentato racunge was detimated byconing daprtao

from multiple studies to create a est fit regression describing the relationship of %CV and
troponin I concentration as shown in the table below.
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Limit of Quantitation (imprecision estimate)

I -loglopglnr

00 am 010 015 Ofl 025 a
Concentration (ng/nL)
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Access Q BECKMAN
Imunasa gsens COLMLER

AccUMhEI3 CALIBRATORS
R A98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TNIA2

Intended Use The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 Reagent for
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and Quantitative assay calibration is the process by which samples with known analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samples to measure the response.

The mathematical relationship between the measured responses and lt!e known analyte

Traceability The measurand (analyte) in the Access AccuTnl+3 Cal ibrat s is traceable to the manufacturer's

The assigned values were established using represent ive samples from this lot of calibrator
and are specific to the assay methodologies of the A ess reagents. Values assigned by other
methodologies may be different. Such differences, f / present, may be caused by inter-method
bias.

Product Access AccuTnl+3 Calibrators (for use on ccess 2 Immunoassay Systems)
Information Cat. No. A98144:SO-SI, 1.5rmL/viaI; 52- lmL/vial

* Provided ready to use.
" Freeze upon receipt at -20 0C or col r.

Mix contents thoroughly by gentl inverting before use. Avoid bubble formation.
Stable until the expiration dates ted on the label when stored at -20'C or colder.
*After removing from -20'C sto ge, the thawed vials are stable at 2 to 10'C for 60 days. Label
the vials with the date of tha or the date of expiration.
Return calibrators to 2 to 100 after each use. Do not refreeze opened vials.
Signs of possible dleteriorati n are control values out of range.
Refer to calibration card fo exact concentrations.

SO: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1% ProClin* 300.

SI, S2, S3, Recombinant troponin complex at cTnl levels of approximately 0.3, 1.2,
54, SS: 5.0, 25 and 100 nglmL (pg/L) in buffered BSA matrix with surfactant,

< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 1
Card:

102013 Berkman Coulter, Inc. B16315A Access Accurnl'-3 for use n Access 2 Inmunoassay Systems
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Warnings and * For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectious
according to universal precautions and good clinical laboratory practices, regardless of their
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination.
Store and dispose of these materials and their containers in accordance with local
regulations and guidelines.

* Sodium azide may react with lead and copper plumbing to form highly explosive metal
azides. On disposal of liquids, flush with a large volume of water to prevent azide
build -up.1

* Xi. Irritant: 0.1% ProClin 300.*R 43: May cause sensitization by skin contact.
S 28-37; After contact with skin, wash immediately with plenty of soap
and water. Wear suitable gloves.

* The Matenial Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system fo formation on calibration

CalibrationRuthAcesAcnI3ClbaoSOa c4--A"; anthCairtr2S5n
Details; duplicate.

The Access AccuTn-s3 Calibrators are provided at si evels - zero and approximately 0.3, 1.2,
5.0, 25, and 100 ng/mL (pg/I.). Assay calibration da are valid up to 56 days.

Urnitatons of If there is evidence of microbial contamination r excessive turbidity in a reagent, discard the
the Procedure vial.

Access AccTnI-3 for use on Access 2 Immunoassity Systems 816315A 0 2013 Beckman coulter Inc.
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Caposina. Paula

:rom: Cundy, Scott T <STCundy@beckman.com>
zient: Thursday, June 13, 2013 2:13 PM
To: Pilcher, Ian; Caposino, Paula
Cc: Getter, Kerrie S
Subject: REVISED: BEC's Response to June 10, 2013 Additional Information - Thermal

Insensitivity
Attachments: Response to e-mail questions June 10 A2 Al Request (6-13-13) Final.pdf

Hello Paula and Ian,

Per my phone discussion with Ian, attached is our revised proposal.

If at all possible, when the FDA makes a decision (either way), would it be possible to receive a scanned copy of the
letter in addition to the routine letter sent via US Postal Service?

Thank you,
Scott
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Responses to FDA's June 10, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Thermal

FDA: After discussing the response with the review team, we have the following request. In your response to question
I1(a), you explain that "if a sample that was the rmally insensitive led to an anomalous result, the Access 2 system software
would have recorded the data necessary to understand that result. We believe that the anomnalousness of such a result,
backed by the ability to record and recover relevant data, would quickly come to our attention by virtue of our complaint
investigation process". To fully resolve this deficiency, the Agency needs to understand exactly what you will do if you
identify that the corrective algorithm has failed. Please clearly explain the corrective action that you will implement if an
anomalous test result is identified. Please specify the threshold in anomalous test results that will trigger the corrective
action. Please be very specific in your description of the corrective action. Be advised that we do not believe that opening
an investigation based an the anomalous result is sufficient. Please provide this detailed corrective action plan to me no
later than Wednesday.June 12Z 2013 at 2:00 P.M. EST.

SEC Response to Question I

SEC has established an Accurnl+3 Early Response Team (ERT). to closely monitor the performance of
Accurnl+3 assay for the Access2 instrument for the flrst 12 months after commercialization. This is a multi-
functional team of troponin subject matter experts, including representatives from development, manufacturing,
quality, customer and technical support, complaint handling, product management, regulatory, and program
management. It is the responsibility of this team to review customer complaints, and rapidly address any issue
related to the AccuTnl+3 assay commercialization for the Access2 instrument, including product performance.

The AccuTnl+3 ERT facilitates real-time cross-functional surveillance of all customer feedback related to the
Accurnl+3 assay. ERT surveillance accelerates investigation into potential product performance issues during
the early phase of Accurnl+3's product release, allowing us to evaluate potential issues before reaching our
traditional product escalation thresholds. Therefore, a single report of a potential product performance failure.
regardless of the severity and magnitude of the failure, will be rapidly addressed by the ERT. The ERT will
investigate all reports of potential "thermal insensitivity" as well as any other unexpected product performance
failures.

If thermally insensitive samples are identified and confirmed on the Access2 instrument, SEC will use a risk
management approach to determine the appropriate corrective action. For AccuTnl+3 assay, the probability of
thermally insensitive samples causing falsely increased or decreased results, resulting in a potentially hazardous
situation, has been determined to be Remote according to BEC's risk management process. Since we do not
have any historical occurrence rates for this new failure mode, we will use discrete events for determination of
the trigger threshold versus an occurrence rate. SEC believes that selecting a specific number of discrete events
to trigger action is more conservative than selecting an occurrence rate given the lack of historical information
and the large number of tests sold per year (> 28 million). BEC defines the occurrence of 1-4 annual discrete
events for the potentially hazardous situation as a Remote occurrence.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 10. 2013
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If US annual discrete events on the Access2 instrument = I to 4 (Low incidence rate)

1. investigate root cause (e.g., sample handling, contamination, drug interference. heterophile, etc.)
2. Update risk assessment based on event if appropriate
3. Determine CAPA eligibility and potential corrective action(s) (see Table 1-1 below)
4. Continue post-launch surveillance

If US annual discrete events on the Access2 instrument : 5 (High incidence rate)

I . Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

If US annual discrete events on the Access2 instrument ?: 50 (Very high incidence rate)

1. Stop ship product
2. Cease use notification to customers (with FDA agreement)

For this approach. a discrete event is defined as a customer complaint resulting in confirmed thermally
insensitive sample(s) yielding falsely increased or decreased clinically relevant result(s) where the increase or
decrease is proven to be caused by inappropriate adjustment by the thermal algorithm (residual thermal bias).
Specifically. one discrete event would represent one malfunction, which may have resulted in more than one
erroneous patient result. Although the malfunction may result in more than one customer complaint, if it is tied
to one malfunction event, then it is counted as one discrete event.

The actual corrective action(s) depend on the frequency, magnitude, severity, and root cause. Several potential
outcomes are possible, and would be driven by the risk assessment and CAPA. Examples of potential corrective
actions are identified in Table 1-1 below:

Table 1-1: Potential Corrective Actions in Event of Failure on the Access2 Instrument

Frequency Potential Corrective Action
Low incidence Customer communication and/or Labeling Change
(1 -4 US annual discrete 0 Technical Bulletin
events) 0 Important Product Notification

* Labeling change (updates to IFU)
* Design Change

High incidence All of the above plus...
(5 <n <t:S49 US annual Product CA PA
discrete events) Product Corrective Action escalation

________________I Communication to FDA
Very High incidence All of the above plus...
Q: 50 US annual discrete Stop ship product
events) Cease use notification to customers (with FDA

_____________________agreement)

Beckman Coulter, Inc. Access AccuTnl+3
1000 L~ake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 13, 2013
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The AccuTnl+3 ERT process will rapidly identify and address any product performance issues experienced by
customers, including thermally insensitive samples should they occur. This process is directed by and staffed
with subject matter experts who have been intimately involved in the development of the thermal algorithm and
the AccuTnl+3 reagents. and customer support of the current troponin assay. BEC is committed to this plan to
ensure that appropriate action is taken in the event of any AccuTnl+3 performance failure on the Access2
instrument.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 13. 2013
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Caposino. Paula

rom: Getter, Kerrie S <ksoetter@beckman.com>
.ent: Thursday, June 13, 2013 12:38 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTril+3 Access 2 IFU word version (2).docx
Attachments: 510(k) Summary AccuTnl+3 Access 2.pdf; Indications for Use Form AccuTni Access 2.pdt,

k121214 Response to June 12 A2 Al Request.pdf

Dear Paula,

You will find the Indication for Use Form, 510(k) Summary and the response to the additional questions (e-mailed
6/12/13) attached. We will send the revised IFU this afternoon.

Please let me know if you have any questions.

Thanks,
Kerrie

Fmom: Caposino, Paula [mailto:Paula.Caoosinoc&fda.hhs.ciovl
Sent: Thursday, June 13, 2013 11:31 AM
To: Getter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Kerrie,
If you already have the intended use statement and 510(k) Summary ready, I would be happy to get those in advance of
the other documents.
Thanks,
Paula

From: Cetter, Kerrie S [mailto:ksoetter(&beckman.com1
Sent: Wednesday, June 12, 2013 7:23 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Paula,

We will send you the documents you requested tomorrow.

Thanks,
Kerrie

From: Caposino, Paula fmailto:Paula.CaoosinoCfda.hhs.aovl
Sent: Wednesday, June 12, 2013 5:46 PM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: AccuTnl+3 Access 2 IFU word version (2).docx
Importance: High
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Dear Kerrie,
Please see my suggested edits to your IFU. Let me know if you have any questions or If you would like to discuss these
uggested edits.
'hanks,

Paula

I will need the 510(k) Summary, Indications for use form, the responses to the questions that I sent you and the IFU
tomorrow. I am very sorry that I cannot give you more time.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

2
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5 1 0(k) Summary

This summary of 5 1lO~k) safety and effectiveness information is being submitted in
accordance with the requirements of 21 CFR 807.92

The assigned 5 10(k) number is kl121214

Submitted By:
Beckman Coulter, Inc.
1000 Lake Hazeltine Drive
Chaska, MN 55318
Telephone: (952) 368-1142
Fax: (952) 368-7610

Contact Person:
Kerrie Qetter
1000 Lake Hazeltine Drive
Chaska, MN 55318
Telephone: (952) 368-7858
Fax: (952) 368-7610

Date Prepared:
June 12, 2013

Device Name:
Proprietary / Trade Name: Access AccuTnl+3 Reagent for use on the Access 2
Immunoassay Systems
Common Name: Troponin I Enzyme Immunoassay
Classification Name: Immunoassay, Troponin Subunits
Classification Regulation: 21 CFR 862.1215
Classification Product Code: MM!

Proprietary / Trade Name: Access AccuTnl+3 Calibrator
Common Name: Calibrator
Classification Name: Calibrator
Classification Regulation: 21 CFR 862.1150
Subsequent Product Code: AT

Proprietary / Trade Name: Access 2 1Immunoassay System
Common Name: Discrete photometric chemistry analyzer for clinical use
Classification Name: Discrete photometric chemistry analyzer for clinical use
Classification Regulation: 21 CFR 862.2160
Classification Product Code: JJE

510(k) Summary for Access AccuTnl+3 for Access 2 Immunoassay System Page 1

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Predicate Devices:
The Access AccuTnl+3 Reagent and AccuTnl+3 Calibrators claim substantial
equivalence to the ADVIA Centaur Tnl-UltraTM Assay and ADVIA Centaur Tnt-
UltraTM Calibrators for the Siemens ADVIA Centaur® System. FDA 5 10(k)
Number K053020, cleared December 30, 2005.

The Access 2 Immunoassay System claims substantial equivalence to the Access
2 Immunoassay System (K922823/A007), cleared July 2, 200!.

Device Description:
The Access AccuTnl+3 reagents, AccuTnl+3 calibrators and the Access 2
Immunoassay System compose the Access Immunoassay System for the
quantitative determination of cardiac troponin I (cTnl) in human serum and
plasma.

The Access AccuTnl+3 reagent packs contain specific reagents for the in vitro
diagnostic measurement of cTnl including:

" Paramagnetic particles coated with mouse monoclonal anti-human cardiac
troponin I suspended in TRIS buffered saline, with surfactant, bovine
serum albumin (BSA) matrix, <0. 1% sodium azide. and 0. 1% ProClin®
300.

* 0. IN NaOH.
* TRIS buffered saline, surfactant, <0. 1% sodium azide and 0. 1% ProClin

300.
" Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate

diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), <0. 1% sodium azide, and 0.25% ProClin 300.

The Access AccuTnl+3 Calibrator set contains multi-point calibrators for use with
the Access AccuTnl+3 assay. Individual vials contain zero or approximately 0.3,
1.2, 5.0, 25 and 100 ng/mL (jI.g/L) of recombinant cardiac troponin I complex,
respectively, in a buffered BSA matrix, with surfactant,
<0.1% sodium azide. and 0.1% ProClin 300.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

Intended Use:
The Access AccuTnl±3 Reagent is a paramagnetic particle, chemi luminescent
immunoassay for the quantitative determination of cardiac troponin I (cTnl) levels
in human serum and plasma using the Access 2 Immunoassay System to aid in the
diagnosis of myocardial infarction.

510(k) Summary for Access AccuTnl-f3 for Access 2 Immunoassay System Page 2Vc
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The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3 Reagent for the quantitative determination of cardiac troponin I
(cTnI) levels in human serum and plasma using the Access 2 Immunoassay
System to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

Comparison to the Predicates:
The Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators and the
predicate device, ADVIA Centaur& Tnl-UltraTM Assay and ADVIA Centaur®9
Tni-UltraTM Calibrators, were compared. The information for the predicate device
was derived from the predicate device 5 10(k) Summary and product labeling.

Similarities between the Access AccuTnl+3 Reagent and Access AccuTnl+3
Calibrators and the Predicate

Predicate Device New Device
Characteristic ADVIA Centaur@ TnIltUltraTM1 Access AccuTnl+3 Reagent and

K053020 Access AccuTnl+SCalibrators
Intended Use An in vitro diagnostic method for the same

quantitative measurement of cardiac
Tnl in serum and plasma to aid in the
diagnosis of myocardial infarction.

Assay Principle Chemiluminescent sandwich same
immunoassay

Test System Automated immunoassay instrument same
Sample Type Serum and heparinized plasma same
Reagent Pack Reagents ready to use and separated in same
configuration a single reagent pack ___________________

Pnimary Reagent Solid phase magnetic particles, anti- same
Materials cTnl antibodies ___________________

Differences between the Access AccuTnl+3 Reagent and Calibrator
and the Predicate

Predicate Device New Device
Characteristic ADVIA Centaur@ Tnl-UltraTm Access AccuTnl+3 Reagent and Access

K053020 AccuTnl+3 Calibrators
Sample Type EDTA plasma No EDTA plasma claim
Immunoassay ADVIA Centaur Access 2 Immunoassay System
Instrument
Calibrator Bovine cTnl in goat serum Recombinant troponin complex in buffered
Materials ___________________BSA

Calibrators: Two Lyophilized :high and low (use Six Liquid: approximately 0, 0.3, 1.2, 5.0,
number and type with Master Curve) 25 and 100 nglmL with omseluv

510(k) Summary for Access AccuTnl+3 for Access 2 Immunoassay System Page 3
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Predicate Device New Device
Characteristic ADVIA Centaur® Tnl-UlraT% Access AccuTnl+3 Reagent and Access

K053020 AccuTnl+3 Calibrators
Specific Reagent Polyclonal goat anti-cTnl antibody Mouse monoclonal anti-human cTnI
Materials labeled with acridinium ester, 2 alkaline phosphatase conjugate, magnetic

biotinylated mouse monoclonal anti- particles coated with mouse monoclonal
cTnl antibodies, magnetic particles anti-human cTnl

______________ conugaed wth treptavidin
Sample Volume IOOAIl 55p1
Analytical 0.008 ng/mL to 50 nglmL 0.02 nglmL. to 100 nglmL.
Measuring Range ______________________________________

Acute Myocardial 0.9 nglmL per WHO-defined cutoff 0.O3ng/mL based on clinical trial outcome
Infarction (AMI)
Cutoff
Expected Results 99h percentile of 0.04 ng/mL; range of 99h percentile of 0.02 with a 95%
(Upper Reference 0.02- 0.06 ng/mL Confidence Interval (CI) of 0.0 1- 0.05

Limit)ng/mL
Precision Total CV of 10% at a level of 0.042 Total CV of S8% at concentrations >0.075

nglmL nglmL. SD S0.006 at concentrations
! 0.075 nglmL

Indications for The ADVIA Cetu'Tn-r Thn 'e Access AccuTnl+3 assay is a
Use Statement Ultra) is for in vitro diagnostic use in paramagnetic particle, chemiluminescent

the quantitative determination of . immunoassay for the quantitative
cardiac Troponin in human serum and determination of cardiac troponin I (cTnl)
heparinized and EDTA plasma. levels in human serum and plasma using
Cardiac troponin I determinations aid the Access 2 immunoassay System to aid
in the diagnosis of acute myocardial in the diagnosis of myocardial infarction.
inflarction and in the risk stratification
of patients with non-ST segment The Access AccuTnl+3 Calibrators are
elevation acute coronary syndromes intended to calibrate the Access
with respective to relative risk AccuTnl+3 assay for the quantitative
mortality, myocardial infarction or determination of cardiac troponin I (cTnl)
increased probability of ischemic levels in human serum and plasma using
events requiring urgent the Access 2 Immunoiassay System to aid
revascularization procedures. in the diagnosis of myocardial infarction.

The ADVIA Centaur'sTnl-Ultra
Calibrator is for the in-vitro diagnostic
use in the calibration of the TnI-Ultra
assay on the ADVIA Centaur'

____________System.

The Access 2 Immunoassay System and the previously cleared verston of the
Access 2 Inimunoiassay System were compared.
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Similarities between the Access 2 Immunoassay System
and the Predicate

Predicate Device New Device
Characteristic Access 2 System Access 2 Immunoassay System

_____________K922823/A007

Indication for Use The Access 2 Immunoassay system is same
an in vitro diagnostic device used for
the quantitative, semi-quantitative, or
qualitative determination of various
analyte concentrations found in human

_______________ body fluids. ____ _______________

Operating Micro computer controlled. random same
Principle and continuous access _____________________

Assay Type Enzyme immunoassays same

Detection Chemi luminescent same
Modules Carousel, pipettor, analytical. fluidic. same

_______________electronic/systems computer/peripheral ___________________

Differences between the Access 2 Immunoiassay System
and the Predicate

Predicate Device New Device
Characteristic Access 2 immunoassay System Access 2 Immunoassay System

_____________K922823/A007

Thermal algorithm Not present Present
capability _____________ ____

Assay Protocol AccuTnl APP AccuTnl APP with addition of the thermal
File (APP) algorithm and "U' command
Software Version 2.4-3.2 Version 3.3: added capability to implement

the thermal algorithm and "U" Command;
added result suppression when instrument
innal case temperature is outside 180 to

_____________ ________________________ 36 0 C

Operating I 8OC to 320C ambient I180C to 280C ambient
Temperte I________________ I So*c to 360C instrument case temperature

Conclusion: The information provided above demonstrates that the new device, the
Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators, have the same intended
use as the predicate device. The Access 2 instrument has the same intended use as the
predicate device. In addition, verification and validation testing, the clinical and
analytical data, the clinical use of the product reflected in current Ml diagnostic
guidelines, and other scientific information provided in this submission demonstrate that
the Access AccuTnl+3 Reagent, Access AccuTni+3 Calibrators on the Access 2
Immunoassay Systems is as safe and effective as the predicate devices. Taken together,
this information establishes the substantial equivalence of Beckman Coulter's products to
predicates.
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Indications for Use Form

51 0(k) Number (if known): k1 21214

Device Name: Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrators
for use on the Access 2 Immunoassay Systems

Indications for Use:

The Access Accurnl+3 Reagent is a paramagnetic particle, chemiluminescent
immunoassay for the quantitative determination of cardiac troponin I (cmlI) levels
in human serum and plasma using the Access 2 Immunoassay System to aid in
the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3 Reagent for the quantitative determination of cardiac troponin I (cmlI)
levels in human serum and plasma using the Access 2 Immunoassay System to
aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

Prescription Use X ADO Over-The-Counter Use ___

(Part 21 CFR 801 Subpart 0) AN/R (21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE IF NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health
(OIR)

Division Sign-Off

Office of In Vitro Diagnostics and Radiological Health

510(k)
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Responses to FDA's June 12, 2013 Request for Additional Information (e-mail AI Letter)

Question 1: Precision

FDA: Please address the following:

(1)(a) FDA: The standardized precision studies performed at 18 and 28 degrees, (where) they performed on the same
instrument or on 2 separate instruments?

BEC Response to Question I1(a).

The standardized precision studies at 180*C and 280*C were performed on the same instrument. (Instrument
#$402358)

(1)(b) FDA: The precision of the device on the new multi-temperature study performed in response to FDA's original
deficiency number 10 is listed as being performed aver 48 runs (8 runs per temperature). Can you clarify the
number of replicates per run and the number of runs per day for this study?

BEC Response to Question I(bN.

The new multi-temperature precision study included 2 replicates/run, 2 runs/shift. and 2 shifts/day. Each shift
was separated by at least eight hours.

Question 2: Field Precision Studies

FDA: Please address the following:

(2)(o) FDA: For the internal field effectiveness study, how many reagent lots did you use? Do you know how many

runs were run?

BEC Response to question 2a.
A single lot of reagent was used for the internal field effectiveness study. The intent of the protocol
was to replicate clinical laboratory workflow and achieve continual instrument operation during the
three days of the study; therefore, the testing was not performed in discrete "runs". Instead there were
approximately six hours of continuous random-access testing performed each day. Replicates of each
sample (including those for non-AccuTnl+3 assays) were randomly distributed throughout each day of
testing and across the incremental and dynamic temperature changes.

Beckman Coulter. Inc. Access Accurnl+3
1000 Lake H-azeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 12, 2013
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Question 2: Field Precision Studies

(2)(b) FDA: Is the %CV calculated far this study an estimate of within-instrument variability?

BEC Response to Question 2b.

Yes, the % CV is an estimate of within-instrument variability.

Question 2: Field Precision Studies

(2)(c) FDA: Far the external field effectiveness study, quality control materials were run in duplicate with 3 fats of
reagents on 5 instruments at 5 external sites aver 10 days. How many runs were run at each site?

BEC Response to Question 2c.

The number of days and number of runs for the external field effectiveness study are indicated in Table 2-1
below:

Table 2-1: External Field Effectiveness Test Sites

Site Days Runs
A 20 40
Q 10 20

U 10 20
S 10 20
E 10 18

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 12. 2013
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Question 2: Field Precision Studies

(2)(d) 1s the %CV calculated for this study an estimate of within-lab variability?

BEG Response to qluestion 2d.

Yes, the %/CV calculated for this study is an estimate of within-laboratory variability.

Question 3: Linearity

(3)(a) For the linearity studies provided in the December 14th response, how many replicates were analyzed with
each reagent lot and instrument at each temperature?

BEG Response to question 3.

For all of the linearity studies. including those provided in the December 14 'h response. 8 replicates of the high
sample, 8 replicates of the low sample. and 4 replicates of each intermediate mixture of high and low were
analyzed for each reagent lot and instrument at each temperature.

Question 4: Calibrator Stability

(4)(o) Can you clarify your shelf life claim? Is it 12 months?

SEC Response to qluestion 4.

The AccuTnl+3 Calibrator shelf life is 12 months.

Question 5: Analytical Specificity

(S)(a) Can you clarify the number of replicates tested for each control and for each sample spiked with potential
interfering compounds in the additional interfering substance testing performed at 0.05 ng/mL troponin
provided in the December 14th response? Is it also 5 replicates like the original protocol?

BEG Response to Question 5.

For this study, each control and each test sample were tested in replicates of 10.

Beckman Coulter. Inc. Access AccuThI+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska. MVN 55318 June 12, 2013
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Question 6: Cross Reactivity

(6)(a) Cr055 reactivity: Control and test samples were tested an I instrument using how many reagent lots and
how many replicates?

BEC Response to Question 6.
Control and test samples were tested on the same instrument for each cross-reactant. For the December 14th
response (repeat cross-reactivity testing of CKMB and Troponin T) two instruments and one reagent pack lot
were used (see table 6-1, below). For the low (normal) cTnI sample, each control and each test sample were
tested in replicates of 10. For the high (-0.5 nglmL) cTnl sample, each control and each sample were tested in
replicates of five.

Table 6-1: Test setup fr December 14' response repeat testing
Testing Conducted IInstrument # IReagent PackLo#

CKMB 52884 225961
Troponin T 506251

In the original Submission, one reagent pack lot and six different instruments were used to complete the testing
across the eight potential cross reactants and three temperature conditions (see table 6-2, below). Control and
test samples were tested on the same instrument at each temperature condition. For the low (normal) cTnI
sample. each control and each test sample were tested in replicates of 10. For the high (-0.5 ng/mL) cTnl
sample. each control and each test sample were tested in replicates of 5.

Table 6-2: Test setup for original cross reactant testing
Testing Conducted Test Temperature Instrument # Reagent Pack Lot #

8 cross reactants 1 80C 402358 116678
_______________ 502884

NLC 500625
501022

______________ 507310
280C 501007

_____________________________ 502884 __________

Question 7: Clinical Matrix Comparison Study

(7)(a) Can you provide the Possing-Bablok regression analysis in sin glicate for the samples between 0.02 and 5
ng/mL? Currently I only hove the Passing Bablak regression analysis for the samples ranging from 0.02 to 20.

BEC Response to Question 7.

The following table contains the Passing -B3ablok regression analyses in singlicate for the different sample
concentration ranges.
Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k 121214: Response to FDA e-mail
Chaska. MN 55318 June 12. 2013
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Table 7-1: Pssing Bablok Regressio by Concentration Ranges

Range (ng/mL) N Slope (95% CI) Intercept (95% CI) Correlation

0.02 -20 96 1.00 (0.98 -1.00) 0.00 (0.00 - 0.00) r = 1.00

0.02 -5 93 1.00 (0.98 - 1.00) 0.00 (0.00 -0.00) r = 0.99

0.02-0.4 75 1.00 (1.00 -1.00) - 0.00 (0.00 -0.00) r = 0.99

Question 8: Thermal Sensitivity Concordance Studies

(8)(a) For the studies listed in table 1-1 of the June 4, 2013 response, can you please provide the concentration range
of samples tested for each study (ie., pre-verification concordance study, thermal sensitivity-impact an law
dose concordance/agreement; Repeat study, additional concordance studies-overall, thermal sensitivity-
impact on cross-temperature method comparison low dose and the thermal sensitivity-impact on cross-
temperature method comparison full range). / do not need the range for each comparison, just the
concentration range for each study.

I3EC Response to Question 8.

The concentration range of samples tested for each study is provided in Table 8-1 below.

Table 8-1: Study Concentration Ranges
Range of Results

Study Low (ng/mL) High (ng/mL)
Pre-verification Concordance Study 0.022 0.404

Thermal Sensitivity - Impact on Low
Dose Concordance/Agreement: 0.021 0.612

Repeat Study

Additional Concordance Studies - 0.022 0.621
Overall

Thermal Sensitivity - Impact on Cross-
Temperature Method Comparison 0.027 0.400

Low Dose

Thermal Sensitivity - Impact on Cross-
Temperature Method Comparison 0.027 94.147

Full Range ______________

Beckman Coulter. Inc. Access AccuTnl.3
1000 Lake Hazeltine Drive k1 21214: Response to FDA e-mail
Chaska. MN 55318 June 12. 2013
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Question 9: Clinical Sensitivity/Specificity

(9)(a) Please make sure that your estimates (and the associated 95% Cl) are consistent with the data provided in
response to question 3d in the December 24th response (i.e., 95% Cl calculated using the Exact Method). There
seems to be a mistake in the a 3 to 6 hours for the 0.03 cut-off. While the submission lists the 95% Cl as 90.2-
97.8, the package insert lists it as 90 to 99. Please correct any discrepancies in the package insert.

BEC Response to Question 9.

The files were reviewed and you are correct, there was a transcription error in the IFU. At the 3-6 hour
category for the 0.03 ng/rnL cutoff, the Exact method 95% Cl values are 90.2 to 97.8. The IFU has been updated
from the incorrect (90-99) 95% CI to the correct (90-98) 95% CI.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k1 21214: Response to FDA e-mail
Chaska. MVN 55318 June 12, 2013
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Caposino. Paula

:rom: Cundy, Scott T cSTCundy@beckman.com>
J;ent: Thursday, June 13, 2013 12:21 PMV
To: Pilcher, Ian; Caposino, Paula
Cc: Cetter, Kerrie S
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,

Just left you a voicemail. Will you please call my cell when you receive this note?

Thank you,
Scott

612 804-1728 Cell

Fmom: Pltcher, Ian [mailto:.Ian.Pilcher~cfda.hhs.cov1
Sent: Thursday, June 13, 2013 9:08 AM
Ta: Cundy, Scott T; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hi Scott,

Thanks for the reply. We still have concerns about Beckman's plan. While we typically don't ask for postmarket
agreements from 510(k)s, this is an unusual case. This 510(k) is the result of a warning letter and 2 major recalls, and the
fix that Beckman is implementing is being validated with conflicting data. In order for FDA to make a decision that this
device will be as safe and effective as predicate devices we need assurance that there are mitigation steps in place to
address the potential performance issues demonstrated by the conflicting validation data. In this case the mitigation
consists of increased monitoring and a plan for addressing the potential performance issue should it arise.

Beckman's updated plan states that they will stop shipment and notify customers to stop using the product if there are 100
or more discreet event occurrences of thermal insensitivity. FDA believes that the threshold of 100 discrete events is too
high to provide assurance that this device is safe and effective. Every event should be investigated, but a threshold of 20
or fewer discrete events for stop shipment with FDA agreement is more appropriate to provide assurance of the safety
and effectiveness of this device.

Please respond by PMVA eastern time today and contact me if you have any questions.

Regards,

Ian

Fmom: Cundy, Scott T (mailto:STCundvabeckman.coml
Sent: Thursday, June 13, 2013 12:08 AM
To: Pitcher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Attached is BEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
ve have put in the language you requested indicating the circumstances in which withdrawal of the product

from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrences is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a
precedent for any future submission or our agreeing that establishing post-market conditions of this sort is
consistent with the law.

Sincerely,
Scott Cundy

Please be advised that this email may contain confidential informnation. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Please be advised that this emai may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Caposino, Paula

:rom: De, Arkendra
Sent: Thursday, June 13, 2013 11:09 AM
To: Caposino, Paula
Subject: RE: tLoQ for Beckman
Attachments: Record for K121124.doc

Hi Paula,

I have no additional analyses to include, but I would like to include the attached document for the record.
If there are any other questions, please let me know.

Thanks,
Arkendra

Fmom: Caposino, Paula
Sent: Thursday, June 13, 2013 10:52 AM
To: De, Arkendra
Subject: LoQ for Beckman

Hi Arkendra,
Did you have any analysis that you wanted me to include in the file? Otherwise I can add a note to the file that says it
appears that the LoQ estimates do not change in our analysis.
Let me know. And thanks for your help on this
P

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.
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To the record:
FDA used the Excel spreasheet data from the sponsor (plasma samples only) to calculate the
mean and %CV within-lab for each of the 11 samples, combining across temperature, instrument,
run, and day. Below are FDA's results.

Sample ID Mean Within-Lab Standard %CV
Deviation

1 0.011 0.0042 38.181818
2 0.014 0.0051 36.428571
3 0.023 0.0059 25.652174
4 0.026 0.0054 20.76923 1
5 0.037 0.0032 8.648649
6 0.038 0.0034 8.947368
7 0.053 0.0036 6.792453
8 0.063 0.0052 8.253968
9 0.138 0.0081 5.869565
10 0.254 0.0144 5.669291
11 10.036 10.0036 1 0.000000

Using the above table, FDA constructed a precision profile analysis, following CLSI EP 17-A2.
The below graph depicts the statistical model using the precision profile approach.

Power Function Using FDA's Within-Lab %CV Results (Plasma Samples Only)

45

40

35

30

> 25

~20

15 y 1.3705x 4 '

5

0
0 0.05 0.1 0.15 0.2 0.25 0.3

Concentration

Using the equation shown in the above chart, a concentration of 0.02 yields a %CV of 20.3%,
very close to the sponsors goal of 20% CV.
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Caposino, Paula

:ror: Pilcher, Ian
S;ent: Thursday, June 13, 2013 10:22 AM
To: 'Cundy, Scott T'; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: FW: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

I apologize for the typo. We would like a response by 2 PM eastern time today.

Regards,

Ian
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:rom: Pilcher, Ian
J;ent: Thursday, June 13, 2013 10:08 AM
To: 'Cundy, Scott T'; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: RE: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hi Scott,

Thanks for the reply. We still have concerns about Beckman's plan. While we typically don't ask for postmarcet
agreements from 510(k)s, this is an unusual case. This 510(k) is the result of a warning letter and 2 major recalls, and the
fix that Beckman is implementing is being validated with conflicting data. In order for FDA to make a decision that this
device will be as safe and effective as predicate devices we need assurance that there are mitigation steps in place to
address the potential performance issues demonstrated by the conflicting validation data. In this case the mitigation
consists of increased monitoring and a plan for addressing the potential performance issue should it arise.

Beckman's updated plan states that they will stop shipment and notify customers to stop using the product if there are 100
or more discreet event occurrences of thermal insensitivity. FDA believes that the threshold of 100 discrete events is too,
high to provide assurance that this device is safe and effective. Every event should be investigated, but a threshold of 20
or fewer discrete events for stop shipment with FDA agreement is more appropriate to provide assurance of the safety
and effectiveness of this device.

Please respond by PMA eastern time today and contact me if you have any questions.

Regards,

Ian

From: Cundy, Scott T [mailto:STCundv~beckman.coml
Sent: Thursday, June 13, 2013 12:08 AM
To: Pllcher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: SEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,

Attached is SEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
we have put in the language you requested indicating the circumstances in which withdrawal of the product
from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrences is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a
precedent for any future submission or our agreeing that establishing post-market conditions of this sort is
consistent with the law. 

)~
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Sincerely,
Scott Cundy

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Caposino, Paula

:rom: hias, Courtney H
.;ent: Thursday, June 13, 2013 9:40 AM
To: Caposino, Paula; Chesler, Ruth A
Subject: FW: k121214 Decision Summary BaI Tni.doc
Attachments: k121214 Decision Summary.dloc

Importance: High

Thanks. This looks good. I have a couple of easy edit suggestions.

Courtney

From: Chesler, Ruth A
Sent: Wednesday, June 12, 2013 5:37 PMV
To: Lias, Courtney H-
Cc: Caposino, Paula
Subject: FW: k121214 Decision Summary BC1 Tni.dloc
Importance: High

Courtney - can you look at the DS for Beckman Tnl? It is missing a few details which Paula is waiting for answers from
Beckman on but is otherwise complete.

thanks

Ruth

From: Caposino, Paula
Sent: Wednesday, June 12, 2013 3:41 PM
To: Chesler, Ruth A
Subject: k121214 Decision Summary.doc

Here it is.
Thanks. Paula
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510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY AND INSTRUMENT COMBINATION TEMPLATE

A. 510(k) Number:
k121214

B. Purpose for Submission:
New Device

C. Measurand:
Cardiac troponin I (cTnI)

D. Type of Test:
Quantitative paramnagnetic-particle chemiluminescent immunoassay

E. Applicant:
Beckman Coulter, Inc.

F. Proprietary and Established Names:
Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrator for use on the Access

2 Immunoassay System.. -O~e E-C1 Da

G. Regulatory Information:

I . Regulation section:
21 CFR 862.1215 Creatine Phosphokinase/creatine kinase or isoenzynies test
system
21 CFR 862.1150 Calibrator secondary
21 CFR 862.2160 Discrete photometric chemistry analyzer for clinical use

2. Classification:
Class 11 (21 CFR 862.1215 and 21 CER 862.1150),
Class 1 (21 CFR 862.2160)

3. Product code:
MMI, lmnmunoassay method, troponin subunit
JIT, Calibrator, secondary
lIE, Analyzer, chemistry (photometric, discrete), for clinical use

4. Panel:
Clinical Chemistry (75)

H. Intended Use:
1. Intended use(s):

See Indication(s) for use
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2. Indication(s) for use:
The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescent
immunoassay for the quantitative determination of cardiac troponin I (cTnl) levels
in human serum and plasma using the Access 2 Immunoassay Systems to aid in
the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3 assay for the quantitative determination of cardiac troponin I (cTnl)
levels in human serum and plasma using the Access 2 Immunotassay Systems to
aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

3. Special conditions for use statement(s):
For prescription use, for in vitro diagnostic use, not to be used for risk _______________

stratification [Commtent [PVC]1: Should thi bel inr DS
b= it itn& Lebelin? It isin INe Pshfus DS

Ibtanwt in te laklivi
4. Svecial instrument requirements: CwnetRAO]: To be the aPatfat

For use on the Access 2 Immunoiassay System hdu~d inIu& it hen

Device Description:
The Access AccuTnl+3 Reagent packs contain:

" Paramnagnetic particles coated with mouse mnonoclonal anti-human cardiac
troponin I suspended in TRIS buffered saline, with surfactant, bovine
serum albumin (BSA) matrix, <0.1% sodium azide, and 0.1% ProClin 300

* 0.INNaOH.
* TRIS buffered saline, surfactant, <0.1% sodium azide and 0.1% ProClin

300.
* Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate

diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), <0. 1% sodium azide, and 0.25% ProClin 300.

The Access AccuTnl+3 Calibrator set contains multi-point calibrators for use with
the Access AccuTnl+3 assay. Individual vials contain zero or approximately 0.3,
1.2, 5.0, 25 and 100 nglmL (ngIL) of recombinant cardiac troponin I Complex,
respectively, in a buffered BSA matrix, with surfactant, <0.1% sodium azide, and
0.I% ProClin 300. The calibrators are sold separately.

The Access 2 immunotassay System is a microcomputer controlled, random-
access and continuous-access instrument. The instrument performs enzyme
immunoassays utilizing paramagnetic particle solid phase and chemiluminescent
detection. A luminotmeter measures the amount of light generated by the reaction.
The Access 2 is designed to be used with numerous different immunoassays. The
system software was designed such that immunoassays can be added to the

2
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system without changing the system software. A separate assay-specific protocol
file, the APF, is loaded into the system. The APE contains all assay specific
parameters used to pmocess a particular assay.

To correct thermal sensitivity from ambient temperature fluctuations that could
affect the accuracy of test results, the sponsor developed a software algorithm that
normalizes troponin results. This solution was implemented through a
combination of system and operating software changes.

J. Substantial Equivalence Information:
I1. Predicate device name(s):

AD VIA Centaur Tnl-Ultra Assay
AD VIA Centaur Tnl-Ultra Calibrators
Access 2 Immunoassay System

2. Predicate k number(s):
k053020 for the AD VIA Centaur Tnl-Ultra Assay and ADVIA Centaur Tnl-Ultra
Calibrators; k922823/A007 for the Access 2 Immunoassay System

3. Comparison with predicate:

Similarities _________

Access AccuTnl+3 Predicate Device
Item Reagent (k053020)

An in vitro diagnostic method for the

Intendd Use quantitative measurement of cardiac Tnl aeC!umt[~:T esml oimfs
in serum and plasma to aid in the 'Misi. ptdsi1s the hr tlc js

diagnosis of myocardial infarction. at tic we, (=n will have tisk M1i and=
.sit Tiene - have de risk stmticuiion

Assay Principle Chemiluminescent sandwich Same p xl oldwspel
_____________immunoassay

Test System Automated immunoassay instrument Same
Primary Reagent Soid phas magnetic particles, anti Sm

MaterialscTnl antibodiesgSm

Differences
Access AccuTnl+3 Predicate Device

Item Reagent (k053020)
Risk For nisk
stratitjcation'lfiilOn Not for risk stratification use srtfcto s

straifictio use
Serum, heparinized

Sample Types Serum and heparinized plasma plasma and EDTA
_____________________plasma

Mouse monoclonal anti- Polyclonal goat
Specific Reagent human cTnI alkaline anti-cTnl antibody

Materialsphosphatase conuae labeled with

3
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Differences
Access AccuTnl+3 Predicate Device

Item Reagent Mk053020)
magnetic particles coated with acridinium ester, 2
mouse monoclonal anti- biotinylated mouse
human cTnl mnonoclonal anti-

cTnl antibodies,
magnetic particles
conjugated with

__________________ ______________________streptavidin

Acute Myocardial. 0.03 Wg/L validated bsd 0.9 ng/mL per
Infarction (AMI) Cut- nciia ra ucm WHO-defined
off oclncltilotoe Cutoff

Upper Reference Limit 99'percentile of 0.02 nglmL 0.04wcntl ofrn

ItmAccess AccuTnI-3 Predicate Device
ItemCalibrators (k53020)

Calirato Reombianttropnin ompex i cBo in ae the in goa

Materials buffered BSA serum
Calibrator Six Liquid: approximately 0, 0.3, Two lyophilized:
Number And 1.2, 5.0, 25 and 100 ng/mL (with high and low (use
Type no master curve) with Master Curve)

Similarities

Item Access 2 Immunoassay System Predicate Device C= m cs]: 1 1 I -r
-(k922823/A007) unc W as a g tutcdnisN

For the quantitative, semi-quantitative, clieitiow .. iyf. mnriau rd

Intended Use or qualitative determination of various nenttiymedwzuu

analyte concentrations found in human Same
body fluids. _______

Operating Micro computer controlled, random and Same
Principle continuous access
Assay Type Enzyme immunoassays Same
Detection Chemiluminescent Same

Carousel, pipettar, analytical, fluidic,
Modules electronic/systems and Same

computer/peripheral ________

4
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Differences

ItemAcces 2 mmuoassy Sytem Predicate Device
ItemAcces 2 mmuoassy Sytem (k922823/A007)

Thermal
Algorithm Present Not present
Capability _________

AccuTnI APE with addition of the
thermal algorithm and "U"
command (to improve mixing of

Assay Protocol the paramagnetic particle reagent); AccuTnl APP
File (APP) added result suppression when

instrument internal case
temperature is outside 18'C to

_____________36
0C __________

Software Version 3.3 1Versions 2.4-3.2
Operating Il' o2' min 80C to 320C
Temperature lS0  toI 0 min ambient

K. Standard/Guidance Document Referenced (if applicable):
" Evaluation of Precision Performance of Quantitative Measurement Methods;

Approved Guideline (EP5-A2)
" Evaluation of the Linearity of Quantitative Measurement Procedures: A

Statistical Approach; Approved Guideline (EP6-A)
* Interference Testing in Clinical Chemistry; Approved Guideline (EP7-A2),
* Evaluation of Detection Capability for Clinical Laboratory Measurement

Procedures; Approved Guideline (EPI7-A2)
" Evaluation of Stability of In Vitro Diagnostic Reagents; Approved Guideline

(EP25-A)
" Defining, Establishing, and Verifying Reference Intervals in the Clinical

Laboratory; Approved Guideline (C28-A3c)

L. Test Principle:
The Access AccuTnl+3 assay is a two-site immunoenzymatic ("sandwich") assay.
Monoclonal anti-cTnI antibody conjugated to alkaline phosphatase is added to a
reaction vessel along with a surfactant-containing buffer and sample. After a short
incubation, paramagnetic particles coated with monoclonal anti-cTnI antibody are
added. The human cTnl binds to the anti-cTnI antibody on the solid phase, while the
anti-cTnI antibody - alkaline phosphatase conjugate reacts with different antigenic
sites on the cTnl molecules. After incubation in a reaction vessel, materials bound to
the solid phase are held in a magnetic field while unbound materials are washed
away. Then, the chemilumninescent substrate Lumi-Phos* 530 is added to the vessel
and light generated by the reaction is measured. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the
sample is determined from a stored, multi-point calibration curve.
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M. Performance Characteristics (if/when applicable):
1. Analytical performance:

a PrecisionlReproducibility:
The sponsor evaluated precision in several studies based on CLSi EPS-A2.

The first 3 studies were conducted at one of 3 ambient temperature conditions.
The studies performed at I80C and 280C were performed internally Three
commercial controls, I recombinant cTnl-spiked lithium heparin plasma
sample, and I pooled lithium heparin plasma sample were assayed in
replicates of 2, 2 shifts per day, 2 runs per shift, for a total of 21 shifts (42
runs) over 13 days. These studies were performed on I instrument and I (Comett(PVCJ: Cr2 instnu

reagent pack lot.

The third study was performed externally under wa.*ma4-cislinl laboratory
conditions (measured temperatures ranged from 200C to 24C2). Six
commercial controls (ranging from 0.02 ng/mL to 15 nglmL) were run in
duplicate, 2 runs per day for 20 days for a total of 40 runs. This study was
performed on one reagent lot and one instrument.

The fourth study was a confirmation study that was run acmoss multiple
ambient temperatures ranging from I18 C to 280C. The sponsor used a low
spiked patient pool (sp), 3 commercial controls (c), and one high patient pool
(hp). These samples were tested in duplicate in 2 runs per shift, 2 shifts per
day, over 14 days. One reagent lot and on one instrument was used in this
study.

The following data are representative of the results from the precision studies
and are presented in the labeling:

Mean Within-Run Between-Run Total Imprecision
______ (%CV) (%CV) (0/*CV)

0.07 (1p) 5 5 7 FCommt (0]: Spl 0 Oist d. osbv?

0.91 (C) 2 5 5
1.96 (c) 2 5 5

13.97 (c) 2 5 5
56.36 (hp) 5 4 6

The sponsor also determined the precision of the device using 3 low-level
natural patient sample pools, 2 instrument, 2 reagent lots, multiple ambient
temperatures ranging from I180C to 28'C and multiple calibration cycles over
14 days. The samples were assayed in replicates of X in X runs per day. The
results of the study are summarized below:

Mean Total imprecision Total imprecision
(SD, ngmL) %CV)

6
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00 0.003 8
0.43 1 0.022 5
1.01 1 0.043 4

Field precision studies: Tle sponsor performed a precision studies in-house
to simulate the use of the device by the end user. The first study was designed
to incorporate different sources of variability that may be found in the field
including: the simultaneous running of other assays; variability in test request
type (e.g., panel, reflex, stat, and individual testing); variability of ambient
temperatures; and variability of instrument age. The sponsor used quality
control material for the study and 3 instruments (how many reagent lots?).
The sponsor cycled the temperature of the laboratory from 18 to 280'C over
the course of 6 hours over 3 days of testing. The samples were assayed in a
minimum of 44 replicates on each instrument across the 3 days of testing.
The results of this study are summarized below:

Instrument Sample Mean Within-instrument % CV cwnnwt EPvCBJ: is thisj7

______ ____ng/mL

1 0.056 4.1
2 0.641 4.6
3 2.040 3.7
4 0.383 5.4
5 8.248 5.4

2 1 0.055 8.7
2 0.636 4.9

4 0.389 6.1
5 8.348 3.8

3 1 0.053 5.0
2 0.594 4.6
3 1.874 .

_______T 7.02 4.

External Reidprecision study: The sponsor performed this study to evaluate comnafU: fyupf Rut Itu
the precision of the device at external sites. Commercially available qualitymbsltfudaSaofcg.
control materials were run in duplicate (how many runs) with 3 lots of
reagents on 5 instruments at 5 external sites over 10 days (sample I fell below
the LoQ of the assay and is not listed). One instrument was used at each site.
The results of these studies are summarized below:

Reagent lot I
Sample Means (nglmL) IWithin-lab %CVsCwmt[W ]:I isae

observed at the 5 sites observed at the 5 sites

20.034 to 0.042 3.5 to 4
3 0622 to 0.685 2.4 to 4.4

7
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24 0928 to 1.04 2 to 5.2
[5 2586 to 2.813 2.5 to 4.3

[6 14.19 to 16.19 1.9 to 7.4

Reagent lot 2
Sample Means (ng/mL) Within-lab %CVs COMinet[PVC11:1.isuuc7

observed at the 5 sites observed at the 5 sites
2 0.032 to 0.040 4.6 to 11
3 0.602 to 0.642 2.4 to 5.0
4 0.8 83 to 1.055 2.8 to 6.5
5 2.492 to 2.68 2.8 to 5.4
6 13.48 to 15.19 1.8 to 6.9

eaetlot 3 __________

Sample Means (nglmL) Within-lab %/CVs (Cwnent (PVC12]: Is this nr

I_____ observed at the 5 sites observed at the 5 sites
2 0.030 to 0.036 4.3 to I5
3 0.0594 to 0.645 2.7 to 5.7
4 0.880 to 0.996 1.9 to 6.0
5 2.455 to 2.65 2.4 to 5.0
6 13.82 to 14.85 2.1 to 8.2

b. Linearity/assay reportable range:
Linearity was evaluated in accordance with the CLSI EP6-A guideline
utilizing 2 reagent lots and 2 instruments at 3 different temperature conditions
(from I8 to 28 0C) using lithium heparmn plasma samples spiked with native
cardiac troponin I analyte. The sponsor evaluated linearity using 9 pools of
varying analyte concentration that spanned the reportable range of the assay.
A total of x replicates at each level were analyzed with each reagent lot and
instrument at each temperature (for a total of 12 independent analyses). The
polynomial fit was significant for all analyses but the maximum deviation
from nonlinearity was 14%. The sponsor claims acceptable linearity from
0.003 to 106.04 ng/mL.

High Dose Hook Effect: The sponsor demonstrated that there was no high
dose hook effect from the concentration of the S5 calibrator (tlOO ngfmL) to
2,529 ngtmL.

The sponsor claims that the reportable range of the device is 0.02 nglmL to
the S5 calibrator (approximately 100 ng/mL).

c. Traceability, Stability, Expected values (controls, calibrators, or methods):
The Access AccuTnl+3 Calibrators are standardized to an internal standard.
They are identical to the previously cleared (kO 10429) Access AccuTnI
Calibrators.

8
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Calibrators are value assigned using primary reference curves and verified
using quality control material and patient samples that must meet
specifications. The value assignment pmocess was reviewed and found to be
acceptable.

Calibrator stability: The calibrators are stable for 12 months when stored
unopened at -20'C. Once opened, the calibrators are stable for 60 days when
stores at 2 to 80C. The calibrator stability protocols were reviewed and found
to be acceptable.

d Detection limit:
The limit of blank (LoB), limit of detection (LoD) and limit of quantitation
(LoQ) studies were performed following the recommendations in EP I 7-A2.
Testing was performed over 3 days using 2 reagent packs. 3 instruments, 3
calibration cycles with 3 different temperature conditions (from I8 to 28 'Q).

To estimate the LoB, 4 blank samples were measured in replicates of l0 on
each day of testing on each instrument/reagent lot combination at the different
temperature conditions. The LoB was established to be 0.003 nglmL. The
sponsor claims that the LoB is <0.01I nglmL.

To estimate the LoD, 6 native lithium heparin plasma samples containing low
levels of troponin I analyte were measured in 2 runs of 10 replicates each
during each day of testing on each instrument/reagent lot combination at the
different temperature conditions. The sponsor claims that the LoD is 0.008
ng/mL.

To estimate the LoQ, I I native lithium heparin plasma samples containing
low levels of troponin I analyte were measured on each instrument/reagent lot
combination at the different temperature conditions. Three instruments and 2
reagent lots were used in this study.

The sponsor claims an LoQ of 0.02 ng/mL with a performance goal of < 20%
CV (within-lab). The lowest concentration with a % CV (within-lab) equal to
10% was estimated to be 0.04 ng/mL.

The sponsor provided data demonstrating that the LoQ of the device using
serum samples at 3 different temperature conditions (from I8 to 28 0C) is
identical to the LoQ of the device using lithium heparin plasma samples.

The sponsor claims that the reportable range of the device is 0.02 ng/mL to
the S5 calibrator (approximately 100 ng/mL).

e. Analytical specificity:
Two levels of potential interfering substances were added to lithium heparin
plasma pools containing either 0.05 or 0.5 nglmL troponin at 3 different

9
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temperature conditions (from 18 to 28 C). For the controls, the
corresponding solvent was added to the lithium heparin plasma pools
containing either 0.05 or 0.5 ng/mL troponin. Control troponin samples
(control sample) and samples spiked with the potential interferents (test
sample) were tested in replicates of 5 (for the 0.5 nglmL) or X (for the 0.05
ng/rnL) and compared. The sponsor used 1 reagent lot and 6 instruments for
this study. The sponsor concluded that the following substances at the listed
concentrations did not interfere with the performance of the device (defined as
less than 10% difference between the control sample result and the test sample
result).

Substance Added Concentration Difference
observed

Acetaminophen 3 and 20 mg/dL <10%
Acetylsalicylic Acid 50 and 65 mg/dL <10%
Allopurinol 2 and 40 mg/dL <10%
Ambroxol 8.6 and 40 nigldL <10%
Ampicillin 1.8 and 5 mg/dL <10%
Ascorbic Acid 4 and 6 nigldL <10%
Atenolol 0.2 and I mg/dL <10%
Bilirubin conjugated 5 and 40 mg/dL <10%
Bilirubin unconjugated 4 and 40 mg/dL <10%
Biotin 10 and 290 ng/mL <10%
Caffeine 2 and 10 mgldL <10%
Captopril 0.5 and 5 mgldL <10%
Cinnarizine 4.8 and 40 mgldL <10%
Cocaine I and 2mgdL <10%
Diclofenac 2 and 5 mg/dL <10%
Digoxin 2 and 200 ng/mL <10%
Dopamine *30 and 65 nigldL <10% at 30 mg/dL,

______________ ______________13.8% at 65 mg/dL
Erythromycin 2 and 20 nig/dL <10%
Fibrinogen 100 andl1000mg/dL <10%
Furosemide 3 and 40 mg/dL < 10%/
Hemoglobin 200 and 500 mgldL <10%
Human Serum Albumin 5000 and 6000 mg/dL <10%
Ibuprofen 40 and 50 mg/dL <10%
Low MW Heparin 8 U/mL and 28.8 U/mL <10%
Methyldopa 0.75 and 2.5 mg/dL <10%
Nifedipine 20 and 60 pg/dL <10%
Nitmofurantoin 0.2 and 6.4 mg/dL <10%
Nystatin 0.7 and 2.15 mgld < 0
Oxytetracycline 0.5 and 24 mg/dL <10%
Phenytoin Sand 1O mg/dL <10%
Propranolol I and 500 pg/mL <10%

10
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Quinidine 0.6 and 2 mgtdL <10%
Simvastatin 4 and 20 pg/mL <10%
Theophylline 2 and 25 mgldL <10%
Triglycerides 1000 and 3000 mgtdL <10%
Trimethoprim 1.8 and 7.5 mg/dL < 10%/
Verapamil 0.1 and 16 mg/dL <10%
Warfarin 3 and 30pgmL <10%
*For dopamine, the sponsor claims no interference up to 30 mg/dL

To evaluate cross reactivity, the substances shown in the following table were
added to lithium heparin plasma pools containing 2 levels of troponin (:5 0.02
ngfmL and approximately 0.5 ng/mL troponin). Control and test samples
were tested on I instrument using X reagent lots at 3 temperature conditions
(from I8 to 28 2) in replicates of X. For each possible cross-reactant tested,
the troponin I concentration (nglmL) obtained for the spiked sample was
compared to the troponin I concentration obtained with the control sample and
applied to the following formula: % cross reactivity = [(mean dose of spiked
- mean dose of control)/amount of cross reactant spiked] X 100. The sponsor
concluded that the following proteins at the concentration listed did not cross
react (defined as < 1% cross reactivity) with the device.

Substance Concentration tested ng/mL
Actin 1000
Cardiac troponin C 1000
Recombinant human CK-MB 1000
Myoglobin 1000
Myosin 1000
Recombinant human cTnT 250
Skeletal troponin I 10
Tropomyosin I1 0 0

HAMAlHeterophile antibodies: The sponsor provided results demonstrating
that their formulation reduces the effects of HAMA interferents. They include
the following in the Limitations of the Procedure section of the Instructions
for Use:

"For assays employing antibodies, the possibility exists for interference by
heterophile antibodies in the patient sample. Patients who have been regularly
exposed to animals or have received immunotherapy or diagnostic procedures
utilizing imniunoglobulins or immunoglobulin fragments may produce
antibodies, e.g. HAMA, that interfere with immunoassays. Additionally,
other heterophile antibodies such as human anti-goat antibodies may be
present in patient samples. Such interfering antibodies may cause erroneous
results. Carefully evaluate the results of patients suspected of having these
antibodies."

I I
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f Assay cut-off:

Refer to section 4 "Clinical cut-off'.

2. Comparison studies:

a. M ethod comparison:
Not applicable.

b. Matrix comparison:
The sponsor conducted a clinical matrix comparison study to compare
matched lithium heparin plasma samples and serum samples randomly
selected from among the entire pivotal trial cohort. Results of Passing-Bablok
regression analysis of singlicate results are provided below (the sponsor
excluded 26 samples with troponin levels below the LoQ from this analysis):

RnenmL) N Slope (95% CI) Intercept (95% Cl) Correlation
0.2t2 96 1 (0.98Sto 1.00) 0.00 (O0toO0 R =1.00
0.02 to 5 1 omat [C131: This row vdlibc frated in?

Clinical concordance analysis using 123 matched clinical samples from the
pivotal trial cohort was performed between the 2 sample types at the 0.03
nglmL cut-off and is provided below: The sponsor demonstrated 96%
agreement between the lithium heparin plasma samples and serum samples.

Serum < 0.03 ISerum ! 0.03 ITotal
Plasma <0.03 38 3 41
Plasma 0.03 2Z8 82
Total 40 83O 123

The sponsor created Receiver Operating Characteristic curves (ROC) for each
matrix using result from all 123 subjects with matched serum and heparin
plasma samples from the pivotal trial cohort. The areas under the ROC curve ______________

(AUC) are 0.845 and 0.847 for plasma and serum respectively. =omn c14]: 1 sufntvm put tis in dbe to

An additional study was performed 3 times, once at 3 different temperatures connt. lPvc151~k's t!.k oi Wc w

conditions (ranging from I8 to 280C) on 2 instruments using one reagent lot. kc WIs isl ha=o its the p~ bon

The study included 97 matched serum and lithium heparin plasma samples
(not spiked or diluted) which were run at each temperature condition. Results
of Passing-Bablok regression analyses of singlicate measurements are
provided below:

Temp Range Slope R Intercept n
(nglmL) (95% Cl) value (95% CI)

I80C 0.02 -77.96 1.03 (1.01 -1.06) 0.99 -0.01 (-0.01 - 0.00) 97
I230C 10.02-16 1.02(0.99 -1.04) 10.99 I0.00 (-0.01 - 0.00) 1971
280C 0.02-66.76 11.04 (1.01 -1.06) 0.99 0.00 (-0.01 - 0.00) 97

12
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3. Clinical studies:

a Clinical Sensitivity: Caumnt (el: SenSiti4 adW pktY

A clinical study was performed to evaluate the clinical performance of the c=saincbii Mot i.nth labdizn.

device at the different cut-offs. A multicenter prospective study enrolled 1929
patients from Emergency Departments presenting with chest pain or
equivalent ischemnic symptoms suggestive of Acute Coronary Syndromes.
Final diagnoses were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of
Myocardial Infarction. Serial samples were collected from patients within 9
hours of presentation to the ER. The sample collection times were at baseline,
I to 3 hours, 3 to 6 hours and 6 to 9 hours after presentation to the ER.
Investigators and adjudicators were blinded to the proposed device's results.
All results presented below were based on the adjudicated diagnoses. Testing
was performed using lithium heparin plasma samples. The results are
summarized below:

Clinical Performance at 0.03 n2/mL (this cut-off was determined in a
feasibility study by ROC analysis~

Based on sample collection timepoint: _______________

Interval Sensitivj Specifici
________% _ 95% CI %_____ 95% CI

Baseline 87.4 (221/253) 83.3-91.4 89.3 (1495/1675) -87.8-90.7

1-3 ht 96.0 (119/124) 92.5-99.4 89.4 (907/1014) 87.6-91.3
3-6 h 94.9 (149/157) 91.5-98.3 86.7 (816/941) 84.5-88.9
6-9 h 90.7 (39/43) 82.0-99.4 87.0 (214/246) 82.8-91.2

Interval Positive Predictive Value Negative Predictive Value
____ %V 95% CI %_____ 95% CI

Baseline~ 55.1 (221/401) 50.2-60.0 97.9 (1495/1527) 97.2 to 98.6
1-3 h 52.6 (119/226) 46.1-59.2 99.5 (907/912) 99.0-99.9
3-6 h 54.4 (149/274) 48.5-60.3 99.0 (8 16/824) 98.4-99.7
6-9 h 54.9 (39/71) 43.4-66.5 98.2 (214/218) 96.4-99.9

Based on hours since symptom onset: ______________

Interval Sensitiv TSecifici
____I______ 95% C %_____ 95% C1

<8 h j91.5 (151/165) 87.3-95.8 89.1 (885/993) 87.291.1
:8 h 194.3(150/159 9.-7.9 86.8 (966/1113) 84.8i

Interval Positive Predictive Value Negative Predictive Value
____% 1____ 95% CI %_____ 95% CI

<8 h 58.3 (151/259) 52.3-64.3 98.4 (885/899) 97.6-99.3
8 h 50.5 (150/297) 144.8-56.2 99.1 (966/975) 1_98.5-99.7

13

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Clinical Performance at 0.02 nd/mL (99d' rMrcentile upoer reference limit)

Based on sample collection timepoint: ______________

Interval Sensitiv Specificit
________% _ 95% CI %_____ 95% CI

Baseline 92.1 (233/253) 88.8-95.4 84.3 (141211675) 82.6-86.0
1-3 h -98.4 (122/124) 96.2-100 85.5 (867/1014) 83.3-87.7
3-6 It 98.1 (154/157) 95.9-100 81.0 (762/941) 78.5-83.5
6-9 ht 93.0 (40/43) 85.4-100 76.4 (188/246) 71.1-81.7

Interval Positive Predictive Value Negative Predictive Value
________% _ 95% CI %____ 95% CI

Baseline 47.0 (233/496) 42.6-51.4 98.6 (1412/1432) 98.0-99.2
1-3 hI- 45.4 (1221269) 39.4-51.3 99.8 (867/869) 99.5-100
3-6 b 46.2 (154/333) 40.9-51.6 99.6 (762/765) 99.2-100
6-9 h 40.8 (40/98) 31.1-50.5 98.4 (188/191) 96.7-100

Based on hussince symtorn onset:
Interval Sensitivj5- Specifc i

____ ____% _ 95% CI %______ 5C
<8h 96.4 (159/165) 193.5-99.2 83.2 (826/993) j80.9-85.5
?8 h 96.9 (154/159) 94.1-99.6 81.7 (909/1113)j 79.4-83.9

Interval Positive Predictive Value Negative Predictive Value
____% 0_____ % 5C ______ 95% CI

<8 h 48.8 (159/326) I43.3-54.2 99.3 (826/832) 98.7-99.9
? 81-h 43.0 (154/358) J37.9-48.1 99.5 (909/914) 99.5-99.9

Clinical Performance at 0.04 ng/mL (lowest measured concentration with a
%CV (within-lab) of<l10%)

Based on sample collection timepoint: _______________

Interval Sensitiv Specifc
__%_ 95% CI %____ 95% CI

Base line 77.1 (195/253) 71.9-82.3 93.9(1572/1675) 92.7-95.0
1-3 h -89.5 (111/124) 84.1-94.9 93.5 (948/1014) 92.0-95.0
3-6 h -87.3 (137/157) 82.0-92.5 93.0 (875/941) 91.4-94.6
6-9 hi 90.7 (39/43) 82.0-99.4 93.1 (229/246) 89.9-96.3

Interval Positive Predictive Value Negative Predictive Value
%__ 95% C1 % 1 ____ 95%.CI1

Baseline 65.4 (95298 60.0-70.8 96.4 (1572/1630) 95.5-97.3
1-3hI 62.7 (111/177 55.69.8 98.6 (948/961) 97.9-99.4
3-6 b 67.5 (137/203) 61.0-73.9 97.8 (875/895) 96.8-98.7
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6-9 h 169.6 (39/56) 57.6-81.7 198.3 (229/233) 96.6-100

Based on hours since symptom onset:
Interval % Sensiivj5,% C I Specifici 9%C

<8 h 85.5 (141/165) 80.1-90.8 93.6 (929/993) 92.0-95.1
8 h 88.1 (140/159) 83.0-93.1 92.7 (1032/1 113) 9124.

Interval Positive Predictive Value I Negative Predictive Value
_____ R.___ 95% CI % 95% CI

<8b 68.8 (141/25) 64-751 J97.5 (929/953) 96.5-98.5
8hI 63.3 (1021 70-.7 J 98.2 (1032/1051) 97.4-99.0

b. Clinical specificity.
See clinical specificity information above in 3a.

c. Other clinical supportive data (when a and b. are not applicable):

4. Clinical cut-off:
This assay has 2 claimed clinical cut-offs. One cutoff (0.03) was determined in a
feasibility study by ROC analysis. The second cut-off (0.02) is the 99" percentile
upper reference limit. The sponsor also provided clinical performance
information in the package insert at 0.04 ng/mL which is the lowest concentration
with a %CV (within-lab) of <10%.

5. Expected values/Reference range:
The sponsor conducted a multicenter prospective study to establish the 99
percentile upper reference limit in a population of apparently healthy adults with
no known diseases of the cardiovascular system or other serious acute or chronic
diseases or infections. Lithium heparin plasma samples were evaluated. 527
subjects were enrolled at seven geographically diverse locations. Both male and
female subjects were included reference range study to determine the 990h
percentile upper reference limit.

The 99" percentile upper reference limit was demonstrated to be 0.02 ng/mL
(95% CI: 0.0 1 to 0.05).

N. Instrument Name:
Access 2 Imnmunoassay System

0. Systems Descriptions:
1. Modes of Operation:

Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer,
webserver, or mobile device?

IS
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Yes X or No _

Does the applicant's device transmit data to a computer. webserver, or mobile
device using wireless transmission?
Yes Or_ oNo _X

2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes
for this line of product types:.
Yes X or No

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Sampling and Handling:
Instruction on sample handling is provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access AccuTni
assay, calibration is required every 56 days.

6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control
material be tested a minimum of once a day. The sponsor also states that quality
control testing should be performed in accordance with laboratory accreditation
requirements, applicable laws and good laboratory practices.

P. Other Supportive Instrument Performance Characteristics Data Not Covered In
The "Performance Characteristics" Section above:

Ambient temperature method comparison studies: The sponsor provided data from 4
studies (3 studies focused on low dose (LD) troponin concentrations around the cut-
offs (0.02 -0.4. nglmL) and I study evaluating the full reportable range (FR) of the
assay) to demonstrate the impact of ambient temperature differences on the test result. -commrent (PVCI7J: chek pevwrifcmon istuis
Seven hundred fifty one (75 1) lithium heparin plasma samples were tested in total at low dow orfull rng~e, cfrk eM ' onncoxle

different temperature conditions (ranging from 18 to 280C) on multiple instrments dismfwlwoeorul a.

using multiple reagent lots. Samples were divided into aliquots, and tested at
different temperatures. The sponsor analyzed the same samples run under different
temperature conditions using Passing-Bablok analysis of singlicate test results: The
results of 19 different comparisons provided by the sponsor from the 4 different
studies are summarized below:

Study Low temp temp n Slope (95% CI) Intercept (95% Cl)

I 80 2o 60C 157 1 .04 (1.00, 1.08) 0.01 (0.00, 0.01 1 0.7
180C 220C 159 11.00 (0.97, 1.02) 0.00 (0.00, 0.00 0.99
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220C 260C 57 1.05 (1.02, 1.08) 0.00 (0.00, 0.01) 0.98
200C 280C 61 0.97 (0.92, 1.03) 0.00 (0.00, 0.01) 0.96
200C 240C 61 0.98 (0.95, 1.01) 0.00 (0.00, 0.00) 0.99

___24
0C 280C 61 1.00 (0.95. 1.04) 0.00 (0.00, 0.01) 0.98

2 LD 180C 260C 76 0.93 (0.90, 0.97) 0.00 (0.00, 0.01) 0.97
180C 220C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99
220C 260C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99
200C 280C 78 0.95 (0.90,0.98) 0.01(0.00,0.01) 0.99
20TC 240C 78 0.99 (0.96, 1.01) 0.00 (0.00, 0.01) 0.99

___240C 280C 78 0.96 (0.93, 0.99) 0.00 (0.00, 0.00) 0.99
3 LD 180C 280C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99
4 LD 180C 280C 42 1.00 (0.96, 1.05) 0.00 (0.00, 0.00) 0.99

180C 230C 42 0.98 (0.94, 1.02) 0.00 (0.00, 0.01) 0.99
___23

0C 280C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.99
4 FR 180C 280C 102 0.98(0.97,0.99) 0.00i000 10

180C 230C 102 10 21. 00, 1.03) 000-0.I,.00) 1 .00
230C 280C 102 0.96 (0.95, 0.98) 10.01 (0.00, 0.01) 0.99J

Q. Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 2l CFR Part 809.10.

R. Conclusion:
The submitted information in this prernarket notification is complete and supports a
substantial equivalence decision.
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S. Other Supportive Device and Instrument Information:

Additional Linearity data: The sponsor also evaluated the linearity of the lower end
of the measuring range (using lithium heparin samples) by performing a study with
samples from 0.006 to 1.5 ng/mL (0.006, 0.15, 0.30, 0.60, 0.90, 1,17, 1.50 ng/mL) at
different temperatures. For 18 and 230C, the polynomial fit was not signifkant. For
the 280C, the polynomial fit was significant but the maximum deviation from
nonlinearity was 1%.

T. Administrative Information:
1. Applicant contact information:

a Name of applicant: Beckman Coulter Inc.
b. Mailing address: 1000 Lake Hazeltine Drive

Chaska, MN 55318
c. Phone #: (952)368-7858
d Fox #: (952)368-7610
e. E-mail address (optional): ksoetter@beckman.com
f Contact: Kerrie S. Ochter

2. Review documentation:

3. Substantial Equivalence Discussion:
Yes No

1. Same Indication Statement? X If YES = Go To 3

2. Do Differences Alter Tile Effect Or Raise If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise X If NO = Go To 8
Enough? If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? If NO = Stop NSE

8. Performance Data Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: CS

Note: See
httu://eroom.fda.gov/eRoomRep/iles/CDRH3/CDRH-PremarketNotification5 10k
Program/0 4 I4SIFLOWCHARr/2ODECISION%/2OTREE%/20.DOC for
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Flowchart to assist in decision-making process. Please complete the following
table and answer the corresponding questions. "Yes" responses to questions 2, 4,
6, and 9, and every "no" response requires an explanation.

a Explain how the new indication differs from the predicate device's indication:

b,. Explain why there is or is not a new effect or safety or effectiveness issue:

c. Describe the new technological characteristics:

d Explain how new characteristics could or could not affect safety or
effectiveness:

e. Explain how descriptive characteristics are not precise enough:
Because the clinical use of this in vitro diagnostic device is based upon its
performance characteristics, descriptive characteristics alone are not sufficient
to support a claim of substantial equivalence to legally marketed in vitro
diagnostic devices.

f. Explain new types of safety or effectiveness question(s) raised or why the
question(s) are not new:

g. Explain why existing scientifc methods can not be used:

h Explain what performance data is needed:
See section M of the SE review template.

i. Explain how the performance data demonstrates that the device is or is not
substantially equivalent: The submitted information in this premarket
notification is complete and supports a substantial equivalence decision. See
the decision summary template section M - performance characteristics above
for more information.

U. Reviewer Name and Signature:

Paula Caposino, Ph.D.
CDRHIOIVD/DCTD
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Caposina, Paula

.ram: Chester, Ruth A
a;nt: Thursday, June 13, 2013 8:59 AM
To: Pilcher, Ian; Caposino, Paula; Lias, Courtney H
Subject: RE: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

I agree with Ian that each event could have multiple erroneous results, therefore I think 20- 25 would be a much better
number than 100. Also I am wondering about the timeline for reporting these events to FDA if they use their standard
risk evaluation and management processes - would it be the same as for MDR (which is pretty long)?

Ruth

From: Pllcher, Ian
Sent: Thursday, June 13, 2013 8:44 AM
To: Caposino, Paula; Uas, Courtney H; Chester, Ruth A
Subject: RE: BEC~s Response to June 10, 2013 Additional Information - Thermal Insensitivity

They have not proposed any additional monitoring beyond their typical complaint system and their rapid response team.

From: Caposino, Paula
Sent: Thursday, June 13, 2013 8:38 AM
To: Lias, Courtney H; Pitcher, Ian; Chester, Ruth A
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

I worry about agreeing with the upper limit of 100 as well. I think it is good that FDA will be informed at the 5
threshold.
Would we consider having them lower the threshold to 2oish but change the corrective action to:
All of the above plus...
Stop ship product (with FDA agreement)
Cease use notification to customers (with FDA agreement)
Tlhat way we can discuss at that time if that is a reasonable corrective action.

H-ave they proposed monitoring? I don't believe that they have unless we consider this rapid response team as
monitoring.

Thanks.
Paula

From: Lias, Courtney H
Sent: Thursday, June 13, 2013 8:21 AM
To: Pilcher, Ian; Caposino, Paula; Chester, Ruth A
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Thanks Ian.

We typically do not ask for postmarket agreements for premarket decisions, but this case is special. This 510(k)k is the
result of 2 major recalls, and they are instituting a fix that is validated with conflicting data. If they want us to feel like we
can make a decision that this device will; be as safe and effective as predicate devices, we need to be assured that some
mitigation is in place to address this potential test performance issue. In this case, that mitigation is increased monitoring
and a plan for addressing this anticipated problem should it arise. In our response this morning, please let BC know this.

1 io
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I agree that 100 is too high. They should begin an invest igation if they even see 1 event. I was assuming their threshold
for more action was 5 events based on what you said they proposed at first. However, I think something between 5 and
'00 is reasonable as well. I wouljd think if they see 20 events (with an 'event' being one reported, or one set of reported,
nicidents confirmed by BC as having been caused by thermally insensitive samples). What does the rest of this group

think?

From: Pilcher, Ian
Sent: Thursday, June 13, 2013 8:11 AM
To: Caposino, Paula; Chesler, Ruth A; Lias, Courtney H
Subject: FW: BIECn s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Beckman's response to our question about how they will proceed if they determine that labs are encountering thermally
insensitive samples is below. They have added a third step in which they would stop shipping the product and notify
users to stop using it with FDA's agreement. Their threshold for the third option is 100 discrete events per year. This
seems like a high number and I would expect them to take this type of action at a much lower threshold, especially since
each of these discrete events could contain numerous erroneous results. In the body of the e-mail itself they also state
that they are unaware of of any other case where we have required a firm to agree in advance to withdraw a product from
the market without going through their normal processes. They also believe that this is not authorized by statute or
resolution and that it does not add anything to public health and they ask us to reconsider if such a step is appropriate.
They do not include any information on how they will proceed or the steps they will take to remove their current device
from the market if their current submission does not show their device to be SE. I don't think we have asked them for this
recently, is this something we should be doing considering the timelines and issues with this device?

Please let me know your thoughts on this and how we should respond to this e-mail.

thanks,

an

From: Cundy, Scott T [rnailto:STCundv(&beckman.coml
Sent: Thursday, June 13, 2013 12:08 AM
To: Plicher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,

Attached is SEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
we have put in the language you requested indicating the circumstances in which withdrawal of the product
from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrenc 'es is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a
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precedent for any future submission or our agreeing that establishing past-market conditions of this sort is
consistent with the law.

incerely,
acott Cundy

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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ram: Cundy, Scott T cSlCundy@beckman.com>
.;nt: Thursday, June 13, 2013 12:08 AM
To: Plicher, Ian; Caposino. Paula
Cc: Oetter, Kerrie S
Subject: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity
Attachments: Response to e-mail questions June 10 A2 Al Request (6-12-13) Final.pdif

Hello Ian,

Attached is BEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
we have put in the language you requested indicating the circumstances in which withdrawal of the product
from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrences is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a
precedent for any future submission or our agreeing that establishing post-market conditions of this sort is
consistent with the law.

Sincerely,
Scott Cundy

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

1q(

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Responses to FDA's June 10, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Thermal

FDA: After discussing the response with the review team, we have the following request. In your response to question
1(o), you explain that 'if a sample that was thermally insensitive led to an anomalous result, the Access 2 system software
would have recorded the data necessary to understand that result. We believe that the anomalousness of such a result,
backed by the ability to record and recover relevant data, would quickly come to our attention by virtue of our complaint
investigation process". To fully resolve this deficiency, the Agency needs to understand exactly what you will do if you
identify that the corrective algorithm has failed. Please clearly explain the corrective action that you will implement if on
anomalous test result is identified. Please specify the threshold in anomalous test results that will trigger the corrective
action. Please be very specific in your description of the corrective action. Be advised that we do not believe that opening
an investigation based on the anomalous result is sufficient. Please provide this detailed corrective action plan to me no
later than Wednesday June 12, 2013 at 2:00 P.M. EST.

BEC Response to QuestionI

SEC has established an AccuTnl+3 Early Response Team (ERT), to closely monitor the performance of
Accurnl+3 assay for the Access2 instrument for the first 12 months after commercialization. This is a multi-
functional team of troponin subject matter experts, including representatives from development, manufacturing,
quality, customer and technical support, complaint handling, product management. regulatory, and program
management. It is the responsibility of this team to review customer complaints, and rapidly address any issue
related to the AccuTnl+3 assay commercialization for the Access2 instrument, including product performance.

The AccuTnl+3 ERT facilitates real-time cross-functional surveillance of all customer feedback related to the
AccuTnl+3 assay. ERT surveillance accelerates investigation into potential product performance issues during
the early phase of AccuTnl+3's product release, allowing us to evaluate potential issues before reaching our
traditional product escalation thresholds. Therefore, a single report of a potential product performance failure.
regardless of the severity and magnitude of the failure, will be rapidly addressed by the ERT. The ERT will
investigate all reports of potential "thermal insensitivity- as well as any other unexpected product performance
failures.

If thermally insensitive samples are identified and confirmed on the Access2 instrument, SEC will use a risk
management approach to determine the appropriate corrective action. For AccuTnl+3 assay, the probability of
thermally insensitive samples causing falsely increased or decreased results, resulting in a potentially hazardous
situation, has been determined to be Remote according to BEC's risk management process. Since we do not
have any historical occurrence rates for this new failure mode. we will use discrete events for determination of
the trigger threshold versus an occurrence rate. SEC believes that selecting a specific number of discrete events
to trigger action is more conservative than selecting an occurrence rate given the lack of historical information
and the large number of tests sold per year I(> 28 million). SEC defines the occurrence of 1-4 annual discrete
events for the potentially hazardous situation as a Remote occurrence.

Beckman Coulter, Inc. Access Accurnl.3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska. MN 55318 June 10. 2013

Page l ot 3 CONFIDENTIAL
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If US annual discrete events on the Access2 instrument = I1104 (Low incidence rate)

I . Investigate root cause (e.g., sample handling, contamination, drug interference. heterophile. etc.)
2. Update risk assessment based on event if appropriate
3. Determine CAPA eligibility and potential corrective action(s) (see Table 1-1 below)
4. Continue post-launch surveillance

If US annual discrete events on the Access2 instrument ! 5 (High incidence rate)

I . Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

If US annual discrete events on the Access2 instrument l00 (Very high incidence rate)

1. Stop ship product
2. Cease use notification to customers (with FDA agreement)

For this approach. a discrete event is defined as a customer complaint resulting in confirmed thermally
insensitive sample(s) yielding falsely increased or decreased clinically relevant result(s) where the increase or
decrease is proven to be caused by inappropriate adjustment by the thermal algorithm (residual thermal bias).
Specifically, one discrete event would represent one malfunction, which may have resulted in more than one
erroneous patient result. Although the malfunction may result in more than one customer complaint, if it is tied
to one malfunction event, then it is counted as one discrete event.

The actual corrective action(s) depend on the frequency, magnitude, severity, and root cause. Several potential
outcomes are possible. and would be driven by the risk assessment and CAPA. Examples of potential corrective
actions are identified in Table 1-1 below:

Table 1-1: Potential Corrective Actions in Event of Failure on the Access2 Instrument

Frequency Potential Corrective Action
Low incidence Customer communication and/or Labeling Change
(1-4 US annual discrete 0 Technical Bulletin
events) * Important Product Notification

*Labeling change (updates to IFU)
*Design Change

High incidence All of the above plus...
(5 !S n!S 99 US annual Product CAPA
discrete events) Product Corrective Action escalation

__________________ ommunication to FDA
Very High incidence All of the above plus...
( 100 US annual discrete Stop ship product
events) Cease use notification to customers (with FDA

_____________________agreement)

Beckman Coulter. Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chiaska, MN 55318 June 12, 2013
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The AccuTnl+3 ERT process will rapidly identify and address any product performance issues experienced by
Customers, including thermally insensitive samples should they occur. This process is directed by and staffed
with subject matter experts who have been intimately involved in the development of the thermal algorithm and
the AccuTnl+3 reagents, and customer support of the current troponin assay. BEG is committed to this plan to
ensure that appropriate action is taken in the event of any AccuTnl+3 performance failure on the Access2
instrument.

Beckman Coulter, Inc. Access Accurnl.3
1000D Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MIN 55318 June 12. 2013
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Caposino. Paula

:rom: Oetter, Kerrie S <cksoetter@beckman.com >
zient: Wednesday, June 12, 2013 7:23 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Paula,

We will send you the documents you requested tomorrow.

Thanks,

Kerrie

From: Caposino, Paula [mailto:Paula.Caoosino~cfda.hhs.ciovl
Sent: Wednesday, June 12, 2013 5:46 PM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: AccuTnl+3 Access 2 IFUI word version (2).docx
Importance: High

Dear Kerrie,
Please see my suggested edits to your IFUI. Let me know if you have any questions or if you would like to discuss these
suggested edits.
Thanks,
Paula

I will need the 510(k) Summary, Indications for use form, the responses to the questions that I sent you and the IFU
tomorrow. I am very sorry that I cannot give you more time.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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AcadThI1.3
I A98143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS

WNTH TEST NAME: TnIA2
Intended Use
The Access AccuTn1-3 assay is a paramagnetic particle, chemilunninescent immunoassay for the quantitative
deternination of cardiac troponin I (cTnl) levels in human serum and plasma using the Access 2 linmunoaissaiy
System to aid in the diagnosis of myocardial infarction.

Summary and Explanation
The troponins (1, C, and T) are members of a complex of proteins that modulate the calcium-mnediated interaction
between actin and myosin within muscle cells.' The nomendlature of these distinct proteins of the troponin complex
is derived from their respective function in muscle contraction. Troponin T anchors the troponin complex to
tropomnyosin of the thin filament whereas tropoinin I inhibits actomyosin ATPase, and troponin C is a
calcium-binding subunit. Three isotypes of troponin I (TM) have been identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal muscle, and one with cardiac muscle. The slow and fast-twitch
isoforms have a similar molecular weight of approximately 20,0 dalton (Da) each. The cardiac-specific TnI (cTnl)
isoforn, has a molecular weight of approximately 24,0I) Da and contains a post-translational tail of 31 amino acids
on the N-terminus of the molecule.'This sequence and the 42% and 45% dissimilarity with the sequences of the
other two isoforms have made possible the generation of highly specific monoclonal antibodies without
cross-reactivity with other non-cardiac Tn!l forms.u As a result of its high tissue specificity cTnl is a cardlo-specific,
highly sensitive marker for myocardial damage. The Access AccuTnl+3 assay uses mnonoclonal antibodies
specifically directed against human cardiac troponin 1.

In myocardial infarction (MI), cliii levels rise in the hours after the onset of cardiac symptoms, reaching a peak at 12-
16 hours and can remain elevated for 4-9 days post MIA' Numerous pathologies cani potentially cause troponin
elevations without overt ischernic heart diseaseA'These pathologies include, but arm not limited to, congestive heart
failure acute and chronic trauma, electrical cardioversion, hypertension. hypotenslon, arrhythmias. pulmonary
emrbolism, severe asthma, sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, extrenie exercise, drug
toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and rhabdomyolysis with
cardiac injury.' Importantly, these other etiologies rarely demonstrate the classic rising and falling pattern
experienced with a Mi which highlights the importance of serial monitoring when the dinical scenario is
confusing.0It2

Definition ot Myocordlol Infarction
In 2012. a Task Force of the Joint Europeani Society of Cardiology (ESC), American College
of Cardiology Foundation (ACCE), American Heart Association (AHA), and World Heart Federation (WHE)
published an updated redefinition of Mi in which biomarkers play a central role." professional groups recognize
cardiac troponin (cmn) as the preferred biomnarker for MI diagnosis.

The 2012 Third Universal Definition of Myocardial Infarcton document states that the following is one criterion
for the diagnosis of MI:

*"Detection of a rise and/or fall of cardiac biomnarkers values (preferably cardiac troponin (cTn)j with at least one
value above the 990 percentile of the upper reference limit (URL) and with at least one of the following:

- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch block (LBI3B);
- Development of pathological Q waves in the ECG;
- Imaging evidence of new loss of viable myocardiumn or new regional wall motion abnormality;

- Identification of an intracoronary thrombus by angiography or autopsy.",
02013 BM.nca l. 1n. 51035A Acci AccTnI-3 w ec Acm 2 Inw'aa Systns
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Additionally, the Third Universal Definition of Myocardial Infarction document recomnmends an optimal
imprecision level (coefficient of variation, or CV) for troponin assays 5 10%' at the 9"~ percentile URL of a healthy
population, and recognizes that assays with imprecision > 10% CV make determination of a Significant ch~ane
mone difficult but do not cause false positive results, but assays with CV > 20% should not be used."

Because cTn may not appear in blood within the firt hours alter myocardial injury," cTn should be measured
upon admission, and then serially at regular intervals to demonstrate a rise and/or fall in cTn values. When an
increased cTn value is encountered in the absence of myocardial isthernia, a careful search for other possible
etiologies of cardiac damage should be undertaken.'4

Pdnlacples of the Procedure
The Access AccuTnl-3 assay is a two-site imnmunoeyniatic ('sandwich') assay. Monoclonal anti-cTnl antibody
conjugated to alkaline phosphatase is added to a reaction vessel along with a surfactant-containing buffer and
sample. After a short incubation, paramagnetic particles coated with monoclonal anti-cTnl antibody are added.
The human cTnl binds to the anti-Cal antibody on the solid phase, while the anti-cTnl antibody - alkaline
phosphatase conjugate reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction
vessel, materials bound to the sold phase are held in a magnetic field while unbound materials are washed away.
Then, the chemiluminescent substrate Lumni-Phos 5X0is added to the vessel and light generated by the reaction is
measured with a luminometer. The light production is directly proportional to the concentration of cTnl in the
sample. The amount of analyte in the sample is determined from a stored, multi-point calibration curve.

Product Information
Access AccuTnl+3 Reagent Pack (for use on Access 2 Immunoassay Systems)
Cat. No. A98143: 100 determinations, 2 packs, 50 tests/pack

" Provided ready to use.
* Store upright and refrigerate at 2 to 100C.
* Refrigerate at 2 to ItrC for a minimnum of two hours before use on the instrument.
* Stable until the expiration date stated on the label when stored at 2 to 100C.
* Stable at 2 to 10'C for 56 days after initial use.
" Signs of possible deterioration are a broken elastomeric layer on the pack or control values out of range.
" If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Ria: Paramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cTnl) suspended in TRIS buffered saline, with
surf actant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% ProClin* 300.

Rlb: 0.1 N NaOH.

Rivo THIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% Pro~lin 300.

Rid: Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% Pro~ln 300.

Am AccTnW-3 to m ACCS 2 Inwna Systenu 816315A 003Bdncjlo r
rast2
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Warnings and Precautions
* For in vitro diagnostic utse,

" Patient samples and blood-derived prodlucts may be routinely processed with minimum risk using the
procedure described. However, handle these products as potentially infectious according to universal
precautions and good clinical laboratory practices, regardless of their origin, treatmenrt, or prior certification.
Use an appropriate disinfectant for decontamination. Store and dispose of these materials and their containers
in accordance with local regulations and guidelines.

" Sodium azide may react with lead and copper plumbing to form highly explosive metal azides. On disposal of
liquids, flush with a large volume of water to prevent azide build-up."

* )(i. Irritant: 0.25% Pro~lin 300.

KR 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soiap
and water. Wear suitable gloves.

" The Material Safety Data Sheet (MSDS) is available upon request.

Specimen Clecon an rparto that patient sampules carnot be dhilue berause this
1. Fosr usg on ,&rum anid lithium heparin plasma dF et.4 e samples. Matched serumn and lithium heparin could Ina to low than expcted trovanin test

plasma samples were tested using the Access AccuTnlt3 assay. Regression and correlation analysis are shown rewsijt. Osrl i~

below:

Range of Correlation,
a Observatons lnsiosL) Intercept (95% CD) Slope (95% CO) Coefficient (r)

97 0.02-72 0.00 (.0.01 -0.00) 1.13 (1.00 - .0) 0.99

43 0.02- 0.5 0.00 (0.0- 0.00) 0.98 (0.93- 1.02) 0.99

Heparin plasma and serum samplesi should not be used interchangeably.'

2. The role of preanialytical factors in laboratory testing has been described in a variety of published literature.nt,1
To minimize the effect of preantalytical factors, observe the following recommendlations for handling,
processing, and storing blood samples:
* Collect all blood samplesi observing routine precautions for venipuncture."7

*Allow serum samples to dot completely before centrifugation. ime to clot my be prolonged in serum
samples due to the patient's clinical condition or in patients receiving anticoagulant therapy."

*Keep tubes stoppered at all times."1
*Store samnples tightly stoppered at room temperature (15 to 3WC) for no longer than two hor.
*Samples, should be centrifuged and refrigerated within two hours of blood draw.
*Serum or plasma should be physically separated froim contact with cells as soon as possible with a maximum

time limit of two hours from the time of collection.
*Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely elevated results.
*For plasma, avoid transferring material from the white blood cell/platelet layer located just above the red

blood cells. If a fixed angle rotor is used for centrifugation, care should be taken to avoid resuspending
platelets.

*Turbid serum or plasma samples containing particulate matter should be transferred from the original tube
and recentrifuged prior to assay. A specimen (original tube) that contains a separating device (gel barrier) is
never to be recentrifuged.

-If the assay will not be completed within 24 hours, or for shipment of samples, freeze at -20oC or colder."

C "013 Beck.n Coulle. bxc B16315A Acerss Amosni-3 fir uemr A 2OS ftuoia Sysnra
Pqr3
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* Follow blood collection tube manufacturer's recommendations for centrifugation.
* Samples may be stored for six months at -20'C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and serum separation
products. Variations in these products may exist between manufacturers and, at times, from lot-to-lot.

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in a water bath.

Materials Provided
RI Access AccuTnl.3 Reagent Packs

Materials Required But Not Provided
1. Access Acrulnl.3 Calibrators (for use on Access 2 Immunoassay Systems)

Provided at ;rero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (isg/L).
Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792

Procedural Comment.
1. Refer to the appropriate system manuals and/or Help system for a specific description of installation, start-up,

principles of operation, system performance characteristics, operating instructions, calibration procedures
- operational limitations and precautions, hazards, maintenancz4 and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times before loading on the
instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) 4L of sample for each determination in addition to the sample container and system dead
volumes. Refer to the appropriate system manuals and/or Help system for the minimum sample volume
required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting units to the
Internuational System of Units (SI units) sg1 , or alternate units such as pglmL or ng/L, refer to the appropriate
system manuals and/or Help system. To manually convert concentrations to the international System (pugfL),
multiply ng/mL by multiplication factor 1. For manual conversion to pg/mL or ngIL. multiply ng/mL. by a factor
of 1000.

Procedure
Refer to the appropriate system manuals and/or Help system for information on managing samples, configuring
tests, requesting tests, and reviewing test results.

Calibration Details
Ro he Access AccTnl.3 Wali aor SO and SI in ouarunlirate. and the Calibrator 52-S5 in duplicate.

An active calibration curve is required for all tests. For the Acces AccuTnl+3 assay, calibration is required every 56
days. Refer to the appropriate system manuals and/or Help system for information on calibration theory,
configuring calibrators, calibrator test request entry, and reviewing calibration data.

Quality Control
Quality control materials simulate the characteristics of patient samples and are essential for monitoring the
system performance of immunochemnical assays. Because samples can be processed at any time in a "random Carmr [PVO]: We awonmend that e

Indude. recamvnendaon t"a te oan shoetd ow.
acces" format rather than a "batch" format, quality control materials should be included in each 24-hour time cuerduah anile sanples near the cun-of.

period.- Include commercially available quality control materials that cover at least two levels of analyte. More Yov Stioud consider gMlna an 0 (rmLe ~, MORE)

frequent use of controls or the use of additional controls is left to the discretion of the user based on good oradoa"rett ~ie n hw .0 samle t

Aarn~~~roulnl.31wre inca'o for 2lnmmosa onnr 55655 02013a toh'.~ n oa.
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laboratory practices or laboratory accreditation requirements and applicable laws. Follow manufacturer's
instructions for reconstitution and storage. Each laboratory should establish mean values and acceptable ranges to
assure proper performance. Quality control results that do not fall within acceptable ranges may indicate invalid
test results. Examine all test results generated since obtaining the last acceptable quality control test point for ths
analyte. Refer to the appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results
Patient test results are determined automatically by the system software. The amount of analyte in the samrple is
determined from the measured light production by means of the stored calibration data, and the application of
mathematical adjustments. Patient test results can be reviewed using the appropriate screen. Refer to the
appropriate system manuals and/or Help system for complete instructions on reviewing sample results.

Lrilaflons of the Procedure - tat pemaM[Pa anP.nabeduted bieuwis

I1. This product is for use on Access 2 Immuneoasay Systems only. It is not compatible with UniCeI DAl systems. codtd retell In lereei than aeted tn,,sain test

2. Al r opm-> rerfl-rnmstze ambient laboratory temperature should be maintained betweenreutrsehlvma.
18CC and 28'C (64.4SF and 82.40F) while conducting patient samorple testing. This assasy employs an algorithm to

10% residual systematic bias may be observed when comparing patient results obtained at 18CC and 280C
(64.4*F and 82.4-').

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the S5 calibrator, 0.02 _______________

to -100nglmL (gtL). Teenalytkel-range-efthee'ye..ed4~.nefr W III the 55 IcaW r. - command (PVC4J: Ptemrse mnthtde,
P .t 100';t (; g"). Ti RAI jb0 ' At- h G Ut~ 11 ; l-r Is 0& L 1 E11 1, it Wzzu mestdalion.Thvreob.ngt-

PF ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~ta -Mie do not know hettcRWIU OTFP3 tise cfinUX) eVKIFeti kPe te htcurif nnImpacvnette mayoso u
d F;P 1 'i M 1Is b e) %1, J P e 40 91 I ." ;! A 2t,-be of reassure tros~oahn values Win.th cs h in-

902 -W I ,,I. X6.

4. For assays employing antibodies, the possibility exists for interferenrce by heterophile antibocdies; in the patient
samnple. Patients who have been regularly exposed to animals or have received immunotherapy or diagnostic
procedures utilizing imnmunhoglobulins or immnunoglobulin fragments may produce antibodies, e.g. HlAMA, that
interfere with imsnasy.Additionally, other heterophile anstibodies, such as human anti-goat anitibodies
may be present in patient samples."" Such interfering antibodies may cause eirroneous results. Carefully
evaluate the results of patients suspected of having these antibodies.

5. Other potential interferences in the patient sample could be preseint and may cause erroneous results in
iromunoiassays. Some examples that have been documented in literature include rheumatoid factor,
endlogenous alkaline phosphatase, fibrin, and proteins capable of binding to alkaline phosphatase.-
Fibrinolytic agents activate proteases that may influence protein measurements, including tropontint Carefully
evaluate the results of patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this assay. Troponin I not
from this source (e.g. recombinant antigens) may behave differently.

C2013 Bccl~tnr Cattier Inn, 015A Act, AccuTnl'S fmt uen Acns2 tnemnySysenra
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7. The role of preanalytical factors in laboratory testing has been described in a variety of published literature.l7lti
Following blood collection tube manufacturers specimn collection and handling recommendations are
essential to reduce preanalytical errors.

8. The Access AccuTnit3 assay is not intended to be used in isolation. Results should be interpreted in conjunction
with other diagnostic tests and clinical information. Whent serial samples arm obtained and troponin is considered
in the clinical context of each patient, acute events such as Ml may be distinguished from other conditions causing
mnyocardial injury.'2

9. The Access AccuTnl-3 assay does not demonstrate any "hook" effect up to 25001 ngmL (pgjL).

Expected Values
Apparently Healthy Adults
Heckman Coulter conducted a multicenter prospective study to establish the 99- percentile upper reference limit
(URL) in a population of apparently healthy adults with no known diseases of the cardiovascular system or other
serious acute or chronic diseases or infections. Lithium heparin plasma samples were evaluated. Five hundred
twenty-seven (527) subjects were enrolled at sevent geographically diverse locations. Both male and female subjects
were included with approximately half above the age of 40 years and the other half between 18 and 40 years.

Subjects were excluded from the study if they met any of the following criteria:

"Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, coronary artery
disease, history of Ml, history of percutaneous transcoronary angiography/angioplasty (PTCA) or coronary
artery bypass graft (CABC), peripheral artery disease including cerebrovascular disease/stroke or deep vein
thrombosis, hemostatic disorders, and/or congestive heart failure

" Currently taking a medication for cardiovascular disease, including ACE inhibitors, angiotensin HI receptor
blockers, beta-blockers, calcium channel blocker, diuretics, blood thinners, and/or platelet inhibitors.

* Diabetes
" Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic obstructive pulmonary

disease (COrD), HIV, HHV, HCV, lupus erythernatosus, rheumatoid arthritis, and/or scleroderma.
* Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep, throat, influenza,

pneumonia, mononucleosis, oral/genital herpes outbreak, and/or urinary tract infection.
* Pregnancy.

Results from this study demonstrated the 996 percentile upper reference limit (URL) to be 0.02 ng/mL (95% Ci: 0.01
- 0.0).

99th Percentile Upper Reference Limit of.a Healthy Population

a 
AV. Range lyn) 

99 Ci)fl

527 139 ao2nsjinL(.O1-o.M)

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of 1929 patients
preseniting to the Emergency Department with chest pain was conducted in order to evaluate diagnostic cutoff
values and establish clinical utility. See the following Clinical Performance Evaluation section for further
information.

Clinical Performance Evaluation

Accs Arcuni.3 for tin Mrs2lrasrw Syra 0213Sek0soute, n
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Diagnosis of Myocardial Infarction
As described in the Summary and Explanation section of this document, the Universal Definition of Myocardial
Infarction document has recommended the use of mote sensitive cTn assays and lower cutoffs. To establish clinical
performance of Access AccuTnl.3 to aid in the diagnosis of Ml, a clinical study was conducted to evaluate
sensitivity (% Ml correctly identified) and specificity (% non-MI correctly identified) at cutoffs near and at the 99-
percentile URL.

The multicenter prospective study enrolled 1929 subjects from Esmergentcy Department (ED) patients presenting
with chest pain or equivalent ischernic symptoms suggestive of Acute Coronary Syndromes (ACS). A total of 14
geographically diverse, primary care hospital-associated emergency departments participated, reflecting regional.
urban, suburban, and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert physicians using criteria
consistent with the 2007 Universal Definition of Myocardial Infarction."t investigators and adjudicators were
blinded to the Access AccuTn+3 assay results. All results presented below were based on the adjudicated commndl CPVC3I: Can revj Also Include that the
diagnoses. The MI incidence was 13% (253t]929). adjudicatn .ere bnud to Mie set diagrams?

To asses performance of the Access AccuTnl.3 assay, study samples were tested at four independent testing
facilities on an Access 2 Immunoassay System. Testing was performed using lithium heparin plasma samples.

'11, is siTIsd Urdwnald Detilon d Myoowdu Iiacnwaspbliird a cnpkimsd dxl MIA pe h-etsd.
12

Clinical Sensifivty and Spectty (Crnes (flC6j: Foe r ~terlshtht sec&,-1

The American College of Emergency Physiciants (ACEP) recommends serial troponin measurements for patients Ily, paint's predictie value and neative parectve
I nit pleas add how, yo aled a ovr estImate

presenting early after symptom onset (c 8 hours).0 However, patient estimates of symptom timing may not be (Ii. 51 .4 422153)).
totally reliable, prompting serial sampling recommendations after admission to the emergency department. Based Comnt [PVC7]h ries ... m e a
on these guidelines and literature recommendations, study results are presented for the following time intervals: yrt estates (and the Associated 95% 0) are

* <8 hur an ?.8 our atersymto onetcornvsent wth 0i. dats prov~ded in.response to
* <8hour and 8 hurs ftersympom oset ueston 3d in the Qecannbe, 14" vesane (Ide,

* Baseline, 2!1 -3 hours,;- 3-6 hours, and 6-9 hours after admission 95% ai cacul uenn the Exact MAOh-

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were generated for serial time Ins the 9S% 0 As 902-97, thM package Insert
intervals after symptom onset and admission. Study results showed the AccuTnl+3 assay to have significant lIsais as90 to99. Pleasecrct any dlscrepan-

diagnostic efficacy at all time intervals (AUCs 0.94-0.97. p c 0.0001). dein the packsaeinsert.
Digotc tvt %MI correctly diagnosed) and specificity (% Non-MI correctly diagnosed) were also Co5nu55fi5 [PVCSI. Pleas incude the 1-

Dianosic enitiity(%cal pnoance of your device AtO0.0 ngijml
determined as shown in the tables below. Cutoffs of 0.02 nglmL and 0.03 ng/mL yielded 97% and 94% sensitivity And Innikat that 0LOW r9innE Is tMe lowerst
respectively for cThl measurements Z 8 hours after symptom onset. Specificity ranged from 82% to 87%. meannred conntration Wit a 9CV (With

In-la . OrPehn smlr leads
A cutoff of 0.03 nglmL. may be used asan aid in the diagnosis of IVI as this cutoff yields 94% (91-98) sensitivity, and mnake sure to Address canment 6 and 7lebove.
87% (85-89) spcfct.Plas Inlde AsnsItivit tpadfidl. poitive

specificity. pre'diciv vale nd qsat predictiv value

Diagnostic Sensitivity And Specificity for Serial Time Itrval. After Symptom Onset

Tnl cutoff for Sensitivity Specificity
Diagnsosis of Homr, After (Iri patient. orrectly diagnooed) (Non-Mi patients correctly diagnosed)

MI a ) Symptom Ont
(ngldi) % - 95% Ci % 95% Ci

8 home 96 9499 83 81-86
0.02

z 8h..n 97 94-00 8n 79-84

'Shoors 92 97-96 89 87-91
0.03

a~howa 94 91-98 87 85-89

ClOccksna caller, Inc. 816115A AcorsaArnTnl.3 ho tnan osA 2n u1 ot Sysinm,
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Diagnostic Sensitivity and Specificity lot Serial Tim Intervals
After Admission to the Emergency Department

Tat cutoff for Sensaitivity Specificity
DiagnSosis of Hours After (Mi patients correctly diagnosd) (Non-MI 1patients correcly diagnosed)

Admission ______ ____________
Mi R) to ED

(nglmL) 95% Cl % 95% CI

aehi W2 88-95 84 83-86

atoW 93 94-100 86 83-88

a3to6 98 95 -l 81 a 78-83

t 6to 9 93 81-9 76 71-82

Baseline 87 83-91 89 88-91

alto3 9% 91-99 89 87-91
0,03

3to6 95 90-99 87 84-99

a6t*9 91 78-97 87 82-91

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in cardiac biomnarker
values; as described in the Universal Definition of Myocardial Infarction.""-1 When serial samples are obtained and
the marker is considered in the dlinical context of each patient acute events such as MI may be distinguished from
other conditions causing myocardial injury. The AccutTnl.3 assay is not intenided to be used in isolation; results
should be interpreted in conjunction with other diagnostic tests and clinical information.

Positie Priedictive Value (PPV) and Negative predictive Value (NPV) - Comnnsut (PYCOI: Press e omet .

Positive Predictive Values (PPV, probability of NU diagnosis in patients with elevated cTnl) and Negative Predictive and Sstoove.

Values (NPV, probability of non-MI diagnosis in patients with non-elevated cTnl) were calculated for the multicenter

prospective study, per CLSI Guideline l/LA2l-A2.- Predictive value analysis, unlike ROC analysis, is directly
proportional to the prevalentce of disease in the intended use population. The overall MI prevalence of 13% in this
study is consistent with literature and public health findings, and Indicates that the study population is
representative of the intended use population. Non-repreetative study populations with high MI prevalence
(35-50%) may overestimate apparent diagnostic accuracy, particularly PPVs (up to 80-90%)." Since predictive value
analysis is prevalence dependcent, results will vary by region and facility.

Study results are shown in the following tables NPVs indicate nearly all patients with cmlI values < 0.)3 ng/rnL were
diagnosed with conditions other than mnyocardial infarction (non-MI). PPVs indicate that approximately 51-58% of
patients with cTnl values 2!0.03 nghnL were diagnosed with Mi.

C 2053 Bednc(e e. Inc 11i03A Act.. Amcol-3 fmr weMr AM 2 tzrmrmo mSyutnn

Na's
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PPV and NPV for Serial Time Intervals After Symptom Onset

Positive Predictive Value (Patient, Negative Predictive Value (Patients
Acutff Hour. After An= cutoff diagnosed! as Ml) kuglis cutoff diagnosednasNon-Mi)

(ng/mL) Syp% Onse Ci % 95% Cl

ctahours 49 43-54 W9 9- 10
022

a ahour 43 38-48 We t9-l

CBhxaus 58 52-64 98 98-99
0.03

z~hors 51 45-56 99 99 -lWO

PWV and NPV for Serial Time intervals
After Admission to the Emergency Department

Acc~rd Hous Ater Positive Predictive Value (Patients Negative Predictive Value (Patients
Acutff Hoursio Alter a cutoff diagnosed as Ml) hSM cutoff diagnosed as Non-Mi)

(nlmL) to ED %95% Ci 95% Ci

Baseine 47 43-51 99 98-99

klto3 45 39-si 10W IW0-10
0.02

Z3to6 46 41-52 lis 99 -lWD

k6b,9 41 31-51 98 97-100

Baseline 55 50-60 98 97-99

alIto 3 53 46-59 too 99-0
003

23Wo6 54 49-60 99 98-100

?6to9 55 43-67 98 96-100

Note: 51imepnekive value analysis 6sprVabsdcpntL resuib, wil ver by regm and locLity.

These result s a re representati ve of the use of low troponin cutoffs, emphasizing the importance of serial samples
when low cutoffs are used. However, even a single elevated troponin value increased the probability of Ml from
13% to 51-58%, providing important informration to the clinician.

Non-MI patients with elevated clot values (Myocardial Injury)
Of the 1676 non-Mi patients; in the Beckman Coulter prospective multicenter pivotal trial, 217 (13%) had at least
one cl value a 0.03 ng/mL on one or more of the serial draws. Of these 217 patients. 98.6% (214)217) were found
to have cardiac conditions such as angina, atrial fibrillation, cardiomyopathy, carditis, heart failure, severe
coronary artery disease, tachycardia; or non-cardiac conditions such as renal failure or pulmonary embolism that
may result in miyocardial damage. Results are consistent with literature findings that c~nI may be elevated in
non-MI patients with coronary and/or non-conary disease with myocardial injury!"' Elevated cmnI values in a
non-MI patient should not be disregarded. Troponin is specific for myocardial injury; serial samples and clinical
context allow identification of patients with ac-ute and chronic conditions causing mnyocardial injury.

AcanAcofnl-3 h -aAccn2 tnunnSysk BII3ISAC213tcneCotr.I.
Pegs 10

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Specific Performiance Characteristics
linealy
The Access AccuTnl-3 assay demionstrates clinically acceptable linearity throughout the analytical measuring
range. Twelve studies, based on CISI EP6.A&n were performed to determine linearity of the Access AccuTnl+3
assay. For each study, one high sample at or above the highest calibrator level and one low sample approximately
at the limit of detection were mixed to make seven evenly distributed sample concentrations. Four replicates of the
seven mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnl+3 assay demonstrates linearity with a
maximum deviation between a linear and non-linear fit of 5 15%.

limpwectlon
This assay exhibits total imprecision of 8% at concentrations > 0.075 ng/mL (p.g/L), and total Standard Deviation
(SD) 9 0.006 ng/mL (pg/L) at concentrations 5 0.075 ng/mL (pg/L). One study, based on CLSI EP5-A2" guidelines,
provided the following data. This study used one low spiked patient pool, three commercial controls and one high
patient pool. These samples were tested in duplicate in two runs per shift two shifts per day, over a total of 13
days, generating at least 20 independent assaiys.

Total
Sample Mean Within Run Between Run Imprecision

(ng'mLl (%CV) (%CV) (%CI')

owSp&ed Patient Pool 0.0 5 5 7

CorrciaControt I C,9 2 5 5

Conxxcrdl Contro 2 1.M 2 5 5

ConvseraI Conbol 3 13-7 2 5 5

High Patient Pol 56,36 5 4 6 1

A separate study was performed to assess overall imprecision by incorporating additional variables than the study
above This overall imprecision study was conducted over 14 days and included multiple instruments,
calibrations, reagent lots, and fluctuations in laboratory temperature. Three patient pools were analyzed
throughout this study.

SapeMen Overall Imprecision Overall Imprecision
Sape(ng/mL) (SD, nglmL) (%CV)

Patient po=l 1 0.04 0.0

Pabient Pool 2 0.43 0.022 5

Patint pool 3 1.01 U.M4 4

Analyfical Speclflclty/Interfleences;
The following potential interfering substances were added to lithium heparin plasma pools at three concentrations
of cTnl (0.01 nf/l, approximately 0.05 ng/ml.. and approximately 0.50 ngjmL). Additionally, each substance was
tested at two concentrations. This study was run on five Access 2 Immunoassay Systems and values were
calculated as described in CL51 EP7-A2.- At the highest concentrations listed below, no interference was observed. - Commnt IPVCIOI: Plan Indud&u.'

definiton of no Intedfrr. a. deind s
les than t0%dfterence between the ctrol
sample rsult and th. test ample resul).

02013 Bcn''Coui. Irc. 01015SA A.c, AroT.1'3 he nw A. 2 1n wiai Syasr
P.ell
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Highest Highest
Substace Concentration Substance Concentration

Added IAdded

Acetamninophen 20 ngdL Fureeide 40 ing/dL

Acetylulicylic Add 65 ig/dL. Hemoglobin Sinm

Allopurinol 40.&/d L HarmmnSerum Albumin 6DDDing/dL

Ambrozol 40 ing/di L bupoof en S5zng/dt

Anipiditlin Sing/di Low MWlHeparin 2&BU/inL

Ascorbic Add 6ing/dL Methyidopa 25 gd

Atenolol I rng/dt Nifedipine 60 pg/mt

Bilinhbin (conjugated) 40 mgfdi ifrni &4 Sd

Bllhbin (uaconjugatedl 40mgfd L Npttn 2.15 ng/dL

Bioti 290 "gL hytetrcqclne 24 rng/dL

Caffeine lOtihRdL Ptenyton 10mgtdL

captopri S .Indt. Propraolol 500 pg/niL

Cirmarizine 40 mnadL Quinidlo. 2 ing/dL

Cocaine 2mg/dL Si ... ttn 20 Vg/niL

Diclofenac 5 mg/dL Theophyllner 25 Wgdt

Difloxin 20 nghni Tdigiycnldes 3000 ig/dL

Dopamine 30mg/tdt Trinnethoprim 7.5 gtdL

Erythromycin Zonig/dL Verapatnul 16mS/dL

Fibrinogen 1000 mg/dL Waufarin 30 pgtnt

To evaluate potential cross-reactivity of the assay with other inyofibrillar proteins, the substances shown in the

following table were added to two levels of cmil human lithiun heparin plasma samples and run on an Access 2
Iminuncrassay System.
Values for cross-reactivity were calculated as described in CLSJ EP7-A2.- No significant cross-reactivity was
observed (<1%).

Ma AoTnI-3 ftnoAcres2 Irrn ySaerm 81EJ15A021&ciawr, .
PWg 12
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SubsanceConcentration
SubstanceAdded (nglmL)

Actin ICCQ

Cssdiac "rpunC ]ODD

R,cvznbiant hmnanCc-MB) lOW

Myogioin lOW

Myosin 1000

Recombinant Fannan cTnT 250

Skeletal troponin 1100

Tropomyosin l0OW

Limit of Blank
The Access AccuTnl-3 assay has a Limit of Blank (LoB) of < 0.01 ng/mL (gL). One study determined the LoB for
Access AccuTnl+3 to be 0.003 ng/mL (pgfL). LoB was tested using a protocol based on CI.SI EPI7-A2.1"

Limit of Detection

The Access AccuTnl-3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (pgIL). One study determined the LoD
for Access Acculnl.3 to be 0.008 nglmL (pg/L). LoD was tested using a protocol based on CLSI EPI7-A2.21

Limit of Quanfilaflon
The Access AccuTnl+3 Limit of Quantitation (1.oQ) is 0.04 ngtmL (pgL) at 10%CV and 0.02 ngtmL (pig/b) at
20%CV. LoQ for Access AccuTnlt3 was determined using a protocol based on CLSI EP17-A2.21 Multiple studies
were completed, and a minimum of 60 replicates of several low concentration troponin I samnples were measured
in each study. The expected imprecision in the clinically relevant concentration range was estimated by combining
data from multiple studies to create a best fit regression describing the relationship of %CV and troponin I
concentration as shown in the table below.

02013Bcckna~Ccqtrt Ic.816315A Accn AcuTnj.31m maAccss2nu'ssySysen'
Page13
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Capasino. Paula

:ram: Oetter, Kerrie S <ksoetter@beckman.com>
J;ent: Wednesday, June 12, 2013 6:01 PM
To: Caposino, Paula; Kerrie Oetter (koetter@live.com)
Cc: Cundy, Scott T
Subject: RE: k121214 suggested edits to Intended Use Statement

Dear Paula,

I will implement the suggested edits.

Thanks,
Kerrie

From: Caposino, Paula [mailto:Paula.Caoosino~cfda.hhs.aovl
Sent: Wednesday, June 12, 2013 4:52 PM
To: Kerrie Qetter (koetter@)Iive.corn); Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: k121214 suggested edits to Intended Use Statement

Dear Kerrie,
Please find enclosed my suggested edits to the Indication for Use Form:

Device name: Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrator for use on the Access 2
Immunoassay System

Indications for Use:
The Access AccuTnl+3 Reagent is a paramagnetic particle, chemi luminescent immunoassay for the
quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma using the
Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 Reagent for the
quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma using the
Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the quantitative, semni-
quantitative, or qualitative determination of various analyte concentrations found in human body fluids.

Please make the following changes: Concurrence of CDRH, Office of In Vitro Davies Diagnostics and
Radiological Health (OIR)
Division Sign-Off
Office of In Vitro Deviees Diagnostics and Radiological HealthEvltinadSfy

Thanks,
Paula

Paula Velasco Caposina, Ph.D.
Scientific Reviewer 4
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Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
luilding 66, Room 5648

Jilver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

2
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Caposino. Paula

:ram: De, Arkendra
Jent: Wednesday, June 12, 2013 5:29 PM
To: Caposino, Paula
Cc: Meier, Kristen 1.
Subject: RE: Revised Text

I think that their method of analysis underestimates the variability since they are averaging.
This might be why their standard deviation results are lower than FDA's results.
I recommend the following be sent to the sponsor, in which they revise their calculations for the precision study.

To the sponsor:
1. You state in your revision to the answer to question 1 that you used an ANOVA model with only run as an independent
variable for each temperature-instrument combination.
Results were averaged for each instrument-temperature combination to yield the within-lab standard deviation. Averaging
results in this manner could underestimate the variability in results, as depicted in your response dated June 10, 2013 to
question 2. We recommend that you report and calculate the within-lab standard deviation by computing the standard
deviation for all results combined across all temperature-instrument combinations, separately for each sample. so that the
variability is not underestimated. Below are FDA's results using this recommendation.

Sample ID Mean Within-Lab Standard %CV
Deviation

1 0.011 0.0042 38.181818
2 0.014 0.0051 36.428571
3 0.023 0.0059 25.652174
4 0.026 0.0054 20.76923 1
5 0.037 0.0032 8.648649
6 0.038 0.0034 8.947368
7 0.053 0.0036 6.792453
8 0.063 0.0052 8.253968
9 0.138 0.0081 5.869565
10 0.254 0.0144 5.669291
11 0.036 0.0036 10.000000

From: Caposino, Paula
Sent: Wednesday, June 12, 2013 1:46 PMV
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: FW: Revised Text

FYI, they updated the response to this question. Does this change anything?

occ a ,xianvas yl ittC 201Y C.aIC/
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Caposino, Paula

:rom: Oetter, Kerrie S cksoetter@beckman.com>
J;ent: Wednesday, June 12, 2013 3:55 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: Beckman Coulter response to k121214 June?7 Al Request
Attachments: k121214 Access Acculnl+3 Access 2 Labels.pdf; 510(k) Summary Acculnl+3 Access

2.doc; AccuTnl+3 Access 2 IFU ward version.docx

Importance: High

Dear Paula,

I have attached the word version of our 510(k) Summary and EFU (please note that the word version of IFU will be look
different - formatting and graphics have changed some when it was transferred from an Adobe FrameMaker to word
version). I have also attached the PDF version of our labels. We are unable to changes our labels to word files. Please
just annotate any changes on the PDF copy.

The trade names used for the product are Access AccuTnl+3 Reagent , Access AccuTnl+3 Calibrators and Access 2
Immunoassay System. The product name is the Access AccuTnl+3 Assay. It is a little complicated, these three individual
items do not function on their own, but together with a patient sample, wash buffer and substrate, the Assay as a whole
is culminated. With this culmination, ability to deliver the patient result is achieved, which is ultimately the goal. There
are times when it is necessary to refer to the Assay as a whole, and times when it is important to refer to the
components individually. We cannot always use Access AccuTnl+3 Reagents or Access AccuTnl+3 Assay exclusively, as
they do mean different things.

Let me know if you have any questions.

Thanks,
Kerrie

Fmom: Caposino, Paula [mailto: Paula.Caposino~afda.hhs.oov1
Sent: Wednesday, June 12, 2013 10:29 AM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: Beckman Coulter response to k121214 June 7 Al Request
Importance: High

Good morning:
I will need some help today getting some clarification and additional details. To get this started, can you please
clarify if your trade name is Access AccuTnl+3 Reagent or the Access AccuTnl+3 Assay. We recommend that
you change wherever you list the device as Access AccuTnl+3 Assay to Access AccuTnl+3 Reagent (i.e.,
(5 10(k) Summary and IFU) )or vice versa. We just need this to be consistent. If you could send me aword
version of your IFU and your 5 10O(k) Summary, I can send you back a list of the changes we recommend to
these documents.
Also, would send me a word version of your labeling? We have some changes we would like to recommend
and I think it may be best to have it as a Word File.
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Let me know if you agree.
Thanks,
Paula

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



5 10O(k) Summary

This summary of 510(k) safety and effectiveness information is being submitt in
accordance with the requirements af 21 CFR 807.92

The assigned 5 10(k) number is k 121214

Submitted By:
Beckman Coulter, Inc.
1000 Lake Hazeltine Drive
Chaska, MN 55318
Telephone: (952) 368-1142
Fax: (952) 368-7610

Contact Person:
Kerrie Oetter
1000 Lake Hazeltine Drive
Chaska, MN 55318
Telephone: (952) 368-7858
Fax: (952) 368-7610

Date Prepared: /
June 12, 2013

Device Name:
Proprietary / Trade Name cess AccuTnl+3 Reagent and Calibrator for use on
the Access 2 Immunoas ystems
Common Name: Troponi I Enzyme Immunoassay
Classification Name- I unoassay, Troponin Subunits
Classification Re n: 21 CFR 862.1215
Classification Pr Code: MMI
Subsequent Produc ode: JIT

Proprietary / Tra Name: Access 2 Immunoassay System
Common Name- Discrete photometric chemistry analyzer for clinical use
Classification ame: Discrete photometric chemistry analyzer for clinical use
Classificatio egulation: 21 CER 862.2160
Classificati Product Code: JJE

Predicate Devic s:
The Ac ss Acculnl+3 reagent and calibrators claim substantial equivalence to
the Tn UltraM Assay and Calibrators for the Siemens ADVIA Centaur® System,
FDA 10(k) Number K053020, cleared December 30, 2005.

Th Access 2 Immunoassay System claims substantial equivalence to the Access
2 Imnmunoassay System (K922823/A007), cleared July 2, 2001.
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Device Description:
The Access AccuT nl+3 reagents, AccuTnl+3 calibrators and the Access 2
Immnunoassay System compose the Access irnmunoassay System for the
quantitative determination of cardiac troponin I (cTnl) in human serum and
plasma.

The Access AccuTnl+3 reagent packs contain specific reagents for the in vitro
diagnostic measurement of cTnI including:

* Paramagnetic particles coated with mouse monoclonal anti- an cardiac
troponin I suspended in IRIS buffered saline, with surfac tbovine
serum albumin (BSA) matrix, <0.1I% sodium azide , an .% Pro~lun®
300.

* 0. IN NaOH.
* TRIS buffered saline, surfactant, <0.1% sodium ide and0.1% Pro~lin

300.
* Mouse monoclonal anti-human cTnl alkalin hosphatase conjugate

diluted in ACES buffered saline, with sur tant, BSA matrix, protein
(bovine, goat, mouse), <0.1% sodium az* e, and 0.25% Pro~lin 300.

The Access AccuTnl+3 Calibrator set contai s multi-point calibrators for use with
the Access AccuTnl+3 assay. Individual als contain zero or approximately 0.3,
1.2, 5.0, 25 and 100 ng/mL (gL) of combinant cardiac troponin I complex,
respectively, in a buffered BSA matrix ith surfactant,
<0.1% sodium azide, and 0.1% ProCli 300.

Intended Use:
The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescent
imnmunoassay for the quantitat' e determination of cardiac troponin I (cTnI) levels
in human serum and plasma ing the Access 2 Immunoassay System to aid in the
diagnosis of myocardial inf ction.

The Access AccuTnl Calibrators are intended to calibrate the Access
AccuTnl+3 assay for e quantitative determination of cardiac troponin I (cTnI)
levels in human se and plasma using the Access 2 Immunoassay -Systemn to
aid in the diagnosis f myocardial infarction.

The Access 2 1 unoassay System is an in vitro diagnostic device used for the
quantitative, se i-quantitative, or qualitative determination of various analyte
concentration found in human body fluids.

Comparison to t Predicates:
The Acce s AccuTnl+3 reagent and calibrators and the predicate device, ADVIA
Centa TnI-UltraTrM reagent and calibrators, were compared. The information

fo Dh predicate device was derived from the predicate device 510(k) Summary
and product labeling.
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Similarities between the Access AccuTnl+3 Reagent and Calibrator
and the Predicate

Predicate Device New Device
Characteristic ADVIA Centna TnI-lUltrTrm Access AccuTnl+3 Reagent and

K053020 Calibrators
Intended Use An in vitro diagnostic method for the same

quantitative measurement of cardiac
TnJl in serum and plasma to aid in the
diagnosis of myocardial infarction.

Assay Principle Chemiluminescent sandwich same
immu noas say

Test System Automated immunoassay instrument same

Sample Type Serum and heparinized plasma same
Reagent Pack Reagents ready to use and separated in same
configuration a single reagent pack
Primary Reagent Solid phase magnetic particles, anti- sameMaterials cTnI antibodies

Differences between the Access AccuTnl+/3eagent and Calibrator

Predicate Device New Device
Characteristic ADVIA Centaur@ Tnt- raTM Access AccuTnI43 Reagent and

K0,302 Y-trCalibrators
Sample Type EDTA plasma No EDTA plasma claim

Immunoassay ADVIA Centaur Access 2 Immunoassay System
Instrument
Calibrator Bovine cTnl in goat erum Recombinant troponin complex in buffered
Materials BSA
Calibrators: Two Lyophilize :high and low (use Six Liquid: approximately 0, 0.3, 1L2, 5.0,
number and type with Master C e) 25 and 100 nglmL with no master curve
Specific Reagent Polyclonal got anti-cTnl antibody Mouse monoclonal anti-human cTnl
Materials labeled witlacridinium ester, 2 alkaline phosphatase conjugate, magnetic

biotinylatd mouse monoclonal anti- particles coated with mouse monoclonal
cTnl anf bodies, magnetic particles anti-human cTnl
coniugaed with strentavidin

Sample Volume 100 55111
Analytical 0.0 ng/mL to 50 ng/mL 0.02 ng/mL to 100 ng/mL
Measuring Range
Acute Myocardial .9 nglmL per WHO-defined cutoff 0.O3ng/mL based on clinical trial outcome
Infarction (AMN
Cutoff _____________ ______________

Expected Resul 9Wt percentile of 0.04 ng/mL; range of 99' percentile of 0.02 with a 95%
(Upper Refere e 0.02- 0.06 ng/mL Confidence Interval (CI) of 0.0 1- 0.05
Limit)___________ ng/mL

Precisio Total CV of 10% at a level of 0.042 Total CV of:S8% at concentrations >0.075
ng/mL ng/mL. SD:S0.006 at concentrations

o/ :S0.075 ng/mL

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Predicate Device New Device
Characteristic ADVIA Centaur@t TnI-UltraTm Access AccuTnl+3 Reagent and

____________K053020 Calibrators
Indications for The AD VIA Centaur® Tnl-Ultra (Tnil The Access AccuTnl+3 assay is a
Use Statement Ultra) is for in vitro diagnostic use in paramagnetic particle, chemiluminescent

the quantitative determination of immunoassay for the quantitative
cardiac Troponin in human serum and determination of cardiac troponin I (cTnI)
heparinized and EDTA plasma. levels in hmatin se~o and plasma using
Cardiac troponin I determinations aid th Acs2lm nassay System to aid
in the diagnosis of acute myocardial in the diagnos' of myocardial infarction.
infarction and in the risk stratification
of patients with non-ST segment The Acce AccuTnl+3 Calibrators are
elevation acute coronary syndromes intende o calibrate the Access
with respective to relative risk Accu 1+3 assay for the quantitative
mortality, myocardial infarction or dete ination of cardiac troponin I (cTnl)
increased probability of ischemnic Ie Is in human serum and plasma using
events requiring urgent e Access 2 Inmmoassay System to aid
revascularization procedures. in the diagnosis of myocardial infarction.

The ADVIA Centaur® TnI-Ultra

The Access 2 Immiunoassay System d the previously cleared version of the
Access 2 Immunoassay System we compared.

Similarities betwe n the Access 2 Immunoassay System
and the Predicate

P diate Device New Device
Characteristic ccess 2 System Access 2 System

Indication for Use TeAess 2f Imunoasay tem is same

O peratingM icr o m puati er co tle dq ran domatsa meo

D t etecmntion ofmiecn sameou

Modules~ ~ ~ d Carus.ietr nltcl lii, sm

electronic/systems computer/peripheral ____________________
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Differences between the Access 2 lInmunoassay System
and the Predicate

Predicate Device New Device
Characteristic Access 2 Inmunoassay System Access 2 Immnunoassay System

______________K9228231A007 __________________

T'hermal algorithm Not present Present
capability/
Assay Protocol AccuThi APP AccuTni APP ith addition of the thermal
File (APF) algorithm ad"U" command
Software Version 2.4-3.2 Version 3 :added capability to implement

the /the a!algorithm and "U" Command;
adde esult suppression when instrument
inte al case temperature is outside ISO to

Operating 18'C to 320C ambient So18C to 250C ambient
Temperte 18'C to 36*C instrument case temperature
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AccuiuEI-3
WuI1 A98143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS

WITH TEST NAME: TnIA2
Intended Use
The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescent 4im nassay for the quantitative
determination of cardiac troponin I (cTnl) levels in human serum and plasm using th Access 2 Immunoassay
System to aid in the diagnosis of myocardial infarction.

Summary and Explanation
The troponins (1, C, and T) are members of a complex of proteins tha odulate the calcium-mediated interaction
between actin and myosin within muscle cells.' The nomenclature these distinct proteins of the troponin complex
is derived from their respective function in muscle contraction.T oponin T anchors the troponin complex to
tropomyosin of the thin filament, whereas troponin I inhibits omyosin ATPase, and troponin C is a
calcium-binding subunit. Three isotypes of troponin I (TnI) ye been identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal muscle, and ne with cardiac muscle. The slow and fast-twitch
isoforms have a similar molecular weight of approximat y 20,000 dalton (Da) each. The cardiac-specific Tnl (cTnl)
isoform has a molecular weight of approximately 24,0 Da and contains a post-translational tail of 31 amino adids
on the N-terminus of the molecule.U3This seque d the 42% and 45% dissimilarity with the sequences of the
other two isoforms have mad e possible the ge/e on of highly specific monoclonal antibodies without
cross-reactivity with other non-cardiac Tnl fo .As a result of its high tissue specificity cTnI is a cardio-specific,
highly sensitive marker for myocardial dam The Access AccuTn!+3 assay uses monoclonal antibodies
specifically directed against human cardia ponin 1.

In myocardial infarction (Ml), cTnI level 'e in the hours after the onset of cardiac symptoms, reaching a peak at 12-
16 hours and can remain elevated for days ps I'Numerous pathologies can potentially cause troponin
elevations without overt ischemic hea disease.89 These pathologies include, but are not limited to, congestive heart
failure, acute and chronic traum I ical cardioversion, hypertension, hypotension, arrhythntias, pulmonary
embolism, severe asthma, sep s ical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise, drug
toxicity (adriamycin, 5-fluoroura , herceptin, snake venoms), end stage renal disease, and rhabdomyolysis with
cardiac injuryY.IO1 Importantly, ese other etiologies rarely demonstrate the classic rising and falling pattern
experienced with a Ml which ighlights the importance of serial monitoring when the clinical scenario is
confusing.1 1.12

Definition at Myocardial farcion
In 2012, a Task Force o e Joint European Society of Cardiology (ESC), American College
of Cardiology Found 'on (ACCF), American Heart Association (AHA), and World Heart Federation (WI-F)
published an updat dredefinition of MI in which biomarkers play a central role.12 Professional groups recognize
cardiac troponin n) as the preferred biomarker for MI diagnosis.

The 2012 Third niversal Definition of Myocardial Infarction document states that the following is one criterion
for the diagn is of Ml:

*"Detecti n of a rise and/or fall of cardiac biomarkers values Ipreferably cardiac tropanin (cmn)] with at least one
value ove the 99th percentile of the upper reference limit (URL) and with at least one of the following:

- ymptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-fl changes or new left bundle branch block (LBBB);
- Development of pathological Q waves in the ECG;
- Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality;
- Identification of an intracoronary thrombus by angiography or autopsy.""7

C 2013 Beckman Coulter, Inc. B16315A Access AccuTnI-3 for use on Access 2 Irnrunoassay Systeinblj
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Additionally, the Third Universal Definition of Myocardial Infarction document recommends an optimal
imprecision level (coefficient of variation, or CV) for troponin assays:5 10% at the 99th percentile URL of a healthy
population, and recognizes that assays with imprecision > 10% CV do not cause false positive results, but assays
with CV > 20% should not be used. 2

Because cTn may not appear in blood within the first hours after myocardial injury, 3 cTn should be measured
upon admission, and then serially at regular intervals to demonstrate a rise and/or fall in cTn values. When an
increased cTn value is encountered in the absence of myocardial ischemnia, a careful search for other possible
etiologies of cardiac damage should be undertaken."4

Principles of the Procedure
The Access AccuTnl+3 assay is a two-site immunoienzymatic ("sa dwich") assay. Monoclonal anti-cTnI antibody
conjugated to alkaline phosphatase is added to a reaction vesse along with a surfactant-containing buffer and
sample. After a short incubation, paramagnetic particles coat with monoclonal anti-cTnI antibody are added.
The human cTnl binds to the anti-cTnI antibody on the soli phase, while the anti-cTnI antibody - alkaline
phosphatase conjugate reacts with different antigenic site on the cTnl molecules. After incubation in a reaction
vessel, materials bound to the solid phase are held in a agnetic field while unbound materials are washed away.
Then, the chemi luminescent substrate Lumi-Phos* 53 is added to the vessel and light generated by the reaction is
measured with a luminometer. The light productio s directly proportional to the concentration of cTnl in the
sample. Thbe amount of analyte in the sample is de rmined from a stored, multi-point calibration curve.

Product Information
Access AccuTnl+3 Reagent Pack (for use on cess 2 hmmunoassay Systems)
Cat. No. A98143: 100 determinations, 2 pac ,50 tests/pack
" Provided ready to use.
" Store upright and refrigerate at 2 to 100

Refrigerate at 2 to 10'C for a minimu of two hours before use on the instrument.
" Stable until the expiration date stat on the label when stored at 2 to 10'C.
" Stable at 2 to 10'C for 56 days afte /initial use.

Signs of possible deterioration a a broken elastomeric layer on the pack or control values out of range.
" If the reagent pack is damaged i.e., broken elastomer), discard the pack.

Ria: Paramagneti particles coated with mouse monoclonal anti-human
cardiac trop nin I (cTnI) suspended in ThIS buffered saline, with
surfactant,' ovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% roClin**300.

Rib: 0.1 N aOH.

Rhc: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Rid: Mouse monoclonal anti-human cTnI alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Access AccuTnl.3 for use on Access 2 hnmuncassaty System 016315A 0 2013 Heckman Coulter, Inc.
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Warnings and Precautions
* For in vitro diagnostic use.

" Patient samples and blood-derived products may be routinely processed with minimum risk using the
procedure described. However, handle these products as potentially infectious according to universal
precautions and good clinical laboratory practices, regardless of their origin, treatment, or prior certification.
Use an appropriate disinfectant for decontamination. Store and dispose of these materials and their containers
in accordance with local regulations and guidelines.

" Sodium azide may readt with lead and copper plumbing to form highly explosive metal azides. On disposal of
liquids, flush with a large volume of water to prevent azide build-up. 5

" Xi. Irritant: 0.25% ProClin 300.

WR 43: May cause sensitization by skin contact.

5 28-37: After contact with skin, wash immedi ely with plenty of soap
and water. Wear suitable gloves.

" The Material Safet Data Sheet (MSDS) is available upon request.

Specimen Collection and Preparation
1. Serum and lithium heparin plasma are preferred samples. Match dseru and lithium heparin plasma sa .mples

were tested using the Access AccuTnl+3 assay. Regression and orrelation analysis are shown below:

nRange o~f , Inept(5CO Soe9%CO Correlation
Observationsi (nmL) Intr pt(5aI) Soe9%C Coeffidient (r)

97 0.02-72 0 (-0.01 -0.00) 1113(1.00- 1.05) 0.99

43 0.02-0.5 0.00 (0.00- 0.00) 0.98 (0.93- 1.02) 0.99

Heparin plasma and serum samples should not be sed interchangeably)'6

2.Te oeofpenayialfcor nlaoaor etighs en ecibdi avret fpulsedltraue10IITomiiiz heefet fpraaltca fcoro evete oloin ecmenatos o hnlig

sampe rles due teapatienfatos cinicbaoy iti or ins paten rescrieivin aviticoag u shepylitrtr
Keep~~~ tue stpeesthl ie.

*Tor sanmpe thtlyfec opredat ro rs temperue (5to3e fono leomngerthans wor hrs. ng
*pSamesg n shod b etiue n fieae ihntohuso lood draw.s:

*Corlasm, avlbod tanplsoering atei fr uthewites blood ellplactueleaelctdjutaoehe

blod cellsfamfxdple otcormiseused for centrifugation. are holt beae ood esusendin

neve to be reenuiugd
sape Ift the asaywllnten' cletedcwithin 24our or for painsriipmnat oales, freezea 2Crcode.

* ee Follow blo rd coletion l tes auatrr17eomnatosfrcntiuain
C~~~~~~~~~ ~ ~~~~ 201 Becma CoteIc 135 ces cun. o s nAces2mwo ytm

Store ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~Pg sape3ihl tpee trotmeaue(5t 0C o olne hntohus
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*Samples may be stored for six months at -200C..
3. Each laboratory should determine the acceptability of its own blood collection tubes and serum separation

products. Variations in these products may exist between manufacturers and, at times, from lot-to-lot.
4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in a water bath.

Materials Provided
RI Access Accurnl.3 Reagent Packs

Materials Required But Not Provided
1. Access AccuTnl*3 Calibrators (for use on Access 2 Immunoassay Systems)

Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (pg/L).
Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.

3. Access Substrate
Cat. No. 81906

4. Access 2
Access Wash Buffer 11, Cat. No. A16792

Procedural Comments
1. Refer to the appropriate system manuals and/or Help system for a specifi description of installation, start-up,

principles of operation, system performance characteristics, operating i structions, calibration procedures,
operational limitations and precautions, hazards, maintenance, and tr ubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverti pack several times before loading on the
instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) piL of sample for each determination in additi In to the sample container and system dead
volumes. Refer to the appropriate system manuals and/or Hel system for the minimum sample volume
required.

4. The system default unit of measure for sample results is n L. To change sample reporting units to the
International System of Units (SI units) pg/L, or alternate nits such as pg/mL or ng/L, refer to the appropriate
system manuals and/or Help system. To manually cony t concentrations to the International System (iaWL),
multiply ng/mL by multiplication factor 1. For manual onversion to pg/mL or ng/L, multiply ng/mL by a factor

d.Refer to the appropriate system manus and/or Helsystem for information on aiaiong thmpeconfryg
confi, rnucalibrtorts, aldreibrator test re suts. n eiwn airto aa

Quality Control
Quality control materials simulate the characteristics of patient samples and are essential for monitoring the
system performance of immunochemical assays. Because samples can be processed at any time in a "random
access" format rather than a "batch" format, quality control materials should be included in each 24-hour time
period.4 Include commercially available quality control materials that cover at least two levels of analyte. More
frequent use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow manufacturer's

gAccs AccTn!-3 for use on Access; 2lnmw'uossawy System B16315A 0 2013 Beclunan Coulter, Inc.
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instructions for reconstitution and storage. Each laboratory should establish mean values and acceptable ranges to
assure proper performance. Quality control results that do not fall within acceptable ranges may indicate invalid
test results. Examine all test results generated since obtaining the last acceptable quality control test point for this
analyte. Refer to the appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results
Patient test results are determined automatically by the system software. The amount of analyte in the sample is
determined from the measured light production by means of the stored calibration data, and the application of
mathematical adjustments. Patient test results can be reviewed using the appropriate screen. Refer to the
appropriate system manuals and/or Help system for complete instructions on reviewing sample results.

Limitations of the Procedure
1. This product is for use on Access 2 lInumuoassay Systems only. It is not compatible with UniCel Dxl systems.
2. For optimal performance, ambient laboratory temperature should be maintained between

180C and 280C (64.40F and 82.40F) while conducting patient sample testing. This assay employs an algorithm to
correct for laboratory temperature fluctuations. Up to 10% residual systematic bias may be observed when
comparing patient results obtained at 18'C and 280C (64.40F and 82.40F).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the S5 calibrator, 0.02
to -100 ng/mL (pgIL). The analytical range of the assay is defined as the rangvrom LoD to the S5 calibrator,
0.01 to -100 ng/mL (pgfL). Troponin I may be detected in samples between D and LoQ, but with increased
imprecision. Dependent upon the concentration of Troponin I in the sam (X), report results per the
description in the table below, adapted from CLSI EPIY-A2. 2'

4.~ ~ ~~ccs For~+ asasepoigatbd esuolity aAcess fo nterfeence byhtrohW antbdesn:h ain

procedure utlzng~m muoLobuli <02ns /L(0 or imu ogl U frgntsimaypruet anl iatiboiese HAMA hat
interfere~ ~ ~ ~ ~~~~~~~~~ ~asa wtimuosasAdiinlyoteheroheatbdimesuchishmnatigaontbde

m.Frays epnting antintoamiesl Such psiiiyei onterferinc gyht antibodies may caus eronoutrslt.earful

iealuae wth resultsoatissspecddtedaly ofhvi hes oe atbde uha ua niga antibodies
5.y Ote ptent nefne inth patient sampls= could bepresent andiode may cause erroneous results inefll

immunoassays. Some examples that have been ocumented in literature include rheumatoid factor,
endogenous alkaline phosphatase, fibrin, and oteins capable of binding to alkaline phosphatase.2L.
Fibrinolytic agents activate proteases that ma influence protein measurements, including troponin.' Carefully
evaluate the results of patients suspected of aving these types of interferences.

6. The thermal profile of native human cardi troponin I was used in development of this assay. Troponin I not
from this source (e.g. recombinant antige ) may behave differently.

7. The role of preanalytical factors in laboratory testing has been described in a variety of published literature.17&I9
Following blood collection tube manufacturers' specimen collection and handling recommendations are
essential to reduce preanalytical errors.

C 2013 Beckman Coulter, Inc 016315A Access AccvTnl+3 for use on Access 2 Inmmoassay systems
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8. The Access AccuTnl+3 assay is not intended to be used in isolation. Results should be interpreted in conjunction
with other diagnostic tests and clinical information. When serial samples are obtained and troponin is considered
in the clinical context of each patient, acute events such as Ml may be distinguished from other conditions causing
myocardial injury. 2

9. The Access AccuTnl+3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (pgfL).

Expected Values
Apparently Healthy Adults
Beckman Coulter conducted a multicenter prospective study to establish the 99th percentile upper reference limit
(URL) in a population of apparently healthy adults with no known diseases of the cardiovascular system or other
serious acute or chronic diseases or infections. Lithium heparin plasma samples were evaluated. Five hundred
twenty-seven (527) subjects were enrolled at seven geographically diverse locations. Both male and female subjects
were included with approximately half above the age of 40 years and the other half between 18 and 40 years.

Subjects were excluded from the study if they met any of the following criteria:

" Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, coronary artery
disease, history of MI, history of percutaneous transcoronary angiographyangioplasty (PTCA) or coronary
artery bypass graft (CAUG), peripheral artery disease including cerebro scular disease/stroke or deep vein
thrombosis, hemostatic disorders, and/or congestive heart failure.

" Currently taking a medication for cardiovascular disease, including A-CE inhibitors, angiotensin 11 receptor
blockers, beta-blockers, calcium channel blockers, diuretics, blood inners, and/or platelet inhibitors.

" Diabetes.
" Chronic kidney disease.
" Other serious chronic disease(s), including: cancer, leukemi emphysema, chronic obstructive pulmonary

disease (COPD), HIV, HBV, HCV, lupus erythematosus, r umatoid arthritis, and/or scleroderma.
" Acute bacterial or viral infection, including: bronchitis, u per respiratory infection, strep, throat, influenza,

pneumonia, mononucleosis, oral/genital herpes outbre , and/or urinary tract infection.
" Pregnancy.

Results from this study demonstrated the 99th percentile u per reference limit (URL) to be 0.02 ng/mL (95% Cl: 0.01
-0.05).

9901 Percentile Upper Refe nce Limit of a Healthy Population

It Ae Rage (em) 9 9 o' Pertentile
xi Ag Rane (yars)(95% CI)

527 18-94 0.02 nglmL (0.01-0.05)

In addition to this Reference Interval stud of healthy adults, a multicenter prospective study of 1929 patients
presenting to the Emergency Department ith chest pain was conducted in order to evaluate diagnostic cutoff
values and establish clinical utility. See the following Clinical Performance Evaluation section for further
information.

Clinical Performance Evaluation
Diagnosis of Myocardial Intarciori
As described in the Summary and Explanation section of this document, the Universal Definition of Myocardial
Infarction document has recommended the use of more sensitive cTn assays and lower cutoffs. To establish clinical
performance of Access AccuTnl+3 to aid in the diagnosis of Ml, a clinical study was conducted to evaluate

Acces AccuTnl+3 for use on Acces 2lmnoassaw=y Systemns B16315A C 2013 Becknrme, Coulter, Inc.
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sensitivity (% Ml correctly identified) and specificity (% non-MI correctly identified) at cutoffs near and at the 99th
percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED) patients presenting
with chest pain or equivalent ischemic symptoms suggestive of Acute Coronary Syndromes (ACS). A total of 14
geographically diverse, primary care hospital-associated emergency departments participated, reflecting regional,
urban, suburban, and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert physicians using criteria
consistent with the 2007 Universal Definition of Myocardial lnfarction."'* Investigators and adjudicators were
blinded to the Access AccuTnl+3 assay results. All results presented below were based on the adjudicated
diagnoses. The Ml incidence was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four independent testing
facilities on an Access 2 Immunoassay System. Testing was performed using lithium heparin plasma samples.

'The 2012 Third Universal Definition of Myocardial Infarction was published after completion of thi, prospective study.t 2

ClInical Senslt~vty and Specificity
The American College of Emergency Physicians (ACEP) recommends serial tro onin measurements for patients
presenting early after symptom onset (< 8 hours).Y However, patient estimat of symptom timing may not be
totally reliable, prompting serial sampling recommendations after admissi to the emergency department. Based
on these guidelines and literature recommendations, study results are pT sented for the following time intervals:

* < 8 hours and a 8 hours after symptom onset
*Baseline,; 1 -3 hours, 3-6 hours, and a 6-9 hours after admi ion

Receiver Operating Characteristic (ROC) curves and Areas Undle te Curve (AUC) were generated for serial time
intervals after symptom onset and admission. Study results sho ed the AccuTnl+3 assay to have significant
diagnostic efficacy at all time intervals (AUCs 0.94-0.97, p < 0. 01).

Diagnostic sensitivity (% Ml correctly diagnosed) and spedi city (% Non-MI correctly diagnosed) were also
determined as shown in the tables below. Cutoffs of 0.02 mL and 0.03 nglmL yielded 97% and 94% sensitivity
respectively for cTnI measurements 8 hours after symn omn onset. Specificity ranged from 82% to 87%.

A cutoff of 0.03 nglmL may be used as anaid in the di nosis of MI as this cutoff yields 94% (91-98) sensitivity, and
87% (85-89) specificity.

Diagnostic Sensitivity a Specifidty for Serial Tifme Intervals After Symptom Onset

TnI cutoff for SnivtySpecificity
Diagnosis of Hours After 4MI patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI G0) Symptom ose
(ng/mL) % 5 1%95% C3

<8h969-983 81-86

0.2 khy97 94-100 82 79-84

<S8hours 92 87 -9% 89 87-91
0.03

1 2S8hours 94 91-98 87 85-89

0 2013 Beckmant Coulter, Inc. 316315A Access AccuTnl.3 for use on Accs 2lImmunoassay Systes
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Diagnostic Sensitivity and Specificity for Serial Time intervals
After Admission to the Emergency Department

Tnt cutoff for Sensitivity Specificity
Diagnosis of Hours After (Mi patients correctly diagnosed) (Non-MI patients correctly diagnosed)

Admission _______ _______

Mi (a) to ED 9% 5C
(ng/ml.)%95 %5%C

Baseline 92 88-95 84 83486

2:1to 3 98 94-100 86 83-88
0.02

2:3 to 6 98 95-100 81 78-83

!6 to 9 93 81-99 76 71-82

Baseline 87 83-91 89 88-91

0.3l!Ito 3 96 91-99 89 87-91

a3to 6 95 90-99/ 87 84-89

a6to 9 91 78197 87 82-91

In clinical practice, even higher specificity is attained from detection of rise and/or fall in cardiac biomarker

vaue s ecrbd nth niera Dfniin fMycrdalIfaci "~ hn eia smle reotandgn

thles akescoieed in the niral contextio of eacatilntact vents2 suhe asriMl sm bre tainsed from

othr ondtins auin mycadia ijuy. heAcc~n+3assy o neddt eue nioain eut

shul b ntrpetdincojucio wthohe dagoti tst cinca nfrmtin

tudyak is consie intheaue anulinc htxeah i, adindicats tha he stuy opulatinuishdfo
rereenatveo te ntndd s ppuaton Nnre ttie tuypoultinswihhihM pevlec(35-50%)~~~~~~ ma vrsiaeaprn igotcacryartclryP~ u o8-0)'Snepeitv au

analsisis pevaenc depndet, esuls wll ary y eionand aciityStd rsls r honi tefllwn tbe. Psiniae ery l atet wt ~n aue .0 gmLwr
dioedit conditions gmohrta ycardial' h factin+ (noyn-M)tP~ indicate tha appre ioxatly; 51-58%to

panshol weintrth ves in 0.0njn mLo wter diagnos c wi t l lncanorain
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PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTnI Positive Predictive Value (Patients Negative Predictive Value (Patients

cutoff Hours After shun cutoff diagnosed as; MI) kilax cutoff diagnosed as Non-MI)

(ng/mL) Symptom Onset %95 %5%C

<S8hoom 49 43-54 99 99-100
0.02

:8 hours 43 38-48 100 99-1X)

< 8hours 58 52-64 98 98-99

8Shor 51 1 45-56 99 1 99-100

PPV and NPV for Senial Time Intervals
After Admission to the Emergency Dep ment

Acu~I ous ftr Positive Predictive Valu (P/en Negative Predictive Value (Patients

cutoff Admnission akin cutoff diagnose as P dn cutoff diagnosed as Non-MI)

(nglmL) to ED %957 I 95% CI

Baseline 47 - 51 99 98-99

a I1o3 45 39-51 100 100-100
0.02

2!3lt, 46 / 4-52 100 99-100

2!6to9 41 31-51 98 97-100

Baseline 55 50-60 98 97-99

? 1to3 53 46-59 100 99-100

0.323 to 6 54V 49-60 99 98-100

:6 to 9 43-67 98 96-100

N'ot Since predictive value analysts is prevalcc-ependlent results wvil vary by region and facility.

These results are representative of the use of low oponin cutoffs, emphasizing the importance of serial samples
when low cutoffs are used. However, even a sin le elevated troponin value increased the probability of MI from
13% to 51-58%, providing important informati to the clinician.

Non-MI patients with eievated cTni values ( yocardil Injury)
Of the 1676 non-MI patients in the Beckman oulter prospective multicenter pivotal trial, 217(13%) had at least
one cTnl value ! 0.03 ng/mL on one or mor of the serial draws. Of these 217 patients, 98.6% (214/217) were found
to have cardiac conditions such as angina, atria] fibrillation, cardiomyopathy, carditis, heart failure, severe
coronary artery disease, tachycardia; or non-cardiac conditions such as renal failure or pulmonary embolism that
may result in myocardial damage. Results are consistent with literature findings that cTnI may be elevated in
non-MI patients with coronary and/or non-coronary disease with myocardial injury.30-3' Elevated cmnl values in a
non-MI patient should not be disregarded. Troponin is specific for myocardial injury; serial samples and clinical
context allow identification of patients with acute and chronic conditions causing myocardial injury.

o 2013 Beckmnan Couliter, Inc. B16315A Access AccuTnl+3 for use on Access 2 linunoossay Systemas
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Speclflc Performance Characteristics
Linearity
The Access AccuTnl*3 assay demonstrates clinically acceptable linearity throughout the analytical measuring
range. Twelve studies, based on CLSI EP6-A,32 were performed to determine linearity of the Access AccuTnl+3
assay. For each study, one high sample at or above the highest calibrator level and one low sample approximately
at the limit of detection were mixed to make seven evenly distributed sample concentrations. Four replicates of the
seven mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnl+3 assay demonstrates linearity with a
maximum deviation between a linear and non-linear fit of 5 15%.

Imprecision
This assay exhibits total imprecision of S 8% at concentrations > 0.075 ng/mL (pg/L), and total Standard Deviation
(SD) 5; 0.006 ng/mL_ (pig/L) at concentrations S 0.075 ng/mL (pgIL). One study "based oI.5 EP5-A2 guidelines,
provided the following data. This study used one low spiked patient pool, the o ril controls and one high
patient pool. These samples were tested in duplicate in two runs per shift, toshi per day, aver a total of 13
days, generating at least 20 independent assays.

Mean Within Run Between Run Total
Sample (L(%V(%) Imprecision

(ng/L) (CV)/un CV)(%CV)

Low Spiked Patient Pool 0.07 55 7

Commercial Control 1 0.91 5 5

Commercial Control 2 1.96 2 5 5

Aseparate study was performed to assess overall impr/i,~ n by incorporating additional variables than the study
above. This overall imprecision study was conducted ov 14 days and included multiple instruments,
calibrations, reagent lots, and fluctuations in laboratory emperature. Three patient pools were analyzed
throughout this study.

SapeMean Ove I Imprecision Overall Imprecision
Sape(ng/mL) (SD. nglmL) (%CV)

Patient pool 1 0.04 0.003 8

Patient pool 2 0.43 0.022 5

Patient pool 3 1.01 0.043 4

Analytical Speclflclty/lnteflerences
The following potential interfering substances were added to lithium heparin plasma pools at three concentrations
of cTnl (0.01 ng/mL, approximately 0.05 ng/mL, and approximately 0.50 ng/mL). Additionally, each substance was
tested at two concentrations. This study was run on five Access 2 Immunoassay Systems and values were
calculated as described in CLSI EPZ-A2. 4 At the highest concentrations listed below, no interference was observed.

Accs AccuTnl+3 for use on Accs 2btnrnunoasy System B16315A 0 2013 Beckman Coulter lncQ'j 3)
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mgldL Furoseinide 40 mg/dL

Acetylsalicylic Add 65 rng/dL Hemoglobin 5 mglrnL

Allopurinol 40 mgldL Human Serum Albumin 6000 rngdL

Ambroxol 40 mg/dL Ibuprofen 50 rng/dL

Ampidillin 5 gd Low MW Heparin 28.8 tJ/mL

Ascorbic Add 6 zng/dL Methyldop/a 2.5 nWdL

Atenolol 1 gd Nifedi 'e60 pg/mL

Bilirubin (conjugated) 40 mg/dL Ni fu rantoin 6.4 mg/dIL

Bilirubin (unconjugated) 40 mgldIL 1 ystatin 2.15 mg/dL

Biotin 290 ng/rnL Oxytetracydline 24 nis/dL

Caffeine 10 mg/dL Phenytoin 10 mg/dL

Captopril 5 rngIdIL Propranolol 500 pg/niL

Cinnarizine 40 rng/dL Quinidine 2 zngIdL

Cocaine 2 rng/dL Simvastatin 20 pg/niL

Didlofenac 5mzg L Theophylline 25 mg/dL

Digoxin 2 gtmL Triglycerides 3000 rg/dL

Dopamine mg/dL Trimethoprim 7. mg/dL

Erythromycin 20mg/dL Verapamil 16 mrg/dL

Fibrinogen 1000J mgldL Warf arin 30 1sg/mL

To evaluate potential cross-reactivity of e assay with other myofibrillar proteins, the substances shown in the
following table were added to two levels of cTnI human lithium heparin plasma samples and run on an Access 2
Immunoassay System.
Values for cross-reactivity were calculated as described in CLSI EP'7-A2. No significant cross-reactivity was
observed (<1%).

C 2013 Beckrnan Coulter, Inc. B16315A Access AccuTnl.3 for use on Access 2 Iinrnunoassy Systems4
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SubsanceConcentrationSubsanceAdded (ng/ntL)

Actin 1000

Cardiac troponin C 10

Recombiant humnan dC-MB 10

Myoglobin 1000

Myosin 1000

Recombinant humaun cTnT25

Skeletal troponin 1I00

Tropomnyosin 10

Limit of Blank
The Access AccuTnl+3 assay has a Limit of Blank (Loll) of < 0.01 ng/mL (gL). One study determined the Loll for
Access AccuTnl+3 to be 0.003 nglmL (pgIL). Loll was tested using a pr ocol based on CLSI EPI7-A2.2'

Limit ot Detection
The Access AccuTnl+3 assay has a Limit of Detection (LoD) of 0.01 g/mL- (pgIL). One study determined the LcD
for Access AccuTnl+3 to be 0.008 ng/mL (pgIL). LoU was tested ing a protocol based on CLSI EPIY-A2.2'

Limit of Quantlfatlon
The Access AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 n mL (pgfL) at 10%CV and 0.02 ng/mL (pgfL) at
20%CV. LoQ for Access AccuTnl+3 was determined usin a protocol based on CLSI EPI7-A2. 2' Multiple studies
were completed, and a minimum of 60 replicates of sever I low concentration troponin I samples were measured
in each study. The expected imprecision in the clinicall relevant concentration range was estimated by combining
data from multiple studies to create a best fit regressi describing the relationship of %CV and troponin I
concentration as shown in the table below.

Access AccuTnl.3 for use on Access 2 Immrunoasay Systemns B16315A C 2013 Beckman Coulter, Ic
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AcaaThI-3 CALIBRATORS
MMl A98144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TnIA2
Intended Use
The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 assay for the quantitative
determination of cardiac troponin I (cTnl) levels in human serum and plasma using the Access 2 Immunoassay
System to aid in the diagnosis of myocardial infarction.

Summary and Explanation
Quantitative assay calibration is the process by which samples with known analyte concentrations (i.e., assay
calibrators) are tested like patient samples to measure the response. The mathematical relationship between the
measured responses and the known analyte concentrations establishes the calibration curve. This mathematical
relationship, or calibration curve, is used to convert Relative Light Unit (RLU) m urements of patient samples to

specific quantitative analyte concentrations.

Traceability
The measurand (analyte) in the Access AccuTnl+3 Calibrators is tr/aceable o the manufacturer's working
calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples ftm this lot of calibrator and are specific to

Cat. No. A98144: SO-SI, 1.5 mL/vial; S2-S5, 1 m~lvial
" Provided ready to use.

* Freeze upon receipt at -20'C or colder.

* Mix contents thoroughly by gently inverting before se. Avoid bubble formation.

Stable until the expiration date stated on the label hen stored at -20'C or colder.

After removing from -20'C storage, the thawed als are stable at 2 to 10'C for 60 days. Label the vials with the
date of thaw or the date of expiration.
Return calibrators to 2 to 100C after each use. o not refreeze opened vials.

* Signs of possible dleterioratoarcnrl v ues out of range.

" Refer to calibration card foractcn t ions.

SO: Buffered bovine serum al umin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1 roClin* 300.

SI, 52, 53, Recombinant troponin complex at cTnI levels of approximately 0.3, 1.2,
S4, SS: 5.0, 25 and 100 ng./mL (pg/I.) in buffered BSA matrix with surfactant,

< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 1
Card:

Access AccuTnl-3 for use on Access 2 lnuoasySystem 816315A 0 2013 Beckman Coulter, Inc.
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Warnings and Precautions
" For in vitro diagnostic use.
" Patient samples and blood-derived products may be routinely processed with minimum risk using the

procedure described. However, handle these products as potentially infectious according to universal
precautions and good clinical laboratory practices, regardless of their origin, treatment, or prior certification.
Use an appropriate disinfectant for decontamination. Store and dispose of these materials and their containers
in accordance with local regulations and guidelines.

" Sodium azide may react with lead and copper plumbing to form highly explosive metal azides. On disposal of
liquids, flush with a large volume of water to prevent azide build-up."5

" Xi. Irritant: 0.1% ProClin 300.

WR 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediatel with plenty of soap
and water. Wear suitable gloves.

" The Material Safet Data Sheet (MSDS) is available upon request.

Procedure
Refer to the appropriate system manuals and/or Help system for infor tion on calibration theory, configuring
calibrators, calibrator test request entry, and reviewing calibration day

Calibration Details
RnteAcs c n+3 Cairao and the Calibrator S2-S5 in duplicate.

The Access AccuTnl+3 Calibrators are provided at six levels - z ro and approximately 0.3, 1.2, 5.0, 25, and 100
ng mL (pgL). Assay calibration data are valid up to 56 days.

Limitations of the Procedure
If there is evidence of microbial contamination or excessivturbidit in a reagent, discard the vial.

')AA
0 2013 Beckman Coulter, Inc. B16315A Access AccuTnl+3 for use on Access, 2 Inimunoassy Systems
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Caposino, Paula

:ram: Cundy. Scott T cSTCundy@beckman.com>
.;ent:Wednesday, June 12, 2013 1:19 PM

To: Caposino, Paula
Subject: RE: Revised Text

Great.

Thanks.

From: Caposino, Paula [mailto:Paula.Caposinocafda.hhs.oov1
Sent: Wednesday, June 12, 2013 12:19 PM
To: Cundy, ScoUtT
Subject: RE: Revised Text

Dear Scott,
No need. I can add this to the file.
Thanks
Paula

Fmom: Cundy, Scott T [mailto:STCundv~abeckman.com1
Sent: Wednesday, June 12, 2013 1:17 PM
To: Caposino, Paula
Subject: Revised Text

Hello Paula,

Yesterday we sent you a response to your LoQ question. I need to revise the text slightly. Sorry for the confusion. The
data does not change and the results do not change. The description of our analysis changes slightly. I have attached
our revised text and will plan to submit it to the DMC.

Thank you,
Scott

1. Limit of quantitatlon (LoQ)

FDA: In response to question 13(a), you state "for each sample, the within-laboratory standard deviation and %C1/ (within-run +
between-run) were calculated... Can you please specify the components of variance that went into within-run and between-
run? Did you include the across days variability? For the data by run temperature, can you explain ho wlif you incorporated the
different instruments and lots into the within laboratory %CV?

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
:ontent of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
:'oregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Caposino. Paula

:ram: Cundy, Scott T cSTCundy@beckman.com>
.Sent: Wednesday, June 12, 2013 1:17 PM
To: Caposino, Paula
Subject: Revised Text
Attachments: Response to June 7- Q1 revision.docx

Hello Paula,

Yesterday we sent you a response to your LoQ question. I need to revise the text slightly. Sorry for the confusion. The
data does not change and the results do not change. The description of our analysis changes slightly. I have attached
our revised text and will plan to submit it to the DMC.

Thank you,
Scott

1. Limit of quantitation (LoQ)

FDA: In response to question 13(a), you state 'for each sample, the within-laboratory standard deviation and %CV (within-run +
between-run) were calculated... - Can you please specify the components of variance that went into within-run and between-
run? Did you include the across days variability? For the data by run temperature, can you explain how/if you incorporated the
different instruments and lots into the within laboratory %Cl/?

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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0 BECKMAN
COUILTER.

Responses to FDA's June 7, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Limit of quantitation (LoQ)

FDA: In response to question 13(o), you state "for each sample, the within-laboratory standard deviation and %CV (wit hin-
run + between-run) were calculated..."* Can you please specify the components of variance that went into within-run and
between-run? Did you include the across days variability? For the data by run temperature, con you explain howlif you
incorporated the different instruments and lots into the within laboratory %CV?

BEC Response to Ouestion I

Within each run temperature, three instruments were each calibrated at three different temperatures, providing
nine testing scenarios. The three days and two runs per day for each testing scenario were seen as six
runs with 10 replicates for each run (60 total replicates). A simple analysis of variance (ANOVA) with
troponin in nglmnL as the dependent variable and run as the independent variable was performed using
a generalized linear model (EP1I5-A2) to provide within-mun and between-run standard deviations with
their combination being within-laboratory standard deviations (SD).

For each sample, the within-laboratory variances and mean values from all nine scenarios were averaged. The
coefficient of variation (CV) was computed for each sample by first taking the square root of its within-
laboratory variance to obtain standard deviation and then dividing by the average mean value. The resultant
precision profile analysis using the mean and %CV for each sample provided an estimate of 10% LoQ at 0.04
ng/mL and 20% LoQ at 0.02 ng/mL for troponin in the same manner as Appendix D in CLSI EP I 7-A2.

Beckman Coulter, Inc. Access AccuTnl.3
1000 Lake Hazeltine Drive k121214
Chaska, MN 55318 a54
Page 1 ofI CONFIDENTIAL
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ram: Cundy, Scott T <STCundy@beckman.com>
aent: Wednesday, June 12, 2013 12:10 PM

To: Picher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: BEC's Proposed Action Plan in the Event of a Thermally Insensitive Sample
Attachments: K121214 response to e-mail questions June 10 A2 At Request.pdf

Hello Ian,

Attached is BEC's proposed action plan in the event that we encounter a thermally insensitive sample. The report is due
to the FDA today by 2 PM EST. I'm wondering if you might be open to Teviewing the document, and then giving me a
quick call to discuss. I want to be sure that we are satisfying the agencys request. I thought it might be useful if we
talked before it is due so that if I need to add something, I would still have time.

Please let me know your thoughts.

Thank you so much,
Scott

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Responses to FDA's June 10, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Thermal

FDA: After discussing the response with the review team, we have theta/lowing request. In your response to question
1(a), you explain that "if a sample that was thermally insensitive led to on anomalous result, the Access 2 system software
would have recorded the data necessary to understand that result. We believe that the anomalousness of such a result,
backed by the ability to record and recover relevant data, would quickly come to our attention by virtue of our complaint
investigation process". To fully resolve this deficiency, the Agency needs to understand exactly what you will do if you
identify that the corrective algorithm has failed. Please clearly explain the corrective action that you will implement if an
anomalous test result is identified. Please specify the threshold in anomalous test results that will trigger the corrective
action. Please be very specific in your description of the corrective action. Be advised that we do not believe that opening
an investigation based on the anomalous result is sufficient. Please provide this detailed corrective action plan to me no
later than Wednesday June 12, 2013 at 2:00 P.M. ES.

BEC Response to Ouestion I

BEC has established an AccuTnl+3 Early Response Team (ERT), to closely monitor the performance of
AccuTnl+3 for the first 12 months after commercialization. This is a multi-functional team of troponin subject
matter experts, including representatives from development, manufacturing, quality, customer and technical
support. complaint handling, product management, regulatory, and program management. It is the responsibility
of this team to review customer complaints, and rapidly address any issue related to the AccuTnl+3 assay
commercialization, including product performance.

The Accurnl+3 ERT facilitates real-time cross-functional surveillance of all customer feedback related to the
AccuTnl+3 assay. ERT surveillance accelerates investigation into potential product performance issues during
the early phase of AccuTnl+3's product release, allowing us to evaluate potential issues before reaching our
traditional product escalation thresholds. Therefore, a single report of a potential product performance failure,
regardless of the severity and magnitude of the failure, will be rapidly addressed by the ERT. The ERT will
investigate all reports of potential "thermal insensitivit" as well as any other unexpected product performance
failures.

If thermally insensitive samples are identified and confirmed, SEC will use a risk management approach to
determine the appropriate corrective action. For AccuTnl+3. the probability of thermally insensitive samples
causing falsely increased or decreased results, resulting in a potentially hazardous situation, has been determined
to be Remote according to BEC's risk management process. Since we do not have any historical occurrence
rates for this new failure mode, we will use discrete events for determination of the trigger threshold versus an
occurrence rate. SEC believes that selecting a specific number of discrete events to trigger action is more
conservative than selecting an occurrence rate given the lack of historical information and the large number of
tests sold per year (> 28 million). SEC defines the occurrence of 1-4 annual discrete events for the potentially
hazardous situation as a Remote occurrence.

Beckman Coulter. Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 10,.2013
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If annual discrete events = I to 4 (Low incidence'rate)

1. Investigate root cause (e.g., sample handling, contamination, drug interference, heterophile, etc.)
2. Update risk assessment based on event if appropriate
3. Determine CAPA eligibility and potential corrective action(s) (see Table 1-I below)
4. Continue post-launch surveillance

If annual discrete events 2! 5 (High incidence rate)

I . Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

For this approach, a discrete event is defined as a customer complaint resulting in confirmed thermally
insensitive sample(s) yielding falsely increased or decreased result(s) where the increase or decrease is proven to
be caused by inappropriate adjustment of the thermal algorithm (residual thermal bias). Specifically. one
discrete event would represent one malfunction, which may have resulted in more than one erroneous patient
result. Although the malfunction may result in more than one customer complaint, if it is tied to one
malfunction event, then it is counted as one discrete event.

The actual corrective action(s) depend on the frequency, magnitude, severity, and root cause. Several potential
outcomes are possible. and would be driven by the risk assessment and CAPA. Examples of potential corrective
actions are identified in Table 1-1 below:

Table 1-1: Potential Corrective Actions in Event of Failure
Frequency Potential Corrective Action

Low incidence Customer communication and/or Labeling Change
(1-4 discrete events) *Technical Bulletin

* Important Product Notification
* Labeling change (updates to IFU)
* Design Change

High incidence All of the above plus...
Q(>5 discrete events) Product CAPA

Product Corrective Action escalation
________________Communication to FDA

The AccuTnl+3 ERT process will rapidly identify and address any product performance issues experienced by
customers, including thermally insensitive samples should they occur. This process is directed by and staffed
with subject matter experts who have been intimately involved in the development of the thermal algorithm and
the Accurn-43 reagents, and customer support of the current troponin assay. BEC is committed to this plan to
ensure that appropriate action is taken in the event of any AccuTnl+3 performance failure.

Beckman Coulter. Inc. Access Accurni+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 10, 2013
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Question 2: Limit of quantitatlon (LoQ)
FDA: Please provide an explanation for the difference in the performance of sample 4 depending on the instrument used
(please refer to FDA's Calculation of Within-Lab Standard Deviation and %CV for Each Instrument). We are concerned that
the %CV for this sample doubled (from 15% to 30%) depending on the instrument that was used. Again, please provide
this information by Wednesday June 12, 2013 at 2:00 P.M.

FDA's Calculations of Within-Lab Standard Deviation and %CV for Each Instrument
Instrument Sample ID Mean SD %/CV
402603 I4 I0.025 1 0.007 I30%
502884 4 0.027 10.005 190/
507310 4 0.026 10.004 15%

BEC Response to Question 2

BEC calculations of within-laboratory standard deviation yield slightly different, but similar values to those
calculated by the Agency (See Table 2-1):

Table 2-1: Within-Lab Standard Deviation and %CV of Sample 4 by Instrument
Instrument Sample I D Mean SD %/CV
402603 I4 I0.025 I0.0067 I26%
502884 4 0.027 10.0047 18%
507310 4 0.026 10.0038 15%

Imprecis ion estimates are subject to variability much like individual replicates. A distribution of imprecision
measurements is expected when the same sample is evaluated on numerous occasions and under multiple
conditions. The result for Instrument 402603 above can likely be attributed to the random variability
associated with imprecision estimates. This random variability cannot be distinguished from systematic
variability associated with a particular variable based on this data alone. Other samples in the Limit of
Quantitation (LoQ) study demonstrate lower or equivalent imprecision on Instrument 402603 when
compared to the other two instruments (see Table 2-2 for two examples). further supporting the hypothesis
of random rather than systematic differences in imprecision.

Table 2-2: Within-Lab Standard Deviation and %CV of Samples 2 and I I by Instrument
Instrument Sample ID Mean SD %/CV
402603 2 0.014 0.0033 24%
502884 2 0.016 0.0050 31%
507310 2 0.014 0.0035 26%
402603 11 0.037 0.0025 7%
502884 11 0.035 0.0029 8%
507310 11 0.034 0.0023 7%

Creating a precision profile using multiple samples in the derivation of LoQ provides a robust estimation of
imprecision at specified concentrations while reducing the impact of random variability observed for
individual samples. When results for all samples in the Limit of Quantitation (LoQ) study are evaluated.
rather than a single sample on a single instrument, the precision profile approach as specified in Appendix D
of CLSI EPI 7-A2 yields a 20% CV LoQ of 0.02 nglmL. This same conclusion is reached regardless of
whether the study is evaluated instrument by instrument, reagent lot by reagent lot, or run temperature by
run temperature.

Beckman Coulter, Inc. Access Accurnl.3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MN 55318 June 10, 2013
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Caposino, Paula

:ram: Callaghan, Jim
Jent: Wednesday, June 12, 2013 7:52 AM
To: Caposino, Paula
Subject: RE: Information for DS for instrument that we are getting ready to clear.

I would only put in the stuff in bold plus what you have under Systems Descriptions. You should also include the
Troponin description

Jim

From: Caposino, Paula
Sent: Tuesday, June 11, 2013 6:55 PMV
To: Callaghan, Jim
Subject: Information for DS for instrument that we are getting ready to dlear.

Hi Jim,
I am preparing the DS for the Access 2 Immunoassay System that will most likely be cleared with troponin from Beckman

Coulter. I was hoping you would look at this information that I want to put in the DS for the analyzer. Is this too
much? Is it not enough? Let me know if I am in the ballpark. Thanks.

Paula

Device description:
The Access 2 Immunoassay System Is a microcomputer controlled, random-access and continuous-access
Instrument. The Instrument performs enzyme Immunoassays utilizing paramagnetic particle solid phase and
chemiluminescent detection. A luminometer measures the amount of light generated by the reaction. The
Access 2 Is designed to be used with numerous different Immunoassays. The system software was designed
such that immunoassays; can be added to the system without changing the system software. A separate assay-
specific protocol file, the AFF, Is loaded into the system. The APF contains all assay specific parameters used
to process a particular assay including:

* Identification of reagents used to process the assay
* The sequence and volumes of the sample and reagent additions
* Mixing parameters
* Incubation times
* Math model used to convert the measured response to a reportable result
* Calibration information
* Thermal algorithm

The major Access 2 Immunoassay System components which execute all system processing, control and
interface functions are listed below:

* Carousel Module
" Pipettor Module
* Analytical Module
* Fluidic Module
* Electron ic/Systems Computer
* Peripheral Module

Systems Descriptions:
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1. Modes of Operation:
Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer, webserver, or mobile device?
Yes X orNo __

Does the applicant's device transmit data to a computer, webserver, or mobile device using wireless
transmission?
Yes ___orNo X

2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes for this line of product types:.
Yes X or No

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Sampling and Handling:
Instruction on sample handling is provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access AccuTnl assay, calibration is required every 56
days.

6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control material be tested a
minimum of once a day. The sponsor also states that quality control testing should be performed in accordance
with laboratory accreditation requirements, applicable laws and good laboratory practices.

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify' the sender by e-mail or phone.

(9(00
2
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Caposino, Paula

:ram: Oetter, Kerrie S cksoetter@beckman.com>
J;ent: Monday, June 10, 2013 2:47 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: Beckman Coulter response to k121214 June 7 Al Request

Importance: High

Dear Paula,

Please call - 4pm Eastern Time

Toll-free dial-in number (U.S. and Canada):
(866) 548-3459

Conference code:
276 553 7316

Beckman Coulter Employees that will beaon the teleconference:

Scott Cundy, Vice President Regulatory Affairs and Quality

Kerrie Cetter, Senior Regulatory Affairs

Kathy Horsfall, Senior Program Manager

Corey Carlson, Development Manager

Eric Hjelm, Staff Application Scientist

Marion Navratil - Senior Manager Development

Thanks,
Kerrie Oetter

From: Caposino, Paula [mailto:Paula.Caposino~fda.hhs.aov1
Sent: Monday, June 10, 2013 12:59 PM
To: Cundy, Scott T
Cc: Oetter, Kerrie S
Subject: FW: Beckman Coulter response to k121214 June 7 Al Request
Importance: High

Dear Scott,

Thank you for the information that you provided to me this morning.

After discussing the response with the review team, we have the following request. In your response to
question 1 (a), you explain that "if a sample that was thermally insensitive led to an anomalous result, the Access
2 system software would have recorded the data necessary to understand that result. We believe that the
anomalousness of such a result, backed by the ability to record and recover relevant data, would quickly come
to our attention by virtue of our complaint investigation process". To fully resolve this deficiency, the Agency

1 c~DI
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needs to understand exactly what you will do if you identify that the corrective algorithm has failed. Please
clearly explain the corrective action that you will implement if an anomalous test result is identified: Please
specify the threshold in anomalous test results that will trigger the corrective action. Please be very specific in
t'our description of the corrective action. Be advised that we do not believe that opening an investigation based
,)n the anomalous result is sufficient. Please provide this detailed corrective action plan to me no later than
Wednesday June 12, 2013 at 2:00 P.M. lEST.

We would also like to schedule a teleconference with you for today to discuss this request. Let me know what
time you are available.

Thank you very much,

Paula

P.S., I will follow up this email with a question regarding your LoQ analyses from our Statisticians.
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Capasino. Paula

From: De, Arkendra
Sent: Monday, June 10, 2013 2:00 PM
To: Caposino, Paula
Subject: RE: Fallow up question for Beckman. Does this get to the point?

Yes, it gets to the point. Looks good

Arkendra

From: Caposino, Paula
Sent: Monday, June 10, 2013 1:58 PM
To: De, Arkendra
Subject: Follow up question for Beckman. Does this get to the point?

Dear Kerrie,

Please provide an explanation far the difference in the performance of sample 4 depending on the instrument
used (please refer to FDA's Calculation of Within-Lab Standard Deviation and %CV for Each Instrument). We
are concerned that the %CV for this sample doubled (from 15% to 30%) depending on the instrument that was
used. Again, please provide this information by Wednesday June 12, 2013 at 2:00 P.M.

FDA's Calculations of Within-Lab Standard Deviation and 96CV for Each Instrument
Instrument Sample id Mean SD %CV
402603 I4 I0.025 0.007 I30%
502884 4 0.027 0.005 19%
507310 4 0.026 0.004 15%

Thank you in advance for your response.

Regards,

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
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FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
mmediately notify the sender by e-mail or phone.

Q26
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Caposino, Paula

From: Pitcher, Ian
Sent: Monday, June 10, 2013 12:48 PM
To: Caposino, Paula; Chesler, Ruth A
Subject: RE: Corrective Action Plan request from Beckman--Please read for adequacy????

looks good to me.

Ian

From: Caposino, Paula
Sent: Monday, June 10, 2013 12:40 PM
To: Pitcher, Ian; Chesler, Ruth A
Subject: Corrective Action Plan request from Beckman--Please read for adequacy????
Importance: High

Dear Scott and Kerrie,

Thank you for the information that you provided to me this morning.

After discussing the response with the review team, we have the following request. In your response to
question I1(a), you explain that "if a sample that was thermally insensitive led to an anomalous result, the Access
2 system software would have recorded the data necessary to understand that result. We believe that the
anomalousness of such a result, backed by the ability to record and recover relevant data, would quickly come
to our attention by virtue of our complaint investigation process". To fully resolve this deficiency, the Agency
needs to understand exactly what you will do if you identify that the corrective algorithm has failed. Please
clearly explain the corrective action that you will implement if an anomalous test result is identified. Please
specify the threshold in anomalous test results that will trigger the corrective action. Please be very specific in
your description of the corrective action. Be advised that we do not believe that opening an investigation based
on the anomalous result is sufficient. Please provide this detailed corrective action plan to me no later than
Wednesday June 12, 2013 at 2:00 P.M. EST.

We would also like to schedule a teleconference with you for today to discuss this request. Let me know what
time you are available.

Thank you very much,

Paula

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, QIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
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Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
T MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
.-ROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.
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Caposino, Paula

ram: De, Arkendra
.ent: Monday, June 10, 2013 10:56 AM
To: Caposino, Paula
Cc: Meier, Kristen 1.
Subject: RE: Beckman Troponin REsponse
Attachments: FDA Plasma Calculations for K121214.dac

Thanks Paula. I just saw that Beckman sent in the response for the questions we had on Friday of last week.
Attached are calculations that I did using only the plasma measurements.

A few things I noticed:
1. Page 28 of the Sponsors May 3, 2013 response doesn't make sense to me. The %CV listed in table 13-3 on page
28 doesn't match the calculated results.
What I mean is that when dividing the standard deviation by the mean and multiplying by 100, using the numbers in the
table, the %OV result is not the same as the %CVs depicted in the table.
2. The calculated results from me differs from the sponsor's table 13-3 on page 28 (referring to same response as number
1). As it turns out, the sponsor did something different (haven't gotten a chance to look at it in detail).
3. There are statistically significant differences in the variance when comparing across instruments at 28 C run
temperature. These are in the attachment.

Arkendra

Fmom: Caposino, Paula
Sent: Monday, June 10, 2013 9:12 AM
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: RE: Beckman Troponin REsponse

Sorry Arkendra,
I just got this. The 02 is likely the plasma measurements and the 06 is in serum.
Thanks,
Paula

We could just focus on plasma.

Q~oT
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FDA's Calculations of Within-Lab Standard Deviation and %CV for Each Instrument

Used only plasma data for all calculations

Instrument 402603 _________________________
Sample Mean SD (across instruments, sites, temperature, runs, days, %CV
ID replicates)

1 0.0 11 0.005 45%
2 0.014 0.005 36%
3 0.023 0.006 26%
4 0.025 0.007 30%
5 10.038 0.003 7.89%
6 0.039 0.003 7.69%
7 0.053 0.003 5.66%
8 0.064 0.006 9.38%
9 0.142 0.007 4.93%
10 0.264 0.0164 6.21%
11 0.037 10.003 8.11%

Instrument 502884 _______________________________

Sample Mean SD (across infstruments, sites, temperature, runs, days, %CX'
ID replicates)

10.013 0.004 31%
2 0.016 0.005 31%
3 0.023 0.006 26%
4 0.027 0.005 19%
5 0.037 0.003 8.11%
6 0.037 0.003 8.11%
7 0.053 0.003 5.66%
8 0.062 0.005 8.06%
9 0.134 0.007 5.22%

0 0.247 10.009 3.64%
11 0.035 10.003 8.57%

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Instrument 5073 10
Sample Mean SD (across instruments, sites, temperature, runs, days, %CV
ID replicates)

1____ 0.011 0.004 36%
2 0.013 0.004 31%
3 0.022 0.006 27%
4 0.026 0.004 15%
5 10.036 0.003 8.33%
6 0.037 0.003 8.11%
7 0.053 0.004 7.55%
8 0.063 0.005 7.94%
9 0.138 0.007 5.07%
10 0.250 0.010 4.00%
11 0.034 10.003 8.82%

Instrument/Temperature Combination Within-Lab Standard Deviations

Instrument 402603, Run Instrument 502884, Run Instrument 5073 10, Run
Temp 28 C Within-Lab Temp 28C Within-Lab Temp 28 C Within-Lab
Standard Deviaitan Standard Deviaiton Standard Deviaiton

Sample 0.002 0.005 0.004
1 *
Sample 0.004 0.008 0.005
2*
Sample 0.008 0.007 0.008
3
Sample 0.009 0.007 0.005
4* 1_ _ _ _ _ __ _ _ _ _

Sample 0.003 0.003 0.003
5 ______________

Sample 0.003 0.003 0.003
6 _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.002 0.003 0.004
7* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.004 0.004. 0.004
8 _____________ _____________ _____________

Sample 0.006 0.008 0.005

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



9* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.015 0.007 0.0096
10* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.002 0.003 0.003
11 ______________

*Indicates that the variance of these samples differs across instruments in a strongly
statistically significant sense (using Bartlett's test for testing equality of variances)
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Caposino, Paula

rom: Kerrie Oetter ckoetter@live.com>
.ient: Monday, June 10, 2013 10:21 AM
To: Caposino, Paula
Cc: ksoetter@beckman.com; stcundy@live.com
Subject: Beckman Coulter response to k121214 June 7 AI Request
Attachments: k121214 response to June?7 Al request.pdt, Appendix 1.pdf

Dear Paula,

Attached is our response to your request dated June 7, 2013, for k121214. You will find the response and
revised IFU attached. I am sending the response through my personal e-mail, since the Beckman Coulter
Outlook is currently out of service.

Please let me know if you have any questions.

Thanks,
Kerrie Oetter
ksoetter@beckman.com / 952-368-7858
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* BECKMAN
COULTER.

Responses to FDA's June 7, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Limit of quantitation (LoQ)

FDA: In response to question 13(a), you state "for each sample, the within-laboratory standard deviation and %C'/ (wit hin-
run + between-run) were calculated..." Can you please specify the components of variance that went into within-run and
between-run? Did you include the across days variability? For the data by run temperature, can you explain howlif you
incorporated the different instruments and lots into the within laboratory %CV?

BEG Response to questionI

Within each run temperature, three instruments were each calibrated at three different temperatures, providing
nine testing scenarios. The data from each scenario's set of 60 replicates (3 days of 2 runs per day with
10 replicates each run) was analyzed using a general linear model as specified in CLSI EP5-A2. This
nested analysis of variance (ANO VA) had troponin in nglmL as the dependent variable and the
following independent variables: day and run nested within day. The resultant run and day variances
were added together to obtain between-run variance. The residual variance (within-run) was added to
the between-run variance to obtain the within-laboratory variance.

For each sample, the within-laboratory variances and mean values from all nine scenarios were averaged. The
coefficient of variation (CV) was computed for each sample by first taking the square root of its within-
laboratory variance to obtain standard deviation and then dividing by the average mean value. The resultant
precision profile analysis using the mean and %CV for each sample provided an estimate of 10% LoQ at 0.04
nglmL and 20% LoQ at 0.02 ng/mL for troponin in the same manner as Appendix D in CLSI EPI 7-A2.

Question 2: Limit of quantitation (LoQ)

FDA: Can you please provide the results of the regression analysis far the study comparing lithium heparin plasma
samples and serum samples randomly selected from among the en tire pivo tal trial cohort in sin glicate excluding all
samples under the LoQ of your device?

BEG Response to question 2.

The Pivotal Trial Cohort data have been analyzed following exclusion of samples with troponin values below
AccuTnl+3 assay's LoQ: the following exclusion of those samples, is provided in Table 2-1 below:

Table 2-1: AccuTnl+3 Access 2, Serum vs Plasma, Passin2 Bablok
Range (n mL) N Slope (95% Cl) Intercept (95% Cl) Correlation

0.02 -20 96 1.00 (0.98 - 1.00) 0.00 (0.00 -0.00)r=10

Beckman Coulter. Inc. Access AccuTnI+3
1000 Lake Hazeltine Drive k121214
Chaska, MVN 55318
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Question 3: Field Effectiveness Study

FDA: Can you explain why the results of sample MORE I provided in table 2-3 "More I Precision Results from the Field
Effectiveness Study"from site Saon lot 2 do not appear to support your current LoQ claim? Specifically, the mean result
obtained by the site based an a sample size of 40 was 0.022 ng/mL with a %CVof 29.1. We are concerned that these data
demonstrate that at 0.02 ng/mL, your device may not consistently provide results with the claimed %CV of less than 20%.
Please provide an explanatian for these results.

BEC Response to Question 3

A number of complex, well-controlled studies were conducted to establish our LoQ claims including those
described in the response to question I above. These studies used patient samples as recommended in
EPI7-A2. Results from the analyses of the studies carried out in accordance with EPI7-A2 demonstrate that
the 20% LoQ is 0.02 ng/mL.

The External Field Effectiveness study was designed to evaluate the precision of three AccuTnl+3 reagent
lots in multiple laboratories over multiple days/runs, in the hands of clinical laboratory technologists.
Results were intended to provide additional confidence that the final AccuTnl+3 product in its entirety-
including thermal algorithm, system software, assay protocol files, etc.-performs properly on fielded
instruments.

The samples used in the Field Effectiveness study were commercial quality controls (QC) that are intended
to reflect the behavior of natural patient samples and thus yield results that are predictive of results from
patient specimens. We used commercial QC in the Field Effectiveness study because our customers would
typically use these kinds of controls to assess the assay's precision performance and to detect performance
issues on a daily basis before testing patient specimens. By using commercial QC in the Field Effectiveness
study, we evaluated the performance of the device as our customers would and as it is intended to be used in
the field.

Our analysis of results from this study showed that the precision acceptance criteria were met for each of the
six QC samples tested at five external laboratories using three lots of reagents. The current question focuses
on results provided in Table 2-3 of our most recent supplemental response. That table, reproduced below,
contains the MORE QC level I results from the Field Effectiveness study where each site performed a
multiday analysis of precision with each of three reagent lots, yielding fifteen sets of results including mean
Tnl concentration. % CV and standard deviation.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA Letter of
Chaska, MVN 55318 June 7,2013
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As shown in Table 2-3, 12 of the 15 mean Tn I concentrations for the MORE I QC sample fallI below 0.02
ng/mL. indicating that the actual concentration of the specimen is below 0.02 ng./mL.

Table 3-1: MORE I Precision Results from the Field Effectiveness Study

Site Sample Lot n Concentration (ng/mL) Cv SD
U MORE 1 1 40 0.016 20.6% 0.0033
A MORE 1 1 80 0.020 20.5% 0.0041
S MORE 1 1 40 0.011 52.7% 0.0058
Q MORE 1 1 40 0.023 5.7% 0.0013
E MORE 1 1 36 0.016 31.3% 0.0050
U MORE 1 1 2 40 10.013 20.8% 0.0027
A MORE 1 2 62 0.010 28.0% 0.0028
S MORE 1 2 40 0.022 29.1% 0.0064
o MORE 1 2 40 0.018 14.4% 0.0026
E MORE 1 2 36 0.013 38.5% 0.0050
U MORE 1 3 40 0.010 16.0% 0.0016
A MORE 1 3 62 0.010 32.0% 0.0032

S ORU 3 40 10.0101 45.0% 0.0045
o ORE 1 3 40 0.017 12.9% 10.0022

:E MoORE 1 3 36 0.010 35.0% 10.003

Beckman Coulter, Inc. Access Accurnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA Letter of
Chaska. MVN 55318 June 7, 2013
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We also provided findings from a precision profile analysis based on CV using all of the MORE I data in
the most recent supplemental response. It is important to note that by using a precision profile approach as
specified in Appendix D of CLSI EPI 7-A2 a regression analysis shows a significant relationship between
concentration and %/CV (p=0.025). This analysis takes into account information from all of the observations
rather than just a single observation. Results from the precision profile (Figure 2-1 shown below) showed a
calculated precision of 18.3% CV at 0.02 ng/mL.

Figure 3-1: Precision Profile

Scatter Plot with Fit
60% - Linear fit (0.5001-

N1 5.88X)

50% ------ 95% Cl

8 - - 95% Prediction
40% interval

U 30%

20%a

10%

0%
0.005 0.01 0.015 0.02 0.025

Concentration (nglmL)

These data support our conclusion that the 20% LoQ of the Accurnl+3 assay on the Access 2 is 0.02
ng/mL. In light of the extensive evidence we have provided based on results from native patient samples
and commercial controls, results from the one data set in question can be attributed to random variation.

Beckman Coutter. Inc. Access Accurnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA Letter of
Chaska, MVN 55318 June 7, 2013
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O BECKMAN
CLME.

Question 4: Linearity

FDA: Your acceptance criteria far samples with troponin concentrations less than 0.075 ng/mL for maximum deviation
from linearity is 0.012 ng/mL. Meanwhile you state "in the new law-range linearity studies, the maximum deviation from
linearity was 1%." Your current acceptance criterion for linearity for samples less than 0. 075 ng/mL is unacceptable broad
(allowable nonlinearity of ±60% at 0.02 ng/mnL, ±40%aot0.03ngmL and±30% at 0.04 ng/mL). Based on your data
(maximum observed non-linearity is 1% in the new law-range linearity studies) you can tighten this criteria. Please tighten
the criteria far allowable maximum deviation from linearity for samples less than 0.0 75 ng/Lt (We recommend no more
than +-15%).

SEC Response to Ouestion 4

The criteria will be tightened to a maximum allowable deviation from linearity of <15% across the entire assay
range. The product instruction for use (I FU) has been updated to reflect these tightened criteria. A copy of the
revised Instructions for Use (11W) is attached in Appendix 1.

Beckman Coulter, Inc. Access AccuTnl.3
1000 Lake H-azeltine Drivek124
Chaska, MVN 55318k221
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Appendix 1: Device label ing (Instructions for Use, I FU)

This IPage Intentionally Leit B3lank

Beckman Coulter, Inc. Acs cun+
1000 Lake Hazeltine Drive k121214 AccessoalAReuts
Chaska, MN 55318 June 7, 2013
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ppendix 1

Access O BECKMAN
Immunoassau Susterns CO ULTER
AccuMThl+3Z
REF A98 143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEV WITH

TEST NAME: TnIA2

intended Use The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescp t immunoassay for
the quantitative determination of cardiac troponin I (cTnl) levels in h an -serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of yocardial infarction.

Surmary and The troponins (1, C, and T) are members of a complex of prote' s that modulate the
Explanaion calcium-mediated interaction between actin and myosin wit n muscle cells.' The nomenclature

of these distinct proteins of the troponin complex is denyv from their respective function in
muscle contraction. Troponin T anchors the troponin co plex to tropomnyosin of the thin
filament, whereas troponin I inhibits actomyosin ATP se, and troponin C is a calcium-binding
subunit. Three isotypes of troponin I (Tnl) have bee identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal mu le, and one with cardiac muscle. The slow
and fast-twitch isoforms have a simila r molecul; weight of approximately 20,000 dalton (Da)
each. The cardiac-specific Tnl (cTnI) isoform s a molecular weight of approximately 24,000 Da
and contains a post-translational tail o a mno acids on the N-terminus of the molecule.223 This
sequence and the 42% and 45% dissi a with the sequences of the other two isoforms have
made possible the generation of hi' y ecific monoclonal antibodies without cross-reactivity
with other non-cardiac TnI forms s~ a result of its high tissue specificity cTnl is a
card io-specific, highly sensitive er for myocardial damage. The Access AccuTn4-3 assay
uses monoclonal antibodies sp cally directed against human cardiac troponin 1.

In myocardial infarction (Ml nI levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 ho and can remain elevated for 4-9 days post MI.,' Numerous
pathologies can potentially ause troponin elevations without overt ischemnic headt disease.89

These pathologies inc , but are not limited to, congestive headt failure, acute and chronic
trauma, electrical ca ersion, hypertension, hypotension, arrhythmias, pulmonary embolism,
severe asthma, sepsi ritical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adria ycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis% th cardiac injury.9"0o Importantly, these other etiologies rawely demonstrate the
classic rising an falling pattern experienced with a Ml which highlights the importance of serial
monitoringiw n the clinical scenario is confusing.8 11 .12

Definition ai yacardlal InfarctIon
In 2012, a ask Force of the Joint European Society of Cardiology (ESC), American College
of Card' logy Foundation (ACCF), American Heart Association (AHA), and World Heart
Feder ion (WHF) published an updated redefinition of MI in which biomarkers play a central
role.'A Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for M!
di nosis.

e 2012 Third Universal Definition of Myocardial Infarction document states that the
following is one criterion for the diagnosis of Ml:

*"Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
(cTn)j with at least one value above the 9 91h percentile of the upper reference limit (URL)
and with at least one of the following:

- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch

02013 Beckman Coulter, Inc. 81i6315A Acces AccTnlt3 for useon Accss 2 Irnmunoassy SYstems
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Appendix 1

block (LBBB);
- Development of pathological Q waves in the ECC;

- Imaging evidence of new loss of viable myocardium or new regional wall motion
abnormality;

- Identification of an intracoronary thrombus by angiography or aultopsy.",1'
Additionally, the Third Universal Definition of Myocardial Infarction document recoin nids
an optimal imprecision level (coefficient of variation, or CV) for troponin assays c 10' t the
9 9 th percentile URL of a healthy population, and recognizes that assays with imprec& ion > 10%
CV do not cause false positive results, but assays with CV > 20% should not be u .1

Because cTn may not appear in blood within the first hours after myocardial i ury,'3IcTn
should be measured upon admission, and then serially at regular intervals demonstrate
a rise and/or fall in cTn values. When an increased cTn value is encounter d inthe absence of
myocardial ischemnia, a careful search for other possible etiologies of ca iaccdamage should
be undertaken.' 4

Pinciples of The Access AccuTnl+3 assay is a two-site immunoenzymatic ("s dwich") assay. Monoclonal
the Procedure anti-cTnI antibody conjugated to alkaline phosphatase is adde to a reaction vessel along with

a surfactant-containing buffer and sample. After a short inc ation, paramagnetic particles
coated with monoclonal anti-cTnl antibody are added. Th uman cTnl binds to the anti-cTnI
antibody on the solid phase, while the anti-cTnl antibod - alkaline phosphatase conjugate
reacts with different antigenic sites on the cTnI /molecu s. After incubation in a reaction vessel,
materials bound to the solid phase are held in a ma etic field while unbound materials are
washed away. Then, the chemiluminescent substra Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measured with umninometer. The light production is directly
proportional to the concentration of cTnI in th ample. The amount of analyte in the sample is
determined from a stored, multi-point calibr ion curve.

Product Access AccuTnl+3 Reagent Pack (for us on Access 2 Immunoassay Systems)
Informantion Cat. No. A98143: 100 determinations, packs, 50 tests/pack

* Provided ready to use.
* Store upright and refrigerate at to 100C.Refrigerate at 2 to 10C for a minmum of two hours before use on the instrument.* Stable until the expiration d te stated on the label when stored at 2 to 10'C.

*Stable at 2 to 100C for 56 ys after initial use.
Signs of possible deteri ation are a broken elastomeric layer on the pack or control values
out of range.

* If the reagent pack i damaged (i.e., broken elastomer), discard the pack.

Rib: 0.1 N NaOH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Warnings and * For in vitro diagnostic use.
Precautions

AccAccuTnl.3 for uson Acss2 Immunoasy Systems 816315A 0 2013 Beckman Coulter, Inc. 9(791
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4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaW't
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials 1. Access AccuTnl+3 Calibrators (for use on Access 2 Immunotassay System
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (P )
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792 7
Procedural 1I. Refer to the appropriate system manuals and/or Help s stem for a specific description of
Comments installation, start-up, principles of operation, system rformance characteristics, operating

instructions, calibration procedures, operational lii ations and precautions, hazards,
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent pac by gently inverting pack several times
before loading on the instrument. Do not inver /open (punctured) packs.

3. Use fifty-five (55) pL of sampfr each dee nination in addition to the sample container
and system dead volumes. Refe tthep opriate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for mple results is ng/mL. To change sample reporting
units to the International System of U ts (SI units) p~g/L, or alternate units such as pg/mL or
ngIL, refer to the appropriate syste anuals and/or Help system. To manually convert
concentrations to the International ystem (pg/L), multiply nglmL by multiplication factor 1.
For manual conversion to pg/mL r ngIL, multi ply nglmL by a factor of 1000.

Procedure Refer to the appropriate system anuals and/or Help system for information on managing
samples, configuring tests, req esting tests, and reviewing test results.

Calibration +u h c-Act airtr OadS nqarpiae and the Calibrator 52-55 in
Details duplicate.

An active calibration c ye is required for all tests. For the Access AccuTnl+3 assay, calibration
is required every 56 d s. Refer to the appropriate system manuals and/or Help system for
information on calib ation theory configuring calibrators, calibrator test request entry and
reviewing calibrati nt data.

Quality Control Quality control aterials simulate the characteristics of patient samples and are essential for
monitoring t sy'stem performance of immunochemical assays. Because samples can be
processed at ny time in a "random access" format rather than a "batch" format, quality control
materials s ould be included in each 24-hour time period.20 Include commercially available
quality c trol materials that cover at least two levels of analyte. More frequent use of controls
or the u of additional controls is left to the discretion of the user based on good laboratory
practic s or laboratory accreditation requirements and applicable laws. Follow manufacturer'
inst tions for reconstitution and storage. Each laboratory should establish mean values and
acc y table ranges to assure proper performance. Quality control results that do not fall within
ac ptable ranges may indicate invalid test results. Examine all test results generated since

Access AccuTnl-f3 for use on Acces2 I mmunoassay Systems B16315A 0 2013 Beckman Coulter, Mrc. I
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obtaining the last acceptable quality contiol test point for this analyte. Refer to the appropriate

system manuals and/or Help system for information about reviewing quality control results.

Results Patient test results are determined automatically by the system software. The amou ofanalyte

,e /a

in the sample is determined from the measured light production by means of the ored

of the 
0 redmou of

calibration data, and the application of mathematical adjustments. Patient test r sults can be

reviewed using the appropriate screen. Refer to the appropriate system man Is and/or Help

system for complete instructions on reviewing sample results.

Umitations of 1. This product is for use on Access 2 Immunoassay Systems only. It is n compatible with UniCel
the Procedure DxI systems. 

on

2. For optimal performance, ambient laboratory temperature sho be maintained between

180C and 28'C (64.4'F and 82.40F) while conducting patient s ple testing. This assay

ra 

sh 

be

employs an algorithm to correct for laboratoo ry temperature uctuations. Up to 10% residual

ys 

e

tus 11

systematic bias maybe observed when comparing patien esu Its obtained at 18*C and 28*C

(64.4*F and 82.4'F).

r
y 

S

tem

3. The reportable measuring range of the assay is define as the range from2OCV LoQ to the

ucti g p I] t s I I st

a 

I 

I

0
S5 calibrator, 0.02 to -100 ng/mL (pg/L). The analyti I rangeof theassayisclefined as the

range from LoD to the S5 calibrator, 0.01 to -100 n mL (pg/L). Troponin I may be detected
in samples between LoD and Lo(:, but with incr ased imprecision. Dependent upon the
concentration of Troponin I in the sample (X , ), port results per the description in the table

below, adapted from CLSI EP17-A2."

Access AccuTnI+3 Result (X) on Access 2 Report result (X) as:

X < 0.01 ng/mL (LoD) Truponin I not detected; result < 0.01 ng/mL
0.01 ng/mL (LoD)s X < 0.02 ng/mL (20% CV L X ng/mL, interpret result with caution due to higher

7 assay unpreci sion
X a 0.02 ng/mL (20% CV LoQ) X ng1rnL

X > -100 ng/mL (S5 calibrator value) >-I00ng1mL

4. For assays employing antibodi , the possibility exists for interference by heterophile

u

n b

t

s

d
naantibodies in the patient sam e. Patients who have been regularly exposed to animals or

c

de

e

n Ie

r

a

C

It

e

f

r

n

f c

a

r

e

ahhave received immunothera y or diagnostic procedures utilizing immunoglobulins or

g

r

gn h

0

te

I

u

a

I
immurroglobulin fragment may produce antibodies, e.g. HAMA, that interfere with

t

t

a e

e

a

0

s

immurroassays. Addition ly, other heterophile antibodies such as human anti-goat

t

I

s

re

naantibodies may be pre I in patient samples.22,23 Such interfering antibodies may cause

eu

eerroneous results. Ca Ily evaluate the results of patients suspected of having these

sa 

a

rr

lu p h

nraantibodies.

10

5. Other potential int ferences in the patient sample Could be present and may cause

u

nm

as

nme n

to

eerroneous results n immunoassays. Some examples that have been documented in literature

g

I al factors 11

rr

include rheuma id factor, enclogerrous alkaline phosphatase, fibrin, and proteins capable of

0
v a d a en

t
dnc 

rIbinclingtoalk ine phosphatase.11,15 Fibrinolytic agents activate proteases that may

influencepr ein measurements, including troponin.26 Carefully evaluate the results of

patients so ected of having these types of interferences.

6. Thethe I profile of native human cardiac troponin I was used in development of this

. ' 

8 
t 

al 

P 

e

assay. Tr ponin I not from this source (e.g. recombinant antigens) may behave differently.

7. The ro of preanalytical factors in laboratory testing has been described in a variety of
eM

publ* ed literature.'7,'B,'9 Following blood collection tube manufacturers' specimen

Coll ction and handling recommendations are essential to reduce preanalytical errors.

8. Access AccuTnI+3 assay is not intended to be used in isolation. Results should be
rpr te I co lu ct io w i th otl

terpreted in conjunction with other diagnostic tests and clinical information. When serial

samples are obtained and troponin is considered in the clinical context of each patient, acute

events such as MI may be distinguished from other conditions causing myocardial injury.12

9. The Access AccuTnl+3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (pg/L).

0201311cckman Coultet, Inc. B16315A Access AccuT.I+3 I., u. n Acccz 2 Immunoassay systems Qqll a
Page 5

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Appendix 1

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 99 1h percentile

upper reference limit (URL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527)y ubjects
were enrolled at seven geographically diverse locations. Both male and female su "ects were
included with approximately half above the age of 40 years and the other half ween 18 and
40 years.

Subjects were excluded from the study if they met any of the following itefia:

* Disease(s) of/or affecting the cardiovascular system, including: h ertension, angina,
coronary artery disease, history of Ml, history of percutaneous anscoronary
angiography/angioplasty (PTCA) or coronary arter bypass aft (CAEG), peripheral
artery disease including cerebrovascular disease/stroke or ep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

" Currently taking a medication for cardiovascular dise e, including: ACE inhibitors,
angiotensin 11 receptor blockers, beta-blockers, calci channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

* Diabetes.
* Chronic kidney disease.

* Oherserou choni dieae~s, iclding ncer, leukemia, emphysema, chronic
obstructive pulmonary di~sealse(CiOPO), ,HBV, HCV, lupus erythematosus,
rheumatoid arthritis, and/or seoderm
*Acute bacterial or viral infecion, ind ing: bronchitis, upper respiratory infection, strep
throat, influenza, pneumonia, mono ucleosis, oral/genital herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrate the 99"1 percentile upper reference limit (URL) to be
0.02 ng/mL (95% Cl: 0.01 - 0.05).

99 th Percentile U per Reference Limit of a Healthy Population

n Age Range (years) 99Prcnile

527 18-94 0.02 ng/rnL (0.01-0.05)

In addition to this Ref ence Interval study of healthy adults, a multicenter prospective study of
1929 patients presen ng to the Emergency Department with chest pain was conducted in order
to evaluate diagno ic cutoff values and establish clinical utility. See the following Clinical
Performance Eva ation section for further information.

Clinical Diagnosis of yacardlal Infarction
Performance As/describ in the Summary and Explanation section of this document, the Universal

Evaluation Definitio of Myocardial Infarction document has recommended the use of more sensitive cTn
assa ys d lower cutoffs. To establish clinical performance of Access AccuTnl+3 to aid in the
diagn sis of MI, a clinical study was conducted to evaluate sensitivity (% MI correctly
ide fied) and specificity (% non-MI correctly identified) at cutoffs near and at the 9 9th

pe entile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED)
patients presenting with chest pain or equivalent ischemic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Acocm Accul n1-3 for uson Accvss2lmrmunoassay Systeins B16315A C2OI3B3ecknnanCnultLer, Inc.
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Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
Infarction."I Investigators and adjudicators were blinded to the Access AccuTnl+3 assay
results. All results presented below were based on the adjudicated diagnoses. The M! incidence
was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.

het 2012 third Universal Definition oftMyocardial Infarction was published after completion of this prospective study.1 2

Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial trop in
measurements for patients presenting early after symptom onset (< 8 hours).27 owever,
patient estimates of symptom timing may not be totally reliable, prompting rial sampling
recommendations after admission to the emergency department. Based on ese guidelines and
literature recommendations, study results are presented for the followin time intervals:

* < 8 hours and 8 hours after symptom onset
* Baseline, 1 -3 hours, 3 - 6 hours, and : 6-9 hours after adm' sion

Receiver Operating Characteristic (ROC) curves and Areas Un the Curve (AUC) were
generated for serial time intervals after symptom onset and a ission. Study results showed
the AccuTnl+3 assay to have significant diagnostic efficacy all time intervals (AUCs 0.94-0.97,
p < 0.0001).

Diagnostic sensitivity (% Ml correctly diagnosed) and ecificity (% Non-MI correctly
diagnosed) were also determined as shown in the ta s below. Cutoffs of 0.02 ng/mL and
0.03 ng/mL yielded 97% and 94% sensitivity respec -ely for cTnl measurements ! 8 hours after
symptom onset. Specificity ranged from 82% to 8/.

A cutoff of 0.03 ng/mL may be used as anaid i the diagnosis of MI as this cutoff yields 94%
(91-98) sensitivity, and 87% (85-89) specifici.

Diagnostic Sensitivity and Specificit or Serial ime Intervals After Symiptom Onset

Tnt cutoff for ensitivity Specificity
Diagnosis of Hours After (Ml patie s correctly diagnosed) (Non-MI patients correctly diagnosed)

Ml (a) Symptom Onset 9951 Cl a
(ng/inL) 990" CI

0.2 <S8hours 96 94-99 83 81-86
S 8hours 97 94-100 82 79-84

<S8hours 92 87-96 89 87-91
0.03

Sh ooms 94 91 -98 1 87 85-89

Diagn tic Sensitivity and Specificity for Serial ime Intervals7 A fter Admission to the Emergency Department

Tni cutoff for Sensitivity Specificity
Diagnosis of Hours fter (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI (a) A sision ________________

(nglmL) obED %11 950% C11l 950% 0l

Baseine 92 88-95 S4 83 -&

0 211 o 3 98 94-100 86 83-88
:3 to 6 98 95-100 81 78-83
:6 to 9 1 93 81-99 76 71-82

Baseline 87 83-91 89 88-91
I 1to 3 96 91-99 89 87-91

0.3a3to 6 95 90-99 87 84-89
S61to 9 91 78-97 87 82-91

O2013 Beckman Coulter, Inc. 1316315A Access AccuiTnk*3 for use on Access 2 Immunoassay Sy stems Q~
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In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction 11"12

When serial samples are obtained and the marker is considered in the clinical context of eac h
patient, acute events such as MI may be distinguished from other conditions causing
myocardial injury. The AccuTn-+3 assay is not intended to be used in isolation; resul should
be interpreted in conjunction with other diagnostic tests and clinical information.

positive predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of MI diagnosis in patients with e vated cTnl) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patienwt/-elevated
cTnl) were calculated for the multicenter prospective study, pr CLSI Gui line l/LA2I-A2.28

Predictive value analysis, unlike ROC analysis, is direcl proprtonal the prevalence of
disease in the intended use population. The overall Ml prevalence of % in this study is
consistent with literature and public health findings, adiicts at te study population is
representative of the intended use population. Non-rersnai study populations with high
MI prevalence (35-50%) may overestimate apparent diagnostic curacy, particularly PPVs (up to
80-90%).29 Since predictive value analysis is prevalence depe ent, results will vary by region
and facility.

Study results are shown in the following tables. NPVs in cate nearly all patients with cTnl
values < 0.03 ng/mL were diagnosed with conditions ot er than myocardial infarction (non-MI).
PPVs indicate that approximately 51-58% of patients ith cTnl 'values :0.03 ng/mL were
diagnosed with Mi.

PPV and NPV for Serial Time In rvals After Symptom Onset

AccuTni Positive Predictive alim (Patients Negative Predictive Value (Patients
cutff Hours After nksln cutoff di nosed as MI below cutoff diagnosed as Non-MI)

(ng/mL) Syptm 95% 0Q1 95% CI

0.2 < 8hours 49 43-54 99 99-103
S 8hours 43 M_-48 100 99-103

0.3 <S8hours 58 52-64 98 98-99
2:8hours 45-56 99 99-103

V and NPV for Serial Time Intervals
AX rAdmission to the Emergency Department

AccuTnI Hor After Positive Predictive Value (Patients Negative Predictive Value (Patients
cutoff =disio above cutoff diagnosed as MI) kdmo cutoff diagnosed as Non-I

(ng/sL) to ED 'e95%" Cl 950,1 CI

Basee 47 43-51 99 98-99
1 o3 45 39-51 103 103-103

0.02
to,6 46 41-52 100 99-103

Lt o 9 41 31-51 98 97-100
Baseline 55 50-60 98 97-99

1Ito 3 53 46-59 100 99-100
0.3:3 to 6 54 49-60 99 98-100

2t6to 9 55 43-67 98 96-100

Noe Sin predictiv value analsi is5 prevalence-dependent, results will vary by region and facility.

The results a re representative of the use of low troponin cutoffs, emphasizing the importance
of rial samp les when low cutoffs are used. However, even a single elevated troponin value

reased the prbaityo MI from 13% to 51-58%, providing important information to the
clinician.

Access AccuTnl'3 for use on Access 2 Inimunoassay Systems 916315A 02013 Beckman Coulter, Inc. 5
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Non-MI patients with elevated cTnl values (Myocardial Injury)
Of the 1676 non-MI patients in the Beckman Coulter prospective mnulticenter pivotal trial, 217
(13%) had at least one cTnl value 0.03 nglmL on one or more of the serial draws. Of these 217
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrialI
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachyca (ia;
or non-cardiac conditions such as renal failure or pulmonary embolism that may re sult tdi
myocardial damage. Results are consistent with literature findings that cTnI may be vtdi
non-MI patients with coronary and/or non-coronary disease with myocardialinju .31
Elevated cTnl values in a non-MI patient should not be disregarded. Troponin i pecif ic for
myocardial injury; serial samples and clinical context allow identification of pients with acute
and chronic conditions causing myocardial injury.

Specific Unoarity
Performance The Access AccuTnl+3 assay demonstrates clinically acceptable [in rity throughout the

Characteristics analytical measuring range. Twelve studies, based on CLSI EP6- , 2 were performed to
determine linearity of the Access AccuTnl+3 assay. For each st y, one high sample at orabove
the highest calibrator level and one low sample approximate at the limit of detection were
mixed to make seven evenly distributed sample concentra ions. Four replicates of the seven
mixed samples, eight replicates of the low sample and e' t replicates of the high sample
were run on the Access 2 Immunoassay System. The cess AccuTnl+3 assay demonstrates
linearity with a maximum deviation between a line and non-linear fit of 15%.

Imprecision
This assay exhibits total imprecision of! 8% at oncentrations >0.075 ng./mL (ltg/L), and total
Standard Deviation (SD) 5 0.006 ng./mL (p at concentrations 5 0.075 ng/mL (pg/L). One
study, based on CLSI EPS-A233 guidelines, rovided the following data. This study used one
low spiked patient pool, three commerci controls and one high patient pool. These samples
were tested in duplicate in two runs p shift, two shifts per day, over a total of 13 days,
generating at least 20 independent a ays.

ean Within Run Between Run TotalImprecision
Sample ng/ml.) (0%,CV) (%CV) (%CV)

Low Spiked Patient Pool 0.07 5 5 7
Commercial Control 0.91 2 5 5
Commnercial Control 1.96 2 5 5
Commnercial Cont 3 13.97 2 5 5

High Patient 1. I 56.36 5 4 6

A separate study/as performed to assess overall imprecision by incorporating additional
variables than e study above. This overall imprecision study was conducted over 14 days and
included mu pIe instruments, calibrations, reagent lots, and fluctuations in laboratory
temperatur . Three patient pools were analyzed throughout this study.

7 apeMeant Overall Imprecision Overall Imprecision
Sape(ng/mL) (SD, ng/mL) (%CV)

Patient Pool 1 0.04 0.003 8
Patient pool 2 0.43 0.022 5
Patient pool 3 1.01 0.043 4

Analytcal Speclflclly/lnterferences
The following potential interfering substances were added to lithium heparin plasma pools at
three concentrations of cTnl (0.01 nglmL, approximately 0.05 ng/mL, and approximately
0.50 ng/mL). Additionally, each substance was tested at two concentrations. This study was run
on five Access 2 Immunoassay Systems and values were calculated as described in CLSI
EP7-A2.M4 At the highest concentrations listed below, no interference was observed.

02013 11cckman Coulter, Inc. 816315A Acccss AccTnl+3 for use on Accs 2 Imrnunoassy SystemsC2Q
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mgldL Furosemide 40 mgldL

Acetylsalicylic Acid 65 mgldL Hemoglobin S Mngt

Allopurinol 40 mgldL Human Serum Albumin 6000 g/dU

Anibroxol 40 mgldL Ibuprofen mgW/dL

Ampicillin 5 mg~dL Low MW Heparin r 2. U/mL

Ascorbic Adid 6 mg/dL Methyldopa 2.5 mgtdL

Atenolol 1 mg/dL Nifedipine 60 pg/mL

Bilirubin (conjugated) 40 nmg/dL Nitrofurantoin 6.4 nig/dL

Bilirubin (unconjugated) 40 mgldL Nystatin 2.15 mg/dL

Biotin 290 ng/rnL Oxytetracy ne 24 mgldL

Caffeine 10 mg/dL Phenyto 10 mg/dL

Captopril 5 mg/dL. Prop nolol 500 pg/mL

Cinnarizine 40 mgldL Q ~nidine 2 mgtdL

Cocaine 2rng/d L /imvastatin 20ugtmL

Diclofenac 5 rng/dL Theophylline 25 rngdL

Digoxin 200 ngfmL Triglycerides 3000 mg/dL

Dopamine 30 mgtdL Trimethoprini 7.5 mg/dL

Erythromycin 20 mg/dL Verapaniil 16 mg/dL

Fibrinogen 1000 mgldL /Warfarin 30 pg/mL

To evaluate potential cross-reactivit f the assay with other myofibriliar proteins, the
substances shown in the following ble were added to two levels of cTnl human lithium
heparin plasma samples and /run n an Access 2 Immunoassay System.
Values for cross-reactivity wer alculated as described in CLSI EP7-A2.30 No significant
cross-reactivity was observed <1%).

SubsanceConcentration
Added (nglmL)

1000
/Cardiac troponin C 1000

Recombiant human CK-MB 1000

Myogobin1000

Myosin 1000

Recombinant human cTnT25

Skeletal troponin 1 1000

Tropornyosin 1000

Access AccuTnl+3 assay has a Limit of Blank (LoB) of < 0.01 riglrL (pg/L). One study
/determined the LoB for Access AccuTnl+3 to be 0.003 nglmL (pig/L). LoB was tested using a

protocol based on CLSI EPI7-A2.2'

AccsAccuA ni.3 for use on Accrss2 Irmmunoasy Systerms 816315A 02013 Beckman Coulter. Inc. o107
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Umit of Detecion
The Access AccuTnl+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (pgftj. One study
determined the LoU for Access AccuTnl+3 to be 0.008 nglmL (pg/L). LoU was tested usin
protocol based on CLSI EPI7-A2.2'

Umnit of Quaniltotion
The Access AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 ng/mL (Mg/L) at 10%C and
0.02 ng/mL (pg/L) at 20%CV LoQ for Access AccuTnl+3 was determined usin a protocol
based on CLSI EPI7-A2.2' Multiple studies were completed, and a minimu f 60 replicates of
several low concentration troponin I samples were measured in each stud . The expected
imprecision in the clinically relevant concentration range was estimate y combining data
from multiple studies to create a best fit regression describing the rel ionship of %CV and
troponin I concentration as shown in the table below.

tn 2Ui fQattainPo 291
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Access Q BECKMAN
Imniunoassagj SUstems COULER
Accuffhui3 CALIBRATORS
REF1 A98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEM ITH

TEST NAME: TnIA2 7
Intended Use The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuT +3 assay for the

quantitative determination of cardiac troponin I (cTnl) levels in human ser ;and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myoc dial infarction.

Summary and Quantitative assay calibration is the process by which samples with nown analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samp s to measure the response.

The mathematical relationship between the measured response nd the known analyte
concentrations establishes the calibration curve. This mathe cl eaionship, or calibration
curve, is used to convert Relative Light Unit (RLU) measure ents of patient samples to specific
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnl+3 Ca' rators is traceable to the manufacturer's
working calibrators. Traceability process is based o NrISO 17511.

The assigned values were established using repr entative samples from this lot of calibrator
and are specific to the assay methodologies of e Access reagents. Values assigned by other

Product Access AccuTnl+3 Calibrators (for use ni Access 2 Immunoassay Systems)
Information Cat. No. A98144: SO-SI, 1.5 m~lvial; 2-S5, 1 mL/vial

* Provided ready to use.Freeze upon receipt at -200C o colder." Mix contents thoroughly by ently inverting before use. Avoid bubble formation.
Stable until the expiration ate stated on the label when stored at -20'C or colder.

*~~~~~~ Afe re o I fromt on oa the t hawed vilorftbea 
o 0 Cfr6 a s a e

th vas ih ah da te tha w r the da teo x iai n

Retumn calibrators to to 100C after each use. Do not refreeze opened vials.
Signs of possible d erioration are control values out of range.

* Refer to catibratic card for exact concentrations.

S4O: 5.,2 n40 gm p/)i uffered bvnseualmi( BSA matrix with surfactant, 01
c %sodium azide, and 0.1 % ProClin 300.

Cal ation soim ie n .%Poln30
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Warnings and * For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectio
according to universal precautions and good clinical laboratory practices, regardless their

regultion and uideines

orgn trtn, 43: May cersntiation bye skn cppotat iifcatfrdcnaiai
and~a water. Wea sutallgovs

Procedureore onioeo theaporaesstem manurals and/ help sontefors inforainwt ocairto

Calibrationaion an andthiCaibatrnSes.i

Thei Acce ayn+ Cireatwtorh rrva levesadzr and apprplmigtofr igl xoimeal.,12
5.0, 25, adisoa 100 nmliqis ( glus caibra ondaarge vlid upwae to 6e n days.

Umitatlons~~~ of: Ify thr seiecfmcral cntiation or ssi turiiycnaragndscr.h

0 2 0 1 3 ~~ ~ a n w a t ern.ul e r Wn cr s u it 1a A c c e ss. A c t 3 f r u e Ac e s 2 I m u o s y S st s & C V

" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~Pg 13 aeilSft at he MD)i valbeuo qe
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Caposino. Paula

4om: De, Arkendra
J;ent: Friday, June 07, 2013 6:51 PM
To: Caposino, Paula
Cc: Meier, Kristen L.
Subject: RE: Beckman Traponin REsponse

Paula,

As I was looking at the Excel file, I noticed that there are two tabs in the spreadsheet related to LoG.
One of them is "02 Lmts of Detection (LoD-LoG)" , and the other is "06 Matrix Comp (Serum LcD-LoG)".
Could you tell me what these refer to and what the difference is between these two?
Should I use both tabs when analyzing the data?

Thanks.
Arkendra

From: Caposino, Paula
Sent: Friday, June 07, 2013 11:02 AM
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: RE: Beckman Tropanin RIEsponse

Perfect. I'll talk to you then.

I would like to confirm that the sponsors power function model by run temperature (just 28 degrees) is correct for both

serum and plasma.

From: De, Arkendra
Sent: Friday, June 07, 2013 11:00 AM
To: Caposino, Paula
Cc: Meler, Kristen L.
Subject: RE: Beckman Troponin REsponse

Paula,

Kristen and I talked earlier, and we were thinking of meeting with you at 1:30 pm today.
Does that work for you? We also were thinking of gathering at Kristen's office (for those in White Oak) for the meeting.
Please let me know.

Thanks,
Arkendra

From: Meier, Kristen L.
Sent: Friday, June 07, 2013 10:40 AM
To: Capasino, Paula
Cc: De, Arkendra
Subject: RE: Beckman Troponin REsponse
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Thanks Paula - when Arkendra starts working we can see what time works for him.
Arkendra - one thing we want to do with the Excel file is just get a better understanding of the study design they used...

(risten

Fmom: Capasino, Paula
Sent: Friday, June 07, 2013 10:31 AM
To: Meier, Kristen L.; De, Arkendra
Subject: RE: Beckman Tropordn REsponse

Here it is.
Thanks.
I'm free for the rest of the day so let me know when you want me to come down.
Paula

From: Meier, Kristen L.
Sent: Friday, June 07, 2013 10:04 AM
To: Caposino, Paula; De, Arkendra
Subject: RE: Beckman Troponin REsponse

Hi Paula - if you can email the excel file that would be a huge help. I have a sponsor telecom 11-12 but could talk after
that (say 1:00?) if Arkendra is free (he is west coast time and will log in soon) -1 hope to leave by 2 today since I am
going out of town this eve. Are you in the office? We can both call him from here or use his call in if you are not at WO.

Kristen

From: Caposino, Paula
Sent: Friday, June 07, 2013 9:59 AM
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: Beckman Troponin REsponse

Can you please review the following:
Response lb
Response to question 13-this is the loQ question. There is some additional information in response 2 that you may
want to look at. We asked question 13 when we reviewed the response to question 2.

My question to you is, can they support a 20% CV claim at 0.02.

The line data for the LoQ study is in IMAGE (k121214) listed as Statistical data. Let me know if you need me to email this
to you.

Can we chat at some point today?

Thanks,
Paula

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration 0 7
CDRH, OIR, DCTD
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10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
rel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.
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510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY AND INSTRUMENT COMBINATION TEMPLATE

A. 510(k) Number:
k121214

B. Purpose for Submission:
New Device

C. Measurand:
Cardiac troponin I (cTnI)

D. Type of Test:
Quantitative paramnagnetic-particle chemiluminescent immunoassay

E. Applicant:
Beckman Coulter, Inc.

F. Proprietary and Established Names:
Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrator for use on the Access

2 Immunoassay System.. -O~e E-C1 Da

G. Regulatory Information:

I . Regulation section:
21 CFR 862.1215 Creatine Phosphokinase/creatine kinase or isoenzynies test
system
21 CFR 862.1150 Calibrator secondary
21 CFR 862.2160 Discrete photometric chemistry analyzer for clinical use

2. Classification:
Class 11 (21 CFR 862.1215 and 21 CER 862.1150),
Class 1 (21 CFR 862.2160)

3. Product code:
MMI, lmnmunoassay method, troponin subunit
JIT, Calibrator, secondary
lIE, Analyzer, chemistry (photometric, discrete), for clinical use

4. Panel:
Clinical Chemistry (75)

H. Intended Use:
1. Intended use(s):

See Indication(s) for use
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2. Indication(s) for use:
The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescent
immunoassay for the quantitative determination of cardiac troponin I (cTnl) levels
in human serum and plasma using the Access 2 Immunoassay Systems to aid in
the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access
AccuTnl+3 assay for the quantitative determination of cardiac troponin I (cTnl)
levels in human serum and plasma using the Access 2 Immunotassay Systems to
aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the
quantitative, semi-quantitative, or qualitative determination of various analyte
concentrations found in human body fluids.

3. Special conditions for use statement(s):
For prescription use, for in vitro diagnostic use, not to be used for risk _______________

stratification [Commtent [PVC]1: Should thi bel inr DS
b= it itn& Lebelin? It isin INe Pshfus DS

Ibtanwt in te laklivi
4. Svecial instrument requirements: CwnetRAO]: To be the aPatfat

For use on the Access 2 Immunoiassay System hdu~d inIu& it hen

Device Description:
The Access AccuTnl+3 Reagent packs contain:

" Paramnagnetic particles coated with mouse mnonoclonal anti-human cardiac
troponin I suspended in TRIS buffered saline, with surfactant, bovine
serum albumin (BSA) matrix, <0.1% sodium azide, and 0.1% ProClin 300

* 0.INNaOH.
* TRIS buffered saline, surfactant, <0.1% sodium azide and 0.1% ProClin

300.
* Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate

diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), <0. 1% sodium azide, and 0.25% ProClin 300.

The Access AccuTnl+3 Calibrator set contains multi-point calibrators for use with
the Access AccuTnl+3 assay. Individual vials contain zero or approximately 0.3,
1.2, 5.0, 25 and 100 nglmL (ngIL) of recombinant cardiac troponin I Complex,
respectively, in a buffered BSA matrix, with surfactant, <0.1% sodium azide, and
0.I% ProClin 300. The calibrators are sold separately.

The Access 2 immunotassay System is a microcomputer controlled, random-
access and continuous-access instrument. The instrument performs enzyme
immunoassays utilizing paramagnetic particle solid phase and chemiluminescent
detection. A luminotmeter measures the amount of light generated by the reaction.
The Access 2 is designed to be used with numerous different immunoassays. The
system software was designed such that immunoassays can be added to the

2
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system without changing the system software. A separate assay-specific protocol
file, the APF, is loaded into the system. The APE contains all assay specific
parameters used to pmocess a particular assay.

To correct thermal sensitivity from ambient temperature fluctuations that could
affect the accuracy of test results, the sponsor developed a software algorithm that
normalizes troponin results. This solution was implemented through a
combination of system and operating software changes.

J. Substantial Equivalence Information:
I1. Predicate device name(s):

AD VIA Centaur Tnl-Ultra Assay
AD VIA Centaur Tnl-Ultra Calibrators
Access 2 Immunoassay System

2. Predicate k number(s):
k053020 for the AD VIA Centaur Tnl-Ultra Assay and ADVIA Centaur Tnl-Ultra
Calibrators; k922823/A007 for the Access 2 Immunoassay System

3. Comparison with predicate:

Similarities _________

Access AccuTnl+3 Predicate Device
Item Reagent (k053020)

An in vitro diagnostic method for the

Intendd Use quantitative measurement of cardiac Tnl aeC!umt[~:T esml oimfs
in serum and plasma to aid in the 'Misi. ptdsi1s the hr tlc js

diagnosis of myocardial infarction. at tic we, (=n will have tisk M1i and=
.sit Tiene - have de risk stmticuiion

Assay Principle Chemiluminescent sandwich Same p xl oldwspel
_____________immunoassay

Test System Automated immunoassay instrument Same
Primary Reagent Soid phas magnetic particles, anti Sm

MaterialscTnl antibodiesgSm

Differences
Access AccuTnl+3 Predicate Device

Item Reagent (k053020)
Risk For nisk
stratitjcation'lfiilOn Not for risk stratification use srtfcto s

straifictio use
Serum, heparinized

Sample Types Serum and heparinized plasma plasma and EDTA
_____________________plasma

Mouse monoclonal anti- Polyclonal goat
Specific Reagent human cTnI alkaline anti-cTnl antibody

Materialsphosphatase conuae labeled with

3
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Differences
Access AccuTnl+3 Predicate Device

Item Reagent Mk053020)
magnetic particles coated with acridinium ester, 2
mouse monoclonal anti- biotinylated mouse
human cTnl mnonoclonal anti-

cTnl antibodies,
magnetic particles
conjugated with

__________________ ______________________streptavidin

Acute Myocardial. 0.03 Wg/L validated bsd 0.9 ng/mL per
Infarction (AMI) Cut- nciia ra ucm WHO-defined
off oclncltilotoe Cutoff

Upper Reference Limit 99'percentile of 0.02 nglmL 0.04wcntl ofrn

ItmAccess AccuTnI-3 Predicate Device
ItemCalibrators (k53020)

Calirato Reombianttropnin ompex i cBo in ae the in goa

Materials buffered BSA serum
Calibrator Six Liquid: approximately 0, 0.3, Two lyophilized:
Number And 1.2, 5.0, 25 and 100 ng/mL (with high and low (use
Type no master curve) with Master Curve)

Similarities

Item Access 2 Immunoassay System Predicate Device C= m cs]: 1 1 I -r
-(k922823/A007) unc W as a g tutcdnisN

For the quantitative, semi-quantitative, clieitiow .. iyf. mnriau rd

Intended Use or qualitative determination of various nenttiymedwzuu

analyte concentrations found in human Same
body fluids. _______

Operating Micro computer controlled, random and Same
Principle continuous access
Assay Type Enzyme immunoassays Same
Detection Chemiluminescent Same

Carousel, pipettar, analytical, fluidic,
Modules electronic/systems and Same

computer/peripheral ________
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Differences

ItemAcces 2 mmuoassy Sytem Predicate Device
ItemAcces 2 mmuoassy Sytem (k922823/A007)

Thermal
Algorithm Present Not present
Capability _________

AccuTnI APE with addition of the
thermal algorithm and "U"
command (to improve mixing of

Assay Protocol the paramagnetic particle reagent); AccuTnl APP
File (APP) added result suppression when

instrument internal case
temperature is outside 18'C to

_____________36
0C __________

Software Version 3.3 1Versions 2.4-3.2
Operating Il' o2' min 80C to 320C
Temperature lS0  toI 0 min ambient

K. Standard/Guidance Document Referenced (if applicable):
" Evaluation of Precision Performance of Quantitative Measurement Methods;

Approved Guideline (EP5-A2)
" Evaluation of the Linearity of Quantitative Measurement Procedures: A

Statistical Approach; Approved Guideline (EP6-A)
* Interference Testing in Clinical Chemistry; Approved Guideline (EP7-A2),
* Evaluation of Detection Capability for Clinical Laboratory Measurement

Procedures; Approved Guideline (EPI7-A2)
" Evaluation of Stability of In Vitro Diagnostic Reagents; Approved Guideline

(EP25-A)
" Defining, Establishing, and Verifying Reference Intervals in the Clinical

Laboratory; Approved Guideline (C28-A3c)

L. Test Principle:
The Access AccuTnl+3 assay is a two-site immunoenzymatic ("sandwich") assay.
Monoclonal anti-cTnI antibody conjugated to alkaline phosphatase is added to a
reaction vessel along with a surfactant-containing buffer and sample. After a short
incubation, paramagnetic particles coated with monoclonal anti-cTnI antibody are
added. The human cTnl binds to the anti-cTnI antibody on the solid phase, while the
anti-cTnI antibody - alkaline phosphatase conjugate reacts with different antigenic
sites on the cTnl molecules. After incubation in a reaction vessel, materials bound to
the solid phase are held in a magnetic field while unbound materials are washed
away. Then, the chemilumninescent substrate Lumi-Phos* 530 is added to the vessel
and light generated by the reaction is measured. The light production is directly
proportional to the concentration of cTnl in the sample. The amount of analyte in the
sample is determined from a stored, multi-point calibration curve.
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M. Performance Characteristics (if/when applicable):
1. Analytical performance:

a PrecisionlReproducibility:
The sponsor evaluated precision in several studies based on CLSi EPS-A2.

The first 3 studies were conducted at one of 3 ambient temperature conditions.
The studies performed at I80C and 280C were performed internally Three
commercial controls, I recombinant cTnl-spiked lithium heparin plasma
sample, and I pooled lithium heparin plasma sample were assayed in
replicates of 2, 2 shifts per day, 2 runs per shift, for a total of 21 shifts (42
runs) over 13 days. These studies were performed on I instrument and I (Comett(PVCJ: Cr2 instnu

reagent pack lot.

The third study was performed externally under wa.*ma4-cislinl laboratory
conditions (measured temperatures ranged from 200C to 24C2). Six
commercial controls (ranging from 0.02 ng/mL to 15 nglmL) were run in
duplicate, 2 runs per day for 20 days for a total of 40 runs. This study was
performed on one reagent lot and one instrument.

The fourth study was a confirmation study that was run acmoss multiple
ambient temperatures ranging from I18 C to 280C. The sponsor used a low
spiked patient pool (sp), 3 commercial controls (c), and one high patient pool
(hp). These samples were tested in duplicate in 2 runs per shift, 2 shifts per
day, over 14 days. One reagent lot and on one instrument was used in this
study.

The following data are representative of the results from the precision studies
and are presented in the labeling:

Mean Within-Run Between-Run Total Imprecision
______ (%CV) (%CV) (0/*CV)

0.07 (1p) 5 5 7 FCommt (0]: Spl 0 Oist d. osbv?

0.91 (C) 2 5 5
1.96 (c) 2 5 5

13.97 (c) 2 5 5
56.36 (hp) 5 4 6

The sponsor also determined the precision of the device using 3 low-level
natural patient sample pools, 2 instrument, 2 reagent lots, multiple ambient
temperatures ranging from I180C to 28'C and multiple calibration cycles over
14 days. The samples were assayed in replicates of X in X runs per day. The
results of the study are summarized below:

Mean Total imprecision Total imprecision
(SD, ngmL) %CV)

6
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00 0.003 8
0.43 1 0.022 5
1.01 1 0.043 4

Field precision studies: Tle sponsor performed a precision studies in-house
to simulate the use of the device by the end user. The first study was designed
to incorporate different sources of variability that may be found in the field
including: the simultaneous running of other assays; variability in test request
type (e.g., panel, reflex, stat, and individual testing); variability of ambient
temperatures; and variability of instrument age. The sponsor used quality
control material for the study and 3 instruments (how many reagent lots?).
The sponsor cycled the temperature of the laboratory from 18 to 280'C over
the course of 6 hours over 3 days of testing. The samples were assayed in a
minimum of 44 replicates on each instrument across the 3 days of testing.
The results of this study are summarized below:

Instrument Sample Mean Within-instrument % CV cwnnwt EPvCBJ: is thisj7

______ ____ng/mL

1 0.056 4.1
2 0.641 4.6
3 2.040 3.7
4 0.383 5.4
5 8.248 5.4

2 1 0.055 8.7
2 0.636 4.9

4 0.389 6.1
5 8.348 3.8

3 1 0.053 5.0
2 0.594 4.6
3 1.874 .

_______T 7.02 4.

External Reidprecision study: The sponsor performed this study to evaluate comnafU: fyupf Rut Itu
the precision of the device at external sites. Commercially available qualitymbsltfudaSaofcg.
control materials were run in duplicate (how many runs) with 3 lots of
reagents on 5 instruments at 5 external sites over 10 days (sample I fell below
the LoQ of the assay and is not listed). One instrument was used at each site.
The results of these studies are summarized below:

Reagent lot I
Sample Means (nglmL) IWithin-lab %CVsCwmt[W ]:I isae

observed at the 5 sites observed at the 5 sites

20.034 to 0.042 3.5 to 4
3 0622 to 0.685 2.4 to 4.4

7
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24 0928 to 1.04 2 to 5.2
[5 2586 to 2.813 2.5 to 4.3

[6 14.19 to 16.19 1.9 to 7.4

Reagent lot 2
Sample Means (ng/mL) Within-lab %CVs COMinet[PVC11:1.isuuc7

observed at the 5 sites observed at the 5 sites
2 0.032 to 0.040 4.6 to 11
3 0.602 to 0.642 2.4 to 5.0
4 0.8 83 to 1.055 2.8 to 6.5
5 2.492 to 2.68 2.8 to 5.4
6 13.48 to 15.19 1.8 to 6.9

eaetlot 3 __________

Sample Means (nglmL) Within-lab %/CVs (Cwnent (PVC12]: Is this nr

I_____ observed at the 5 sites observed at the 5 sites
2 0.030 to 0.036 4.3 to I5
3 0.0594 to 0.645 2.7 to 5.7
4 0.880 to 0.996 1.9 to 6.0
5 2.455 to 2.65 2.4 to 5.0
6 13.82 to 14.85 2.1 to 8.2

b. Linearity/assay reportable range:
Linearity was evaluated in accordance with the CLSI EP6-A guideline
utilizing 2 reagent lots and 2 instruments at 3 different temperature conditions
(from I8 to 28 0C) using lithium heparmn plasma samples spiked with native
cardiac troponin I analyte. The sponsor evaluated linearity using 9 pools of
varying analyte concentration that spanned the reportable range of the assay.
A total of x replicates at each level were analyzed with each reagent lot and
instrument at each temperature (for a total of 12 independent analyses). The
polynomial fit was significant for all analyses but the maximum deviation
from nonlinearity was 14%. The sponsor claims acceptable linearity from
0.003 to 106.04 ng/mL.

High Dose Hook Effect: The sponsor demonstrated that there was no high
dose hook effect from the concentration of the S5 calibrator (tlOO ngfmL) to
2,529 ngtmL.

The sponsor claims that the reportable range of the device is 0.02 nglmL to
the S5 calibrator (approximately 100 ng/mL).

c. Traceability, Stability, Expected values (controls, calibrators, or methods):
The Access AccuTnl+3 Calibrators are standardized to an internal standard.
They are identical to the previously cleared (kO 10429) Access AccuTnI
Calibrators.

8
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Calibrators are value assigned using primary reference curves and verified
using quality control material and patient samples that must meet
specifications. The value assignment pmocess was reviewed and found to be
acceptable.

Calibrator stability: The calibrators are stable for 12 months when stored
unopened at -20'C. Once opened, the calibrators are stable for 60 days when
stores at 2 to 80C. The calibrator stability protocols were reviewed and found
to be acceptable.

d Detection limit:
The limit of blank (LoB), limit of detection (LoD) and limit of quantitation
(LoQ) studies were performed following the recommendations in EP I 7-A2.
Testing was performed over 3 days using 2 reagent packs. 3 instruments, 3
calibration cycles with 3 different temperature conditions (from I8 to 28 'Q).

To estimate the LoB, 4 blank samples were measured in replicates of l0 on
each day of testing on each instrument/reagent lot combination at the different
temperature conditions. The LoB was established to be 0.003 nglmL. The
sponsor claims that the LoB is <0.01I nglmL.

To estimate the LoD, 6 native lithium heparin plasma samples containing low
levels of troponin I analyte were measured in 2 runs of 10 replicates each
during each day of testing on each instrument/reagent lot combination at the
different temperature conditions. The sponsor claims that the LoD is 0.008
ng/mL.

To estimate the LoQ, I I native lithium heparin plasma samples containing
low levels of troponin I analyte were measured on each instrument/reagent lot
combination at the different temperature conditions. Three instruments and 2
reagent lots were used in this study.

The sponsor claims an LoQ of 0.02 ng/mL with a performance goal of < 20%
CV (within-lab). The lowest concentration with a % CV (within-lab) equal to
10% was estimated to be 0.04 ng/mL.

The sponsor provided data demonstrating that the LoQ of the device using
serum samples at 3 different temperature conditions (from I8 to 28 0C) is
identical to the LoQ of the device using lithium heparin plasma samples.

The sponsor claims that the reportable range of the device is 0.02 ng/mL to
the S5 calibrator (approximately 100 ng/mL).

e. Analytical specificity:
Two levels of potential interfering substances were added to lithium heparin
plasma pools containing either 0.05 or 0.5 nglmL troponin at 3 different

9
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temperature conditions (from 18 to 28 C). For the controls, the
corresponding solvent was added to the lithium heparin plasma pools
containing either 0.05 or 0.5 ng/mL troponin. Control troponin samples
(control sample) and samples spiked with the potential interferents (test
sample) were tested in replicates of 5 (for the 0.5 nglmL) or X (for the 0.05
ng/rnL) and compared. The sponsor used 1 reagent lot and 6 instruments for
this study. The sponsor concluded that the following substances at the listed
concentrations did not interfere with the performance of the device (defined as
less than 10% difference between the control sample result and the test sample
result).

Substance Added Concentration Difference
observed

Acetaminophen 3 and 20 mg/dL <10%
Acetylsalicylic Acid 50 and 65 mg/dL <10%
Allopurinol 2 and 40 mg/dL <10%
Ambroxol 8.6 and 40 nigldL <10%
Ampicillin 1.8 and 5 mg/dL <10%
Ascorbic Acid 4 and 6 nigldL <10%
Atenolol 0.2 and I mg/dL <10%
Bilirubin conjugated 5 and 40 mg/dL <10%
Bilirubin unconjugated 4 and 40 mg/dL <10%
Biotin 10 and 290 ng/mL <10%
Caffeine 2 and 10 mgldL <10%
Captopril 0.5 and 5 mgldL <10%
Cinnarizine 4.8 and 40 mgldL <10%
Cocaine I and 2mgdL <10%
Diclofenac 2 and 5 mg/dL <10%
Digoxin 2 and 200 ng/mL <10%
Dopamine *30 and 65 nigldL <10% at 30 mg/dL,

______________ ______________13.8% at 65 mg/dL
Erythromycin 2 and 20 nig/dL <10%
Fibrinogen 100 andl1000mg/dL <10%
Furosemide 3 and 40 mg/dL < 10%/
Hemoglobin 200 and 500 mgldL <10%
Human Serum Albumin 5000 and 6000 mg/dL <10%
Ibuprofen 40 and 50 mg/dL <10%
Low MW Heparin 8 U/mL and 28.8 U/mL <10%
Methyldopa 0.75 and 2.5 mg/dL <10%
Nifedipine 20 and 60 pg/dL <10%
Nitmofurantoin 0.2 and 6.4 mg/dL <10%
Nystatin 0.7 and 2.15 mgld < 0
Oxytetracycline 0.5 and 24 mg/dL <10%
Phenytoin Sand 1O mg/dL <10%
Propranolol I and 500 pg/mL <10%

10
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Quinidine 0.6 and 2 mgtdL <10%
Simvastatin 4 and 20 pg/mL <10%
Theophylline 2 and 25 mgldL <10%
Triglycerides 1000 and 3000 mgtdL <10%
Trimethoprim 1.8 and 7.5 mg/dL < 10%/
Verapamil 0.1 and 16 mg/dL <10%
Warfarin 3 and 30pgmL <10%
*For dopamine, the sponsor claims no interference up to 30 mg/dL

To evaluate cross reactivity, the substances shown in the following table were
added to lithium heparin plasma pools containing 2 levels of troponin (:5 0.02
ngfmL and approximately 0.5 ng/mL troponin). Control and test samples
were tested on I instrument using X reagent lots at 3 temperature conditions
(from I8 to 28 2) in replicates of X. For each possible cross-reactant tested,
the troponin I concentration (nglmL) obtained for the spiked sample was
compared to the troponin I concentration obtained with the control sample and
applied to the following formula: % cross reactivity = [(mean dose of spiked
- mean dose of control)/amount of cross reactant spiked] X 100. The sponsor
concluded that the following proteins at the concentration listed did not cross
react (defined as < 1% cross reactivity) with the device.

Substance Concentration tested ng/mL
Actin 1000
Cardiac troponin C 1000
Recombinant human CK-MB 1000
Myoglobin 1000
Myosin 1000
Recombinant human cTnT 250
Skeletal troponin I 10
Tropomyosin I1 0 0

HAMAlHeterophile antibodies: The sponsor provided results demonstrating
that their formulation reduces the effects of HAMA interferents. They include
the following in the Limitations of the Procedure section of the Instructions
for Use:

"For assays employing antibodies, the possibility exists for interference by
heterophile antibodies in the patient sample. Patients who have been regularly
exposed to animals or have received immunotherapy or diagnostic procedures
utilizing imniunoglobulins or immunoglobulin fragments may produce
antibodies, e.g. HAMA, that interfere with immunoassays. Additionally,
other heterophile antibodies such as human anti-goat antibodies may be
present in patient samples. Such interfering antibodies may cause erroneous
results. Carefully evaluate the results of patients suspected of having these
antibodies."

I I
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f Assay cut-off:

Refer to section 4 "Clinical cut-off'.

2. Comparison studies:

a. M ethod comparison:
Not applicable.

b. Matrix comparison:
The sponsor conducted a clinical matrix comparison study to compare
matched lithium heparin plasma samples and serum samples randomly
selected from among the entire pivotal trial cohort. Results of Passing-Bablok
regression analysis of singlicate results are provided below (the sponsor
excluded 26 samples with troponin levels below the LoQ from this analysis):

RnenmL) N Slope (95% CI) Intercept (95% Cl) Correlation
0.2t2 96 1 (0.98Sto 1.00) 0.00 (O0toO0 R =1.00
0.02 to 5 1 omat [C131: This row vdlibc frated in?

Clinical concordance analysis using 123 matched clinical samples from the
pivotal trial cohort was performed between the 2 sample types at the 0.03
nglmL cut-off and is provided below: The sponsor demonstrated 96%
agreement between the lithium heparin plasma samples and serum samples.

Serum < 0.03 ISerum ! 0.03 ITotal
Plasma <0.03 38 3 41
Plasma 0.03 2Z8 82
Total 40 83O 123

The sponsor created Receiver Operating Characteristic curves (ROC) for each
matrix using result from all 123 subjects with matched serum and heparin
plasma samples from the pivotal trial cohort. The areas under the ROC curve ______________

(AUC) are 0.845 and 0.847 for plasma and serum respectively. =omn c14]: 1 sufntvm put tis in dbe to

An additional study was performed 3 times, once at 3 different temperatures connt. lPvc151~k's t!.k oi Wc w

conditions (ranging from I8 to 280C) on 2 instruments using one reagent lot. kc WIs isl ha=o its the p~ bon

The study included 97 matched serum and lithium heparin plasma samples
(not spiked or diluted) which were run at each temperature condition. Results
of Passing-Bablok regression analyses of singlicate measurements are
provided below:

Temp Range Slope R Intercept n
(nglmL) (95% Cl) value (95% CI)

I80C 0.02 -77.96 1.03 (1.01 -1.06) 0.99 -0.01 (-0.01 - 0.00) 97
I230C 10.02-16 1.02(0.99 -1.04) 10.99 I0.00 (-0.01 - 0.00) 1971
280C 0.02-66.76 11.04 (1.01 -1.06) 0.99 0.00 (-0.01 - 0.00) 97
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3. Clinical studies:

a Clinical Sensitivity: Caumnt (el: SenSiti4 adW pktY

A clinical study was performed to evaluate the clinical performance of the c=saincbii Mot i.nth labdizn.

device at the different cut-offs. A multicenter prospective study enrolled 1929
patients from Emergency Departments presenting with chest pain or
equivalent ischemnic symptoms suggestive of Acute Coronary Syndromes.
Final diagnoses were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of
Myocardial Infarction. Serial samples were collected from patients within 9
hours of presentation to the ER. The sample collection times were at baseline,
I to 3 hours, 3 to 6 hours and 6 to 9 hours after presentation to the ER.
Investigators and adjudicators were blinded to the proposed device's results.
All results presented below were based on the adjudicated diagnoses. Testing
was performed using lithium heparin plasma samples. The results are
summarized below:

Clinical Performance at 0.03 n2/mL (this cut-off was determined in a
feasibility study by ROC analysis~

Based on sample collection timepoint: _______________

Interval Sensitivj Specifici
________% _ 95% CI %_____ 95% CI

Baseline 87.4 (221/253) 83.3-91.4 89.3 (1495/1675) -87.8-90.7

1-3 ht 96.0 (119/124) 92.5-99.4 89.4 (907/1014) 87.6-91.3
3-6 h 94.9 (149/157) 91.5-98.3 86.7 (816/941) 84.5-88.9
6-9 h 90.7 (39/43) 82.0-99.4 87.0 (214/246) 82.8-91.2

Interval Positive Predictive Value Negative Predictive Value
____ %V 95% CI %_____ 95% CI

Baseline~ 55.1 (221/401) 50.2-60.0 97.9 (1495/1527) 97.2 to 98.6
1-3 h 52.6 (119/226) 46.1-59.2 99.5 (907/912) 99.0-99.9
3-6 h 54.4 (149/274) 48.5-60.3 99.0 (8 16/824) 98.4-99.7
6-9 h 54.9 (39/71) 43.4-66.5 98.2 (214/218) 96.4-99.9

Based on hours since symptom onset: ______________

Interval Sensitiv TSecifici
____I______ 95% C %_____ 95% C1

<8 h j91.5 (151/165) 87.3-95.8 89.1 (885/993) 87.291.1
:8 h 194.3(150/159 9.-7.9 86.8 (966/1113) 84.8i

Interval Positive Predictive Value Negative Predictive Value
____% 1____ 95% CI %_____ 95% CI

<8 h 58.3 (151/259) 52.3-64.3 98.4 (885/899) 97.6-99.3
8 h 50.5 (150/297) 144.8-56.2 99.1 (966/975) 1_98.5-99.7
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Clinical Performance at 0.02 nd/mL (99d' rMrcentile upoer reference limit)

Based on sample collection timepoint: ______________

Interval Sensitiv Specificit
________% _ 95% CI %_____ 95% CI

Baseline 92.1 (233/253) 88.8-95.4 84.3 (141211675) 82.6-86.0
1-3 h -98.4 (122/124) 96.2-100 85.5 (867/1014) 83.3-87.7
3-6 It 98.1 (154/157) 95.9-100 81.0 (762/941) 78.5-83.5
6-9 ht 93.0 (40/43) 85.4-100 76.4 (188/246) 71.1-81.7

Interval Positive Predictive Value Negative Predictive Value
________% _ 95% CI %____ 95% CI

Baseline 47.0 (233/496) 42.6-51.4 98.6 (1412/1432) 98.0-99.2
1-3 hI- 45.4 (1221269) 39.4-51.3 99.8 (867/869) 99.5-100
3-6 b 46.2 (154/333) 40.9-51.6 99.6 (762/765) 99.2-100
6-9 h 40.8 (40/98) 31.1-50.5 98.4 (188/191) 96.7-100

Based on hussince symtorn onset:
Interval Sensitivj5- Specifc i

____ ____% _ 95% CI %______ 5C
<8h 96.4 (159/165) 193.5-99.2 83.2 (826/993) j80.9-85.5
?8 h 96.9 (154/159) 94.1-99.6 81.7 (909/1113)j 79.4-83.9

Interval Positive Predictive Value Negative Predictive Value
____% 0_____ % 5C ______ 95% CI

<8 h 48.8 (159/326) I43.3-54.2 99.3 (826/832) 98.7-99.9
? 81-h 43.0 (154/358) J37.9-48.1 99.5 (909/914) 99.5-99.9

Clinical Performance at 0.04 ng/mL (lowest measured concentration with a
%CV (within-lab) of<l10%)

Based on sample collection timepoint: _______________

Interval Sensitiv Specifc
__%_ 95% CI %____ 95% CI

Base line 77.1 (195/253) 71.9-82.3 93.9(1572/1675) 92.7-95.0
1-3 h -89.5 (111/124) 84.1-94.9 93.5 (948/1014) 92.0-95.0
3-6 h -87.3 (137/157) 82.0-92.5 93.0 (875/941) 91.4-94.6
6-9 hi 90.7 (39/43) 82.0-99.4 93.1 (229/246) 89.9-96.3

Interval Positive Predictive Value Negative Predictive Value
%__ 95% C1 % 1 ____ 95%.CI1

Baseline 65.4 (95298 60.0-70.8 96.4 (1572/1630) 95.5-97.3
1-3hI 62.7 (111/177 55.69.8 98.6 (948/961) 97.9-99.4
3-6 b 67.5 (137/203) 61.0-73.9 97.8 (875/895) 96.8-98.7
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6-9 h 169.6 (39/56) 57.6-81.7 198.3 (229/233) 96.6-100

Based on hours since symptom onset:
Interval % Sensiivj5,% C I Specifici 9%C

<8 h 85.5 (141/165) 80.1-90.8 93.6 (929/993) 92.0-95.1
8 h 88.1 (140/159) 83.0-93.1 92.7 (1032/1 113) 9124.

Interval Positive Predictive Value I Negative Predictive Value
_____ R.___ 95% CI % 95% CI

<8b 68.8 (141/25) 64-751 J97.5 (929/953) 96.5-98.5
8hI 63.3 (1021 70-.7 J 98.2 (1032/1051) 97.4-99.0

b. Clinical specificity.
See clinical specificity information above in 3a.

c. Other clinical supportive data (when a and b. are not applicable):

4. Clinical cut-off:
This assay has 2 claimed clinical cut-offs. One cutoff (0.03) was determined in a
feasibility study by ROC analysis. The second cut-off (0.02) is the 99" percentile
upper reference limit. The sponsor also provided clinical performance
information in the package insert at 0.04 ng/mL which is the lowest concentration
with a %CV (within-lab) of <10%.

5. Expected values/Reference range:
The sponsor conducted a multicenter prospective study to establish the 99
percentile upper reference limit in a population of apparently healthy adults with
no known diseases of the cardiovascular system or other serious acute or chronic
diseases or infections. Lithium heparin plasma samples were evaluated. 527
subjects were enrolled at seven geographically diverse locations. Both male and
female subjects were included reference range study to determine the 990h
percentile upper reference limit.

The 99" percentile upper reference limit was demonstrated to be 0.02 ng/mL
(95% CI: 0.0 1 to 0.05).

N. Instrument Name:
Access 2 Imnmunoassay System

0. Systems Descriptions:
1. Modes of Operation:

Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer,
webserver, or mobile device?

IS
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Yes X or No _

Does the applicant's device transmit data to a computer. webserver, or mobile
device using wireless transmission?
Yes Or_ oNo _X

2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes
for this line of product types:.
Yes X or No

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Sampling and Handling:
Instruction on sample handling is provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access AccuTni
assay, calibration is required every 56 days.

6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control
material be tested a minimum of once a day. The sponsor also states that quality
control testing should be performed in accordance with laboratory accreditation
requirements, applicable laws and good laboratory practices.

P. Other Supportive Instrument Performance Characteristics Data Not Covered In
The "Performance Characteristics" Section above:

Ambient temperature method comparison studies: The sponsor provided data from 4
studies (3 studies focused on low dose (LD) troponin concentrations around the cut-
offs (0.02 -0.4. nglmL) and I study evaluating the full reportable range (FR) of the
assay) to demonstrate the impact of ambient temperature differences on the test result. -commrent (PVCI7J: chek pevwrifcmon istuis
Seven hundred fifty one (75 1) lithium heparin plasma samples were tested in total at low dow orfull rng~e, cfrk eM ' onncoxle

different temperature conditions (ranging from 18 to 280C) on multiple instrments dismfwlwoeorul a.

using multiple reagent lots. Samples were divided into aliquots, and tested at
different temperatures. The sponsor analyzed the same samples run under different
temperature conditions using Passing-Bablok analysis of singlicate test results: The
results of 19 different comparisons provided by the sponsor from the 4 different
studies are summarized below:

Study Low temp temp n Slope (95% CI) Intercept (95% Cl)

I 80 2o 60C 157 1 .04 (1.00, 1.08) 0.01 (0.00, 0.01 1 0.7
180C 220C 159 11.00 (0.97, 1.02) 0.00 (0.00, 0.00 0.99
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220C 260C 57 1.05 (1.02, 1.08) 0.00 (0.00, 0.01) 0.98
200C 280C 61 0.97 (0.92, 1.03) 0.00 (0.00, 0.01) 0.96
200C 240C 61 0.98 (0.95, 1.01) 0.00 (0.00, 0.00) 0.99

___24
0C 280C 61 1.00 (0.95. 1.04) 0.00 (0.00, 0.01) 0.98

2 LD 180C 260C 76 0.93 (0.90, 0.97) 0.00 (0.00, 0.01) 0.97
180C 220C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99
220C 260C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99
200C 280C 78 0.95 (0.90,0.98) 0.01(0.00,0.01) 0.99
20TC 240C 78 0.99 (0.96, 1.01) 0.00 (0.00, 0.01) 0.99

___240C 280C 78 0.96 (0.93, 0.99) 0.00 (0.00, 0.00) 0.99
3 LD 180C 280C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99
4 LD 180C 280C 42 1.00 (0.96, 1.05) 0.00 (0.00, 0.00) 0.99

180C 230C 42 0.98 (0.94, 1.02) 0.00 (0.00, 0.01) 0.99
___23

0C 280C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.99
4 FR 180C 280C 102 0.98(0.97,0.99) 0.00i000 10

180C 230C 102 10 21. 00, 1.03) 000-0.I,.00) 1 .00
230C 280C 102 0.96 (0.95, 0.98) 10.01 (0.00, 0.01) 0.99J

Q. Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 2l CFR Part 809.10.

R. Conclusion:
The submitted information in this prernarket notification is complete and supports a
substantial equivalence decision.
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S. Other Supportive Device and Instrument Information:

Additional Linearity data: The sponsor also evaluated the linearity of the lower end
of the measuring range (using lithium heparin samples) by performing a study with
samples from 0.006 to 1.5 ng/mL (0.006, 0.15, 0.30, 0.60, 0.90, 1,17, 1.50 ng/mL) at
different temperatures. For 18 and 230C, the polynomial fit was not signifkant. For
the 280C, the polynomial fit was significant but the maximum deviation from
nonlinearity was 1%.

T. Administrative Information:
1. Applicant contact information:

a Name of applicant: Beckman Coulter Inc.
b. Mailing address: 1000 Lake Hazeltine Drive

Chaska, MN 55318
c. Phone #: (952)368-7858
d Fox #: (952)368-7610
e. E-mail address (optional): ksoetter@beckman.com
f Contact: Kerrie S. Ochter

2. Review documentation:

3. Substantial Equivalence Discussion:
Yes No

1. Same Indication Statement? X If YES = Go To 3

2. Do Differences Alter Tile Effect Or Raise If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise X If NO = Go To 8
Enough? If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? If NO = Stop NSE

8. Performance Data Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: CS

Note: See
httu://eroom.fda.gov/eRoomRep/iles/CDRH3/CDRH-PremarketNotification5 10k
Program/0 4 I4SIFLOWCHARr/2ODECISION%/2OTREE%/20.DOC for
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Flowchart to assist in decision-making process. Please complete the following
table and answer the corresponding questions. "Yes" responses to questions 2, 4,
6, and 9, and every "no" response requires an explanation.

a Explain how the new indication differs from the predicate device's indication:

b,. Explain why there is or is not a new effect or safety or effectiveness issue:

c. Describe the new technological characteristics:

d Explain how new characteristics could or could not affect safety or
effectiveness:

e. Explain how descriptive characteristics are not precise enough:
Because the clinical use of this in vitro diagnostic device is based upon its
performance characteristics, descriptive characteristics alone are not sufficient
to support a claim of substantial equivalence to legally marketed in vitro
diagnostic devices.

f. Explain new types of safety or effectiveness question(s) raised or why the
question(s) are not new:

g. Explain why existing scientifc methods can not be used:

h Explain what performance data is needed:
See section M of the SE review template.

i. Explain how the performance data demonstrates that the device is or is not
substantially equivalent: The submitted information in this premarket
notification is complete and supports a substantial equivalence decision. See
the decision summary template section M - performance characteristics above
for more information.

U. Reviewer Name and Signature:

Paula Caposino, Ph.D.
CDRHIOIVD/DCTD
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Caposina, Paula

.ram: Chester, Ruth A
a;nt: Thursday, June 13, 2013 8:59 AM
To: Pilcher, Ian; Caposino, Paula; Lias, Courtney H
Subject: RE: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity

I agree with Ian that each event could have multiple erroneous results, therefore I think 20- 25 would be a much better
number than 100. Also I am wondering about the timeline for reporting these events to FDA if they use their standard
risk evaluation and management processes - would it be the same as for MDR (which is pretty long)?

Ruth

From: Pllcher, Ian
Sent: Thursday, June 13, 2013 8:44 AM
To: Caposino, Paula; Uas, Courtney H; Chester, Ruth A
Subject: RE: BEC~s Response to June 10, 2013 Additional Information - Thermal Insensitivity

They have not proposed any additional monitoring beyond their typical complaint system and their rapid response team.

From: Caposino, Paula
Sent: Thursday, June 13, 2013 8:38 AM
To: Lias, Courtney H; Pitcher, Ian; Chester, Ruth A
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

I worry about agreeing with the upper limit of 100 as well. I think it is good that FDA will be informed at the 5
threshold.
Would we consider having them lower the threshold to 2oish but change the corrective action to:
All of the above plus...
Stop ship product (with FDA agreement)
Cease use notification to customers (with FDA agreement)
Tlhat way we can discuss at that time if that is a reasonable corrective action.

H-ave they proposed monitoring? I don't believe that they have unless we consider this rapid response team as
monitoring.

Thanks.
Paula

From: Lias, Courtney H
Sent: Thursday, June 13, 2013 8:21 AM
To: Pilcher, Ian; Caposino, Paula; Chester, Ruth A
Subject: RE: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Thanks Ian.

We typically do not ask for postmarket agreements for premarket decisions, but this case is special. This 510(k)k is the
result of 2 major recalls, and they are instituting a fix that is validated with conflicting data. If they want us to feel like we
can make a decision that this device will; be as safe and effective as predicate devices, we need to be assured that some
mitigation is in place to address this potential test performance issue. In this case, that mitigation is increased monitoring
and a plan for addressing this anticipated problem should it arise. In our response this morning, please let BC know this.

1 io
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I agree that 100 is too high. They should begin an invest igation if they even see 1 event. I was assuming their threshold
for more action was 5 events based on what you said they proposed at first. However, I think something between 5 and
'00 is reasonable as well. I wouljd think if they see 20 events (with an 'event' being one reported, or one set of reported,
nicidents confirmed by BC as having been caused by thermally insensitive samples). What does the rest of this group

think?

From: Pilcher, Ian
Sent: Thursday, June 13, 2013 8:11 AM
To: Caposino, Paula; Chesler, Ruth A; Lias, Courtney H
Subject: FW: BIECn s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Beckman's response to our question about how they will proceed if they determine that labs are encountering thermally
insensitive samples is below. They have added a third step in which they would stop shipping the product and notify
users to stop using it with FDA's agreement. Their threshold for the third option is 100 discrete events per year. This
seems like a high number and I would expect them to take this type of action at a much lower threshold, especially since
each of these discrete events could contain numerous erroneous results. In the body of the e-mail itself they also state
that they are unaware of of any other case where we have required a firm to agree in advance to withdraw a product from
the market without going through their normal processes. They also believe that this is not authorized by statute or
resolution and that it does not add anything to public health and they ask us to reconsider if such a step is appropriate.
They do not include any information on how they will proceed or the steps they will take to remove their current device
from the market if their current submission does not show their device to be SE. I don't think we have asked them for this
recently, is this something we should be doing considering the timelines and issues with this device?

Please let me know your thoughts on this and how we should respond to this e-mail.

thanks,

an

From: Cundy, Scott T [rnailto:STCundv(&beckman.coml
Sent: Thursday, June 13, 2013 12:08 AM
To: Plicher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: BEC"s Response to June 10, 2013 Additional Information - Thermal Insensitivity

Hello Ian,

Attached is SEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
we have put in the language you requested indicating the circumstances in which withdrawal of the product
from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrenc 'es is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a

2
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precedent for any future submission or our agreeing that establishing past-market conditions of this sort is
consistent with the law.

incerely,
acott Cundy

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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ram: Cundy, Scott T cSlCundy@beckman.com>
.;nt: Thursday, June 13, 2013 12:08 AM
To: Plicher, Ian; Caposino. Paula
Cc: Oetter, Kerrie S
Subject: BEC's Response to June 10, 2013 Additional Information - Thermal Insensitivity
Attachments: Response to e-mail questions June 10 A2 Al Request (6-12-13) Final.pdif

Hello Ian,

Attached is BEC's response to FDA's June 10 request for additional information. The response indicates how
we would respond to reports of thermal insensitivity, including possible withdrawal. In the interest of
resolving the issues the agency continues to have regarding the anomalous results in the original submission,
we have put in the language you requested indicating the circumstances in which withdrawal of the product
from the market is a possible outcome. However, we are advised that being required to agree in advance to
withdraw a product from the market without going through the normal processes in cases in which such an
outcome might be on the table is not only unknown in any advisors' previous experience, but that such a
condition regarding post-market occurrences is not authorized by statute or regulation. We do not think that
establishing pre-defined criteria adds anything to public health given that under our standard risk evaluation
and management processes, we would act appropriately, including withdrawing a product if that action was
warranted. Accordingly, we would ask that you reconsider whether establishing pre-defined numerical
thresholds is appropriate here. In any event, FDA should not deem the attached response as setting a
precedent for any future submission or our agreeing that establishing post-market conditions of this sort is
consistent with the law.

Sincerely,
Scott Cundy

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Responses to FDA's June 10, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Thermal

FDA: After discussing the response with the review team, we have the following request. In your response to question
1(o), you explain that 'if a sample that was thermally insensitive led to an anomalous result, the Access 2 system software
would have recorded the data necessary to understand that result. We believe that the anomalousness of such a result,
backed by the ability to record and recover relevant data, would quickly come to our attention by virtue of our complaint
investigation process". To fully resolve this deficiency, the Agency needs to understand exactly what you will do if you
identify that the corrective algorithm has failed. Please clearly explain the corrective action that you will implement if on
anomalous test result is identified. Please specify the threshold in anomalous test results that will trigger the corrective
action. Please be very specific in your description of the corrective action. Be advised that we do not believe that opening
an investigation based on the anomalous result is sufficient. Please provide this detailed corrective action plan to me no
later than Wednesday June 12, 2013 at 2:00 P.M. EST.

BEC Response to QuestionI

SEC has established an AccuTnl+3 Early Response Team (ERT), to closely monitor the performance of
Accurnl+3 assay for the Access2 instrument for the first 12 months after commercialization. This is a multi-
functional team of troponin subject matter experts, including representatives from development, manufacturing,
quality, customer and technical support, complaint handling, product management. regulatory, and program
management. It is the responsibility of this team to review customer complaints, and rapidly address any issue
related to the AccuTnl+3 assay commercialization for the Access2 instrument, including product performance.

The AccuTnl+3 ERT facilitates real-time cross-functional surveillance of all customer feedback related to the
AccuTnl+3 assay. ERT surveillance accelerates investigation into potential product performance issues during
the early phase of AccuTnl+3's product release, allowing us to evaluate potential issues before reaching our
traditional product escalation thresholds. Therefore, a single report of a potential product performance failure.
regardless of the severity and magnitude of the failure, will be rapidly addressed by the ERT. The ERT will
investigate all reports of potential "thermal insensitivity- as well as any other unexpected product performance
failures.

If thermally insensitive samples are identified and confirmed on the Access2 instrument, SEC will use a risk
management approach to determine the appropriate corrective action. For AccuTnl+3 assay, the probability of
thermally insensitive samples causing falsely increased or decreased results, resulting in a potentially hazardous
situation, has been determined to be Remote according to BEC's risk management process. Since we do not
have any historical occurrence rates for this new failure mode. we will use discrete events for determination of
the trigger threshold versus an occurrence rate. SEC believes that selecting a specific number of discrete events
to trigger action is more conservative than selecting an occurrence rate given the lack of historical information
and the large number of tests sold per year I(> 28 million). SEC defines the occurrence of 1-4 annual discrete
events for the potentially hazardous situation as a Remote occurrence.

Beckman Coulter, Inc. Access Accurnl.3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska. MN 55318 June 10. 2013
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If US annual discrete events on the Access2 instrument = I1104 (Low incidence rate)

I . Investigate root cause (e.g., sample handling, contamination, drug interference. heterophile. etc.)
2. Update risk assessment based on event if appropriate
3. Determine CAPA eligibility and potential corrective action(s) (see Table 1-1 below)
4. Continue post-launch surveillance

If US annual discrete events on the Access2 instrument ! 5 (High incidence rate)

I . Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

If US annual discrete events on the Access2 instrument l00 (Very high incidence rate)

1. Stop ship product
2. Cease use notification to customers (with FDA agreement)

For this approach. a discrete event is defined as a customer complaint resulting in confirmed thermally
insensitive sample(s) yielding falsely increased or decreased clinically relevant result(s) where the increase or
decrease is proven to be caused by inappropriate adjustment by the thermal algorithm (residual thermal bias).
Specifically, one discrete event would represent one malfunction, which may have resulted in more than one
erroneous patient result. Although the malfunction may result in more than one customer complaint, if it is tied
to one malfunction event, then it is counted as one discrete event.

The actual corrective action(s) depend on the frequency, magnitude, severity, and root cause. Several potential
outcomes are possible. and would be driven by the risk assessment and CAPA. Examples of potential corrective
actions are identified in Table 1-1 below:

Table 1-1: Potential Corrective Actions in Event of Failure on the Access2 Instrument

Frequency Potential Corrective Action
Low incidence Customer communication and/or Labeling Change
(1-4 US annual discrete 0 Technical Bulletin
events) * Important Product Notification

*Labeling change (updates to IFU)
*Design Change

High incidence All of the above plus...
(5 !S n!S 99 US annual Product CAPA
discrete events) Product Corrective Action escalation

__________________ ommunication to FDA
Very High incidence All of the above plus...
( 100 US annual discrete Stop ship product
events) Cease use notification to customers (with FDA

_____________________agreement)

Beckman Coulter. Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA e-mail
Chiaska, MN 55318 June 12, 2013
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The AccuTnl+3 ERT process will rapidly identify and address any product performance issues experienced by
Customers, including thermally insensitive samples should they occur. This process is directed by and staffed
with subject matter experts who have been intimately involved in the development of the thermal algorithm and
the AccuTnl+3 reagents, and customer support of the current troponin assay. BEG is committed to this plan to
ensure that appropriate action is taken in the event of any AccuTnl+3 performance failure on the Access2
instrument.

Beckman Coulter, Inc. Access Accurnl.3
1000D Lake Hazeltine Drive k121214: Response to FDA e-mail
Chaska, MIN 55318 June 12. 2013
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Caposino. Paula

:rom: Oetter, Kerrie S <cksoetter@beckman.com >
zient: Wednesday, June 12, 2013 7:23 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: AccuTnl+3 Access 2 IFU word version (2).docx

Dear Paula,

We will send you the documents you requested tomorrow.

Thanks,

Kerrie

From: Caposino, Paula [mailto:Paula.Caoosino~cfda.hhs.ciovl
Sent: Wednesday, June 12, 2013 5:46 PM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: AccuTnl+3 Access 2 IFUI word version (2).docx
Importance: High

Dear Kerrie,
Please see my suggested edits to your IFUI. Let me know if you have any questions or if you would like to discuss these
suggested edits.
Thanks,
Paula

I will need the 510(k) Summary, Indications for use form, the responses to the questions that I sent you and the IFU
tomorrow. I am very sorry that I cannot give you more time.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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AcadThI1.3
I A98143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS

WNTH TEST NAME: TnIA2
Intended Use
The Access AccuTn1-3 assay is a paramagnetic particle, chemilunninescent immunoassay for the quantitative
deternination of cardiac troponin I (cTnl) levels in human serum and plasma using the Access 2 linmunoaissaiy
System to aid in the diagnosis of myocardial infarction.

Summary and Explanation
The troponins (1, C, and T) are members of a complex of proteins that modulate the calcium-mnediated interaction
between actin and myosin within muscle cells.' The nomendlature of these distinct proteins of the troponin complex
is derived from their respective function in muscle contraction. Troponin T anchors the troponin complex to
tropomnyosin of the thin filament whereas tropoinin I inhibits actomyosin ATPase, and troponin C is a
calcium-binding subunit. Three isotypes of troponin I (TM) have been identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal muscle, and one with cardiac muscle. The slow and fast-twitch
isoforms have a similar molecular weight of approximately 20,0 dalton (Da) each. The cardiac-specific TnI (cTnl)
isoforn, has a molecular weight of approximately 24,0I) Da and contains a post-translational tail of 31 amino acids
on the N-terminus of the molecule.'This sequence and the 42% and 45% dissimilarity with the sequences of the
other two isoforms have made possible the generation of highly specific monoclonal antibodies without
cross-reactivity with other non-cardiac Tn!l forms.u As a result of its high tissue specificity cTnl is a cardlo-specific,
highly sensitive marker for myocardial damage. The Access AccuTnl+3 assay uses mnonoclonal antibodies
specifically directed against human cardiac troponin 1.

In myocardial infarction (MI), cliii levels rise in the hours after the onset of cardiac symptoms, reaching a peak at 12-
16 hours and can remain elevated for 4-9 days post MIA' Numerous pathologies cani potentially cause troponin
elevations without overt ischernic heart diseaseA'These pathologies include, but arm not limited to, congestive heart
failure acute and chronic trauma, electrical cardioversion, hypertension. hypotenslon, arrhythmias. pulmonary
emrbolism, severe asthma, sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, extrenie exercise, drug
toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and rhabdomyolysis with
cardiac injury.' Importantly, these other etiologies rarely demonstrate the classic rising and falling pattern
experienced with a Mi which highlights the importance of serial monitoring when the dinical scenario is
confusing.0It2

Definition ot Myocordlol Infarction
In 2012. a Task Force of the Joint Europeani Society of Cardiology (ESC), American College
of Cardiology Foundation (ACCE), American Heart Association (AHA), and World Heart Federation (WHE)
published an updated redefinition of Mi in which biomarkers play a central role." professional groups recognize
cardiac troponin (cmn) as the preferred biomnarker for MI diagnosis.

The 2012 Third Universal Definition of Myocardial Infarcton document states that the following is one criterion
for the diagnosis of MI:

*"Detection of a rise and/or fall of cardiac biomnarkers values (preferably cardiac troponin (cTn)j with at least one
value above the 990 percentile of the upper reference limit (URL) and with at least one of the following:

- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch block (LBI3B);
- Development of pathological Q waves in the ECG;
- Imaging evidence of new loss of viable myocardiumn or new regional wall motion abnormality;

- Identification of an intracoronary thrombus by angiography or autopsy.",
02013 BM.nca l. 1n. 51035A Acci AccTnI-3 w ec Acm 2 Inw'aa Systns
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Additionally, the Third Universal Definition of Myocardial Infarction document recomnmends an optimal
imprecision level (coefficient of variation, or CV) for troponin assays 5 10%' at the 9"~ percentile URL of a healthy
population, and recognizes that assays with imprecision > 10% CV make determination of a Significant ch~ane
mone difficult but do not cause false positive results, but assays with CV > 20% should not be used."

Because cTn may not appear in blood within the firt hours alter myocardial injury," cTn should be measured
upon admission, and then serially at regular intervals to demonstrate a rise and/or fall in cTn values. When an
increased cTn value is encountered in the absence of myocardial isthernia, a careful search for other possible
etiologies of cardiac damage should be undertaken.'4

Pdnlacples of the Procedure
The Access AccuTnl-3 assay is a two-site imnmunoeyniatic ('sandwich') assay. Monoclonal anti-cTnl antibody
conjugated to alkaline phosphatase is added to a reaction vessel along with a surfactant-containing buffer and
sample. After a short incubation, paramagnetic particles coated with monoclonal anti-cTnl antibody are added.
The human cTnl binds to the anti-Cal antibody on the solid phase, while the anti-cTnl antibody - alkaline
phosphatase conjugate reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction
vessel, materials bound to the sold phase are held in a magnetic field while unbound materials are washed away.
Then, the chemiluminescent substrate Lumni-Phos 5X0is added to the vessel and light generated by the reaction is
measured with a luminometer. The light production is directly proportional to the concentration of cTnl in the
sample. The amount of analyte in the sample is determined from a stored, multi-point calibration curve.

Product Information
Access AccuTnl+3 Reagent Pack (for use on Access 2 Immunoassay Systems)
Cat. No. A98143: 100 determinations, 2 packs, 50 tests/pack

" Provided ready to use.
* Store upright and refrigerate at 2 to 100C.
* Refrigerate at 2 to ItrC for a minimnum of two hours before use on the instrument.
* Stable until the expiration date stated on the label when stored at 2 to 100C.
* Stable at 2 to 10'C for 56 days after initial use.
" Signs of possible deterioration are a broken elastomeric layer on the pack or control values out of range.
" If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Ria: Paramagnetic particles coated with mouse monoclonal anti-human
cardiac troponin I (cTnl) suspended in TRIS buffered saline, with
surf actant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% ProClin* 300.

Rlb: 0.1 N NaOH.

Rivo THIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% Pro~lin 300.

Rid: Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% Pro~ln 300.

Am AccTnW-3 to m ACCS 2 Inwna Systenu 816315A 003Bdncjlo r
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Warnings and Precautions
* For in vitro diagnostic utse,

" Patient samples and blood-derived prodlucts may be routinely processed with minimum risk using the
procedure described. However, handle these products as potentially infectious according to universal
precautions and good clinical laboratory practices, regardless of their origin, treatmenrt, or prior certification.
Use an appropriate disinfectant for decontamination. Store and dispose of these materials and their containers
in accordance with local regulations and guidelines.

" Sodium azide may react with lead and copper plumbing to form highly explosive metal azides. On disposal of
liquids, flush with a large volume of water to prevent azide build-up."

* )(i. Irritant: 0.25% Pro~lin 300.

KR 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soiap
and water. Wear suitable gloves.

" The Material Safety Data Sheet (MSDS) is available upon request.

Specimen Clecon an rparto that patient sampules carnot be dhilue berause this
1. Fosr usg on ,&rum anid lithium heparin plasma dF et.4 e samples. Matched serumn and lithium heparin could Ina to low than expcted trovanin test

plasma samples were tested using the Access AccuTnlt3 assay. Regression and correlation analysis are shown rewsijt. Osrl i~

below:

Range of Correlation,
a Observatons lnsiosL) Intercept (95% CD) Slope (95% CO) Coefficient (r)

97 0.02-72 0.00 (.0.01 -0.00) 1.13 (1.00 - .0) 0.99

43 0.02- 0.5 0.00 (0.0- 0.00) 0.98 (0.93- 1.02) 0.99

Heparin plasma and serum samplesi should not be used interchangeably.'

2. The role of preanialytical factors in laboratory testing has been described in a variety of published literature.nt,1
To minimize the effect of preantalytical factors, observe the following recommendlations for handling,
processing, and storing blood samples:
* Collect all blood samplesi observing routine precautions for venipuncture."7

*Allow serum samples to dot completely before centrifugation. ime to clot my be prolonged in serum
samples due to the patient's clinical condition or in patients receiving anticoagulant therapy."

*Keep tubes stoppered at all times."1
*Store samnples tightly stoppered at room temperature (15 to 3WC) for no longer than two hor.
*Samples, should be centrifuged and refrigerated within two hours of blood draw.
*Serum or plasma should be physically separated froim contact with cells as soon as possible with a maximum

time limit of two hours from the time of collection.
*Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely elevated results.
*For plasma, avoid transferring material from the white blood cell/platelet layer located just above the red

blood cells. If a fixed angle rotor is used for centrifugation, care should be taken to avoid resuspending
platelets.

*Turbid serum or plasma samples containing particulate matter should be transferred from the original tube
and recentrifuged prior to assay. A specimen (original tube) that contains a separating device (gel barrier) is
never to be recentrifuged.

-If the assay will not be completed within 24 hours, or for shipment of samples, freeze at -20oC or colder."

C "013 Beck.n Coulle. bxc B16315A Acerss Amosni-3 fir uemr A 2OS ftuoia Sysnra
Pqr3
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* Follow blood collection tube manufacturer's recommendations for centrifugation.
* Samples may be stored for six months at -20'C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and serum separation
products. Variations in these products may exist between manufacturers and, at times, from lot-to-lot.

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in a water bath.

Materials Provided
RI Access AccuTnl.3 Reagent Packs

Materials Required But Not Provided
1. Access Acrulnl.3 Calibrators (for use on Access 2 Immunoassay Systems)

Provided at ;rero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (isg/L).
Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792

Procedural Comment.
1. Refer to the appropriate system manuals and/or Help system for a specific description of installation, start-up,

principles of operation, system performance characteristics, operating instructions, calibration procedures
- operational limitations and precautions, hazards, maintenancz4 and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times before loading on the
instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) 4L of sample for each determination in addition to the sample container and system dead
volumes. Refer to the appropriate system manuals and/or Help system for the minimum sample volume
required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting units to the
Internuational System of Units (SI units) sg1 , or alternate units such as pglmL or ng/L, refer to the appropriate
system manuals and/or Help system. To manually convert concentrations to the international System (pugfL),
multiply ng/mL by multiplication factor 1. For manual conversion to pg/mL or ngIL. multiply ng/mL. by a factor
of 1000.

Procedure
Refer to the appropriate system manuals and/or Help system for information on managing samples, configuring
tests, requesting tests, and reviewing test results.

Calibration Details
Ro he Access AccTnl.3 Wali aor SO and SI in ouarunlirate. and the Calibrator 52-S5 in duplicate.

An active calibration curve is required for all tests. For the Acces AccuTnl+3 assay, calibration is required every 56
days. Refer to the appropriate system manuals and/or Help system for information on calibration theory,
configuring calibrators, calibrator test request entry, and reviewing calibration data.

Quality Control
Quality control materials simulate the characteristics of patient samples and are essential for monitoring the
system performance of immunochemnical assays. Because samples can be processed at any time in a "random Carmr [PVO]: We awonmend that e

Indude. recamvnendaon t"a te oan shoetd ow.
acces" format rather than a "batch" format, quality control materials should be included in each 24-hour time cuerduah anile sanples near the cun-of.

period.- Include commercially available quality control materials that cover at least two levels of analyte. More Yov Stioud consider gMlna an 0 (rmLe ~, MORE)

frequent use of controls or the use of additional controls is left to the discretion of the user based on good oradoa"rett ~ie n hw .0 samle t

Aarn~~~roulnl.31wre inca'o for 2lnmmosa onnr 55655 02013a toh'.~ n oa.
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laboratory practices or laboratory accreditation requirements and applicable laws. Follow manufacturer's
instructions for reconstitution and storage. Each laboratory should establish mean values and acceptable ranges to
assure proper performance. Quality control results that do not fall within acceptable ranges may indicate invalid
test results. Examine all test results generated since obtaining the last acceptable quality control test point for ths
analyte. Refer to the appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results
Patient test results are determined automatically by the system software. The amount of analyte in the samrple is
determined from the measured light production by means of the stored calibration data, and the application of
mathematical adjustments. Patient test results can be reviewed using the appropriate screen. Refer to the
appropriate system manuals and/or Help system for complete instructions on reviewing sample results.

Lrilaflons of the Procedure - tat pemaM[Pa anP.nabeduted bieuwis

I1. This product is for use on Access 2 Immuneoasay Systems only. It is not compatible with UniCeI DAl systems. codtd retell In lereei than aeted tn,,sain test

2. Al r opm-> rerfl-rnmstze ambient laboratory temperature should be maintained betweenreutrsehlvma.
18CC and 28'C (64.4SF and 82.40F) while conducting patient samorple testing. This assasy employs an algorithm to

10% residual systematic bias may be observed when comparing patient results obtained at 18CC and 280C
(64.4*F and 82.4-').

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the S5 calibrator, 0.02 _______________

to -100nglmL (gtL). Teenalytkel-range-efthee'ye..ed4~.nefr W III the 55 IcaW r. - command (PVC4J: Ptemrse mnthtde,
P .t 100';t (; g"). Ti RAI jb0 ' At- h G Ut~ 11 ; l-r Is 0& L 1 E11 1, it Wzzu mestdalion.Thvreob.ngt-

PF ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~ta -Mie do not know hettcRWIU OTFP3 tise cfinUX) eVKIFeti kPe te htcurif nnImpacvnette mayoso u
d F;P 1 'i M 1Is b e) %1, J P e 40 91 I ." ;! A 2t,-be of reassure tros~oahn values Win.th cs h in-

902 -W I ,,I. X6.

4. For assays employing antibodies, the possibility exists for interferenrce by heterophile antibocdies; in the patient
samnple. Patients who have been regularly exposed to animals or have received immunotherapy or diagnostic
procedures utilizing imnmunhoglobulins or immnunoglobulin fragments may produce antibodies, e.g. HlAMA, that
interfere with imsnasy.Additionally, other heterophile anstibodies, such as human anti-goat anitibodies
may be present in patient samples."" Such interfering antibodies may cause eirroneous results. Carefully
evaluate the results of patients suspected of having these antibodies.

5. Other potential interferences in the patient sample could be preseint and may cause erroneous results in
iromunoiassays. Some examples that have been documented in literature include rheumatoid factor,
endlogenous alkaline phosphatase, fibrin, and proteins capable of binding to alkaline phosphatase.-
Fibrinolytic agents activate proteases that may influence protein measurements, including tropontint Carefully
evaluate the results of patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this assay. Troponin I not
from this source (e.g. recombinant antigens) may behave differently.

C2013 Bccl~tnr Cattier Inn, 015A Act, AccuTnl'S fmt uen Acns2 tnemnySysenra
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7. The role of preanalytical factors in laboratory testing has been described in a variety of published literature.l7lti
Following blood collection tube manufacturers specimn collection and handling recommendations are
essential to reduce preanalytical errors.

8. The Access AccuTnit3 assay is not intended to be used in isolation. Results should be interpreted in conjunction
with other diagnostic tests and clinical information. Whent serial samples arm obtained and troponin is considered
in the clinical context of each patient, acute events such as Ml may be distinguished from other conditions causing
mnyocardial injury.'2

9. The Access AccuTnl-3 assay does not demonstrate any "hook" effect up to 25001 ngmL (pgjL).

Expected Values
Apparently Healthy Adults
Heckman Coulter conducted a multicenter prospective study to establish the 99- percentile upper reference limit
(URL) in a population of apparently healthy adults with no known diseases of the cardiovascular system or other
serious acute or chronic diseases or infections. Lithium heparin plasma samples were evaluated. Five hundred
twenty-seven (527) subjects were enrolled at sevent geographically diverse locations. Both male and female subjects
were included with approximately half above the age of 40 years and the other half between 18 and 40 years.

Subjects were excluded from the study if they met any of the following criteria:

"Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, coronary artery
disease, history of Ml, history of percutaneous transcoronary angiography/angioplasty (PTCA) or coronary
artery bypass graft (CABC), peripheral artery disease including cerebrovascular disease/stroke or deep vein
thrombosis, hemostatic disorders, and/or congestive heart failure

" Currently taking a medication for cardiovascular disease, including ACE inhibitors, angiotensin HI receptor
blockers, beta-blockers, calcium channel blocker, diuretics, blood thinners, and/or platelet inhibitors.

* Diabetes
" Chronic kidney disease.
* Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic obstructive pulmonary

disease (COrD), HIV, HHV, HCV, lupus erythernatosus, rheumatoid arthritis, and/or scleroderma.
* Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep, throat, influenza,

pneumonia, mononucleosis, oral/genital herpes outbreak, and/or urinary tract infection.
* Pregnancy.

Results from this study demonstrated the 996 percentile upper reference limit (URL) to be 0.02 ng/mL (95% Ci: 0.01
- 0.0).

99th Percentile Upper Reference Limit of.a Healthy Population

a 
AV. Range lyn) 

99 Ci)fl

527 139 ao2nsjinL(.O1-o.M)

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of 1929 patients
preseniting to the Emergency Department with chest pain was conducted in order to evaluate diagnostic cutoff
values and establish clinical utility. See the following Clinical Performance Evaluation section for further
information.

Clinical Performance Evaluation

Accs Arcuni.3 for tin Mrs2lrasrw Syra 0213Sek0soute, n
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Diagnosis of Myocardial Infarction
As described in the Summary and Explanation section of this document, the Universal Definition of Myocardial
Infarction document has recommended the use of mote sensitive cTn assays and lower cutoffs. To establish clinical
performance of Access AccuTnl.3 to aid in the diagnosis of Ml, a clinical study was conducted to evaluate
sensitivity (% Ml correctly identified) and specificity (% non-MI correctly identified) at cutoffs near and at the 99-
percentile URL.

The multicenter prospective study enrolled 1929 subjects from Esmergentcy Department (ED) patients presenting
with chest pain or equivalent ischernic symptoms suggestive of Acute Coronary Syndromes (ACS). A total of 14
geographically diverse, primary care hospital-associated emergency departments participated, reflecting regional.
urban, suburban, and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert physicians using criteria
consistent with the 2007 Universal Definition of Myocardial Infarction."t investigators and adjudicators were
blinded to the Access AccuTn+3 assay results. All results presented below were based on the adjudicated commndl CPVC3I: Can revj Also Include that the
diagnoses. The MI incidence was 13% (253t]929). adjudicatn .ere bnud to Mie set diagrams?

To asses performance of the Access AccuTnl.3 assay, study samples were tested at four independent testing
facilities on an Access 2 Immunoassay System. Testing was performed using lithium heparin plasma samples.

'11, is siTIsd Urdwnald Detilon d Myoowdu Iiacnwaspbliird a cnpkimsd dxl MIA pe h-etsd.
12

Clinical Sensifivty and Spectty (Crnes (flC6j: Foe r ~terlshtht sec&,-1

The American College of Emergency Physiciants (ACEP) recommends serial troponin measurements for patients Ily, paint's predictie value and neative parectve
I nit pleas add how, yo aled a ovr estImate

presenting early after symptom onset (c 8 hours).0 However, patient estimates of symptom timing may not be (Ii. 51 .4 422153)).
totally reliable, prompting serial sampling recommendations after admission to the emergency department. Based Comnt [PVC7]h ries ... m e a
on these guidelines and literature recommendations, study results are presented for the following time intervals: yrt estates (and the Associated 95% 0) are

* <8 hur an ?.8 our atersymto onetcornvsent wth 0i. dats prov~ded in.response to
* <8hour and 8 hurs ftersympom oset ueston 3d in the Qecannbe, 14" vesane (Ide,

* Baseline, 2!1 -3 hours,;- 3-6 hours, and 6-9 hours after admission 95% ai cacul uenn the Exact MAOh-

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were generated for serial time Ins the 9S% 0 As 902-97, thM package Insert
intervals after symptom onset and admission. Study results showed the AccuTnl+3 assay to have significant lIsais as90 to99. Pleasecrct any dlscrepan-

diagnostic efficacy at all time intervals (AUCs 0.94-0.97. p c 0.0001). dein the packsaeinsert.
Digotc tvt %MI correctly diagnosed) and specificity (% Non-MI correctly diagnosed) were also Co5nu55fi5 [PVCSI. Pleas incude the 1-

Dianosic enitiity(%cal pnoance of your device AtO0.0 ngijml
determined as shown in the tables below. Cutoffs of 0.02 nglmL and 0.03 ng/mL yielded 97% and 94% sensitivity And Innikat that 0LOW r9innE Is tMe lowerst
respectively for cThl measurements Z 8 hours after symptom onset. Specificity ranged from 82% to 87%. meannred conntration Wit a 9CV (With

In-la . OrPehn smlr leads
A cutoff of 0.03 nglmL. may be used asan aid in the diagnosis of IVI as this cutoff yields 94% (91-98) sensitivity, and mnake sure to Address canment 6 and 7lebove.
87% (85-89) spcfct.Plas Inlde AsnsItivit tpadfidl. poitive

specificity. pre'diciv vale nd qsat predictiv value

Diagnostic Sensitivity And Specificity for Serial Time Itrval. After Symptom Onset

Tnl cutoff for Sensitivity Specificity
Diagnsosis of Homr, After (Iri patient. orrectly diagnooed) (Non-Mi patients correctly diagnosed)

MI a ) Symptom Ont
(ngldi) % - 95% Ci % 95% Ci

8 home 96 9499 83 81-86
0.02

z 8h..n 97 94-00 8n 79-84

'Shoors 92 97-96 89 87-91
0.03

a~howa 94 91-98 87 85-89

ClOccksna caller, Inc. 816115A AcorsaArnTnl.3 ho tnan osA 2n u1 ot Sysinm,
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Diagnostic Sensitivity and Specificity lot Serial Tim Intervals
After Admission to the Emergency Department

Tat cutoff for Sensaitivity Specificity
DiagnSosis of Hours After (Mi patients correctly diagnosd) (Non-MI 1patients correcly diagnosed)

Admission ______ ____________
Mi R) to ED

(nglmL) 95% Cl % 95% CI

aehi W2 88-95 84 83-86

atoW 93 94-100 86 83-88

a3to6 98 95 -l 81 a 78-83

t 6to 9 93 81-9 76 71-82

Baseline 87 83-91 89 88-91

alto3 9% 91-99 89 87-91
0,03

3to6 95 90-99 87 84-99

a6t*9 91 78-97 87 82-91

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in cardiac biomnarker
values; as described in the Universal Definition of Myocardial Infarction.""-1 When serial samples are obtained and
the marker is considered in the dlinical context of each patient acute events such as MI may be distinguished from
other conditions causing myocardial injury. The AccutTnl.3 assay is not intenided to be used in isolation; results
should be interpreted in conjunction with other diagnostic tests and clinical information.

Positie Priedictive Value (PPV) and Negative predictive Value (NPV) - Comnnsut (PYCOI: Press e omet .

Positive Predictive Values (PPV, probability of NU diagnosis in patients with elevated cTnl) and Negative Predictive and Sstoove.

Values (NPV, probability of non-MI diagnosis in patients with non-elevated cTnl) were calculated for the multicenter

prospective study, per CLSI Guideline l/LA2l-A2.- Predictive value analysis, unlike ROC analysis, is directly
proportional to the prevalentce of disease in the intended use population. The overall MI prevalence of 13% in this
study is consistent with literature and public health findings, and Indicates that the study population is
representative of the intended use population. Non-repreetative study populations with high MI prevalence
(35-50%) may overestimate apparent diagnostic accuracy, particularly PPVs (up to 80-90%)." Since predictive value
analysis is prevalence dependcent, results will vary by region and facility.

Study results are shown in the following tables NPVs indicate nearly all patients with cmlI values < 0.)3 ng/rnL were
diagnosed with conditions other than mnyocardial infarction (non-MI). PPVs indicate that approximately 51-58% of
patients with cTnl values 2!0.03 nghnL were diagnosed with Mi.

C 2053 Bednc(e e. Inc 11i03A Act.. Amcol-3 fmr weMr AM 2 tzrmrmo mSyutnn

Na's
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PPV and NPV for Serial Time Intervals After Symptom Onset

Positive Predictive Value (Patient, Negative Predictive Value (Patients
Acutff Hour. After An= cutoff diagnosed! as Ml) kuglis cutoff diagnosednasNon-Mi)

(ng/mL) Syp% Onse Ci % 95% Cl

ctahours 49 43-54 W9 9- 10
022

a ahour 43 38-48 We t9-l

CBhxaus 58 52-64 98 98-99
0.03

z~hors 51 45-56 99 99 -lWO

PWV and NPV for Serial Time intervals
After Admission to the Emergency Department

Acc~rd Hous Ater Positive Predictive Value (Patients Negative Predictive Value (Patients
Acutff Hoursio Alter a cutoff diagnosed as Ml) hSM cutoff diagnosed as Non-Mi)

(nlmL) to ED %95% Ci 95% Ci

Baseine 47 43-51 99 98-99

klto3 45 39-si 10W IW0-10
0.02

Z3to6 46 41-52 lis 99 -lWD

k6b,9 41 31-51 98 97-100

Baseline 55 50-60 98 97-99

alIto 3 53 46-59 too 99-0
003

23Wo6 54 49-60 99 98-100

?6to9 55 43-67 98 96-100

Note: 51imepnekive value analysis 6sprVabsdcpntL resuib, wil ver by regm and locLity.

These result s a re representati ve of the use of low troponin cutoffs, emphasizing the importance of serial samples
when low cutoffs are used. However, even a single elevated troponin value increased the probability of Ml from
13% to 51-58%, providing important informration to the clinician.

Non-MI patients with elevated clot values (Myocardial Injury)
Of the 1676 non-Mi patients; in the Beckman Coulter prospective multicenter pivotal trial, 217 (13%) had at least
one cl value a 0.03 ng/mL on one or more of the serial draws. Of these 217 patients. 98.6% (214)217) were found
to have cardiac conditions such as angina, atrial fibrillation, cardiomyopathy, carditis, heart failure, severe
coronary artery disease, tachycardia; or non-cardiac conditions such as renal failure or pulmonary embolism that
may result in miyocardial damage. Results are consistent with literature findings that c~nI may be elevated in
non-MI patients with coronary and/or non-conary disease with myocardial injury!"' Elevated cmnI values in a
non-MI patient should not be disregarded. Troponin is specific for myocardial injury; serial samples and clinical
context allow identification of patients with ac-ute and chronic conditions causing mnyocardial injury.

AcanAcofnl-3 h -aAccn2 tnunnSysk BII3ISAC213tcneCotr.I.
Pegs 10
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Specific Performiance Characteristics
linealy
The Access AccuTnl-3 assay demionstrates clinically acceptable linearity throughout the analytical measuring
range. Twelve studies, based on CISI EP6.A&n were performed to determine linearity of the Access AccuTnl+3
assay. For each study, one high sample at or above the highest calibrator level and one low sample approximately
at the limit of detection were mixed to make seven evenly distributed sample concentrations. Four replicates of the
seven mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnl+3 assay demonstrates linearity with a
maximum deviation between a linear and non-linear fit of 5 15%.

limpwectlon
This assay exhibits total imprecision of 8% at concentrations > 0.075 ng/mL (p.g/L), and total Standard Deviation
(SD) 9 0.006 ng/mL (pg/L) at concentrations 5 0.075 ng/mL (pg/L). One study, based on CLSI EP5-A2" guidelines,
provided the following data. This study used one low spiked patient pool, three commercial controls and one high
patient pool. These samples were tested in duplicate in two runs per shift two shifts per day, over a total of 13
days, generating at least 20 independent assaiys.

Total
Sample Mean Within Run Between Run Imprecision

(ng'mLl (%CV) (%CV) (%CI')

owSp&ed Patient Pool 0.0 5 5 7

CorrciaControt I C,9 2 5 5

Conxxcrdl Contro 2 1.M 2 5 5

ConvseraI Conbol 3 13-7 2 5 5

High Patient Pol 56,36 5 4 6 1

A separate study was performed to assess overall imprecision by incorporating additional variables than the study
above This overall imprecision study was conducted over 14 days and included multiple instruments,
calibrations, reagent lots, and fluctuations in laboratory temperature. Three patient pools were analyzed
throughout this study.

SapeMen Overall Imprecision Overall Imprecision
Sape(ng/mL) (SD, nglmL) (%CV)

Patient po=l 1 0.04 0.0

Pabient Pool 2 0.43 0.022 5

Patint pool 3 1.01 U.M4 4

Analyfical Speclflclty/Interfleences;
The following potential interfering substances were added to lithium heparin plasma pools at three concentrations
of cTnl (0.01 nf/l, approximately 0.05 ng/ml.. and approximately 0.50 ngjmL). Additionally, each substance was
tested at two concentrations. This study was run on five Access 2 Immunoassay Systems and values were
calculated as described in CL51 EP7-A2.- At the highest concentrations listed below, no interference was observed. - Commnt IPVCIOI: Plan Indud&u.'

definiton of no Intedfrr. a. deind s
les than t0%dfterence between the ctrol
sample rsult and th. test ample resul).

02013 Bcn''Coui. Irc. 01015SA A.c, AroT.1'3 he nw A. 2 1n wiai Syasr
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Highest Highest
Substace Concentration Substance Concentration

Added IAdded

Acetamninophen 20 ngdL Fureeide 40 ing/dL

Acetylulicylic Add 65 ig/dL. Hemoglobin Sinm

Allopurinol 40.&/d L HarmmnSerum Albumin 6DDDing/dL

Ambrozol 40 ing/di L bupoof en S5zng/dt

Anipiditlin Sing/di Low MWlHeparin 2&BU/inL

Ascorbic Add 6ing/dL Methyidopa 25 gd

Atenolol I rng/dt Nifedipine 60 pg/mt

Bilinhbin (conjugated) 40 mgfdi ifrni &4 Sd

Bllhbin (uaconjugatedl 40mgfd L Npttn 2.15 ng/dL

Bioti 290 "gL hytetrcqclne 24 rng/dL

Caffeine lOtihRdL Ptenyton 10mgtdL

captopri S .Indt. Propraolol 500 pg/niL

Cirmarizine 40 mnadL Quinidlo. 2 ing/dL

Cocaine 2mg/dL Si ... ttn 20 Vg/niL

Diclofenac 5 mg/dL Theophyllner 25 Wgdt

Difloxin 20 nghni Tdigiycnldes 3000 ig/dL

Dopamine 30mg/tdt Trinnethoprim 7.5 gtdL

Erythromycin Zonig/dL Verapatnul 16mS/dL

Fibrinogen 1000 mg/dL Waufarin 30 pgtnt

To evaluate potential cross-reactivity of the assay with other inyofibrillar proteins, the substances shown in the

following table were added to two levels of cmil human lithiun heparin plasma samples and run on an Access 2
Iminuncrassay System.
Values for cross-reactivity were calculated as described in CLSJ EP7-A2.- No significant cross-reactivity was
observed (<1%).

Ma AoTnI-3 ftnoAcres2 Irrn ySaerm 81EJ15A021&ciawr, .
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SubsanceConcentration
SubstanceAdded (nglmL)

Actin ICCQ

Cssdiac "rpunC ]ODD

R,cvznbiant hmnanCc-MB) lOW

Myogioin lOW

Myosin 1000

Recombinant Fannan cTnT 250

Skeletal troponin 1100

Tropomyosin l0OW

Limit of Blank
The Access AccuTnl-3 assay has a Limit of Blank (LoB) of < 0.01 ng/mL (gL). One study determined the LoB for
Access AccuTnl+3 to be 0.003 ng/mL (pgfL). LoB was tested using a protocol based on CI.SI EPI7-A2.1"

Limit of Detection

The Access AccuTnl-3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (pgIL). One study determined the LoD
for Access Acculnl.3 to be 0.008 nglmL (pg/L). LoD was tested using a protocol based on CLSI EPI7-A2.21

Limit of Quanfilaflon
The Access AccuTnl+3 Limit of Quantitation (1.oQ) is 0.04 ngtmL (pgL) at 10%CV and 0.02 ngtmL (pig/b) at
20%CV. LoQ for Access AccuTnlt3 was determined using a protocol based on CLSI EP17-A2.21 Multiple studies
were completed, and a minimum of 60 replicates of several low concentration troponin I samnples were measured
in each study. The expected imprecision in the clinically relevant concentration range was estimated by combining
data from multiple studies to create a best fit regression describing the relationship of %CV and troponin I
concentration as shown in the table below.

02013Bcckna~Ccqtrt Ic.816315A Accn AcuTnj.31m maAccss2nu'ssySysen'
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Capasino. Paula

:ram: Oetter, Kerrie S <ksoetter@beckman.com>
J;ent: Wednesday, June 12, 2013 6:01 PM
To: Caposino, Paula; Kerrie Oetter (koetter@live.com)
Cc: Cundy, Scott T
Subject: RE: k121214 suggested edits to Intended Use Statement

Dear Paula,

I will implement the suggested edits.

Thanks,
Kerrie

From: Caposino, Paula [mailto:Paula.Caoosino~cfda.hhs.aovl
Sent: Wednesday, June 12, 2013 4:52 PM
To: Kerrie Qetter (koetter@)Iive.corn); Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: k121214 suggested edits to Intended Use Statement

Dear Kerrie,
Please find enclosed my suggested edits to the Indication for Use Form:

Device name: Access AccuTnl+3 Reagent and Access AccuTnl+3 Calibrator for use on the Access 2
Immunoassay System

Indications for Use:
The Access AccuTnl+3 Reagent is a paramagnetic particle, chemi luminescent immunoassay for the
quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma using the
Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 Reagent for the
quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma using the
Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction.

The Access 2 Immunoassay System is an in vitro diagnostic device used for the quantitative, semni-
quantitative, or qualitative determination of various analyte concentrations found in human body fluids.

Please make the following changes: Concurrence of CDRH, Office of In Vitro Davies Diagnostics and
Radiological Health (OIR)
Division Sign-Off
Office of In Vitro Deviees Diagnostics and Radiological HealthEvltinadSfy

Thanks,
Paula

Paula Velasco Caposina, Ph.D.
Scientific Reviewer 4
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Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
luilding 66, Room 5648

Jilver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.

2

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Caposino. Paula

:ram: De, Arkendra
Jent: Wednesday, June 12, 2013 5:29 PM
To: Caposino, Paula
Cc: Meier, Kristen 1.
Subject: RE: Revised Text

I think that their method of analysis underestimates the variability since they are averaging.
This might be why their standard deviation results are lower than FDA's results.
I recommend the following be sent to the sponsor, in which they revise their calculations for the precision study.

To the sponsor:
1. You state in your revision to the answer to question 1 that you used an ANOVA model with only run as an independent
variable for each temperature-instrument combination.
Results were averaged for each instrument-temperature combination to yield the within-lab standard deviation. Averaging
results in this manner could underestimate the variability in results, as depicted in your response dated June 10, 2013 to
question 2. We recommend that you report and calculate the within-lab standard deviation by computing the standard
deviation for all results combined across all temperature-instrument combinations, separately for each sample. so that the
variability is not underestimated. Below are FDA's results using this recommendation.

Sample ID Mean Within-Lab Standard %CV
Deviation

1 0.011 0.0042 38.181818
2 0.014 0.0051 36.428571
3 0.023 0.0059 25.652174
4 0.026 0.0054 20.76923 1
5 0.037 0.0032 8.648649
6 0.038 0.0034 8.947368
7 0.053 0.0036 6.792453
8 0.063 0.0052 8.253968
9 0.138 0.0081 5.869565
10 0.254 0.0144 5.669291
11 0.036 0.0036 10.000000

From: Caposino, Paula
Sent: Wednesday, June 12, 2013 1:46 PMV
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: FW: Revised Text

FYI, they updated the response to this question. Does this change anything?

occ a ,xianvas yl ittC 201Y C.aIC/
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Caposino, Paula

:rom: Oetter, Kerrie S cksoetter@beckman.com>
J;ent: Wednesday, June 12, 2013 3:55 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: Beckman Coulter response to k121214 June?7 Al Request
Attachments: k121214 Access Acculnl+3 Access 2 Labels.pdf; 510(k) Summary Acculnl+3 Access

2.doc; AccuTnl+3 Access 2 IFU ward version.docx

Importance: High

Dear Paula,

I have attached the word version of our 510(k) Summary and EFU (please note that the word version of IFU will be look
different - formatting and graphics have changed some when it was transferred from an Adobe FrameMaker to word
version). I have also attached the PDF version of our labels. We are unable to changes our labels to word files. Please
just annotate any changes on the PDF copy.

The trade names used for the product are Access AccuTnl+3 Reagent , Access AccuTnl+3 Calibrators and Access 2
Immunoassay System. The product name is the Access AccuTnl+3 Assay. It is a little complicated, these three individual
items do not function on their own, but together with a patient sample, wash buffer and substrate, the Assay as a whole
is culminated. With this culmination, ability to deliver the patient result is achieved, which is ultimately the goal. There
are times when it is necessary to refer to the Assay as a whole, and times when it is important to refer to the
components individually. We cannot always use Access AccuTnl+3 Reagents or Access AccuTnl+3 Assay exclusively, as
they do mean different things.

Let me know if you have any questions.

Thanks,
Kerrie

Fmom: Caposino, Paula [mailto: Paula.Caposino~afda.hhs.oov1
Sent: Wednesday, June 12, 2013 10:29 AM
To: Oetter, Kerrie S
Cc: Cundy, Scott T
Subject: RE: Beckman Coulter response to k121214 June 7 Al Request
Importance: High

Good morning:
I will need some help today getting some clarification and additional details. To get this started, can you please
clarify if your trade name is Access AccuTnl+3 Reagent or the Access AccuTnl+3 Assay. We recommend that
you change wherever you list the device as Access AccuTnl+3 Assay to Access AccuTnl+3 Reagent (i.e.,
(5 10(k) Summary and IFU) )or vice versa. We just need this to be consistent. If you could send me aword
version of your IFU and your 5 10O(k) Summary, I can send you back a list of the changes we recommend to
these documents.
Also, would send me a word version of your labeling? We have some changes we would like to recommend
and I think it may be best to have it as a Word File.
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Let me know if you agree.
Thanks,
Paula

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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5 10O(k) Summary

This summary of 510(k) safety and effectiveness information is being submitt in
accordance with the requirements af 21 CFR 807.92

The assigned 5 10(k) number is k 121214

Submitted By:
Beckman Coulter, Inc.
1000 Lake Hazeltine Drive
Chaska, MN 55318
Telephone: (952) 368-1142
Fax: (952) 368-7610

Contact Person:
Kerrie Oetter
1000 Lake Hazeltine Drive
Chaska, MN 55318
Telephone: (952) 368-7858
Fax: (952) 368-7610

Date Prepared: /
June 12, 2013

Device Name:
Proprietary / Trade Name cess AccuTnl+3 Reagent and Calibrator for use on
the Access 2 Immunoas ystems
Common Name: Troponi I Enzyme Immunoassay
Classification Name- I unoassay, Troponin Subunits
Classification Re n: 21 CFR 862.1215
Classification Pr Code: MMI
Subsequent Produc ode: JIT

Proprietary / Tra Name: Access 2 Immunoassay System
Common Name- Discrete photometric chemistry analyzer for clinical use
Classification ame: Discrete photometric chemistry analyzer for clinical use
Classificatio egulation: 21 CER 862.2160
Classificati Product Code: JJE

Predicate Devic s:
The Ac ss Acculnl+3 reagent and calibrators claim substantial equivalence to
the Tn UltraM Assay and Calibrators for the Siemens ADVIA Centaur® System,
FDA 10(k) Number K053020, cleared December 30, 2005.

Th Access 2 Immunoassay System claims substantial equivalence to the Access
2 Imnmunoassay System (K922823/A007), cleared July 2, 2001.
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Device Description:
The Access AccuT nl+3 reagents, AccuTnl+3 calibrators and the Access 2
Immnunoassay System compose the Access irnmunoassay System for the
quantitative determination of cardiac troponin I (cTnl) in human serum and
plasma.

The Access AccuTnl+3 reagent packs contain specific reagents for the in vitro
diagnostic measurement of cTnI including:

* Paramagnetic particles coated with mouse monoclonal anti- an cardiac
troponin I suspended in IRIS buffered saline, with surfac tbovine
serum albumin (BSA) matrix, <0.1I% sodium azide , an .% Pro~lun®
300.

* 0. IN NaOH.
* TRIS buffered saline, surfactant, <0.1% sodium ide and0.1% Pro~lin

300.
* Mouse monoclonal anti-human cTnl alkalin hosphatase conjugate

diluted in ACES buffered saline, with sur tant, BSA matrix, protein
(bovine, goat, mouse), <0.1% sodium az* e, and 0.25% Pro~lin 300.

The Access AccuTnl+3 Calibrator set contai s multi-point calibrators for use with
the Access AccuTnl+3 assay. Individual als contain zero or approximately 0.3,
1.2, 5.0, 25 and 100 ng/mL (gL) of combinant cardiac troponin I complex,
respectively, in a buffered BSA matrix ith surfactant,
<0.1% sodium azide, and 0.1% ProCli 300.

Intended Use:
The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescent
imnmunoassay for the quantitat' e determination of cardiac troponin I (cTnI) levels
in human serum and plasma ing the Access 2 Immunoassay System to aid in the
diagnosis of myocardial inf ction.

The Access AccuTnl Calibrators are intended to calibrate the Access
AccuTnl+3 assay for e quantitative determination of cardiac troponin I (cTnI)
levels in human se and plasma using the Access 2 Immunoassay -Systemn to
aid in the diagnosis f myocardial infarction.

The Access 2 1 unoassay System is an in vitro diagnostic device used for the
quantitative, se i-quantitative, or qualitative determination of various analyte
concentration found in human body fluids.

Comparison to t Predicates:
The Acce s AccuTnl+3 reagent and calibrators and the predicate device, ADVIA
Centa TnI-UltraTrM reagent and calibrators, were compared. The information

fo Dh predicate device was derived from the predicate device 510(k) Summary
and product labeling.
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Similarities between the Access AccuTnl+3 Reagent and Calibrator
and the Predicate

Predicate Device New Device
Characteristic ADVIA Centna TnI-lUltrTrm Access AccuTnl+3 Reagent and

K053020 Calibrators
Intended Use An in vitro diagnostic method for the same

quantitative measurement of cardiac
TnJl in serum and plasma to aid in the
diagnosis of myocardial infarction.

Assay Principle Chemiluminescent sandwich same
immu noas say

Test System Automated immunoassay instrument same

Sample Type Serum and heparinized plasma same
Reagent Pack Reagents ready to use and separated in same
configuration a single reagent pack
Primary Reagent Solid phase magnetic particles, anti- sameMaterials cTnI antibodies

Differences between the Access AccuTnl+/3eagent and Calibrator

Predicate Device New Device
Characteristic ADVIA Centaur@ Tnt- raTM Access AccuTnI43 Reagent and

K0,302 Y-trCalibrators
Sample Type EDTA plasma No EDTA plasma claim

Immunoassay ADVIA Centaur Access 2 Immunoassay System
Instrument
Calibrator Bovine cTnl in goat erum Recombinant troponin complex in buffered
Materials BSA
Calibrators: Two Lyophilize :high and low (use Six Liquid: approximately 0, 0.3, 1L2, 5.0,
number and type with Master C e) 25 and 100 nglmL with no master curve
Specific Reagent Polyclonal got anti-cTnl antibody Mouse monoclonal anti-human cTnl
Materials labeled witlacridinium ester, 2 alkaline phosphatase conjugate, magnetic

biotinylatd mouse monoclonal anti- particles coated with mouse monoclonal
cTnl anf bodies, magnetic particles anti-human cTnl
coniugaed with strentavidin

Sample Volume 100 55111
Analytical 0.0 ng/mL to 50 ng/mL 0.02 ng/mL to 100 ng/mL
Measuring Range
Acute Myocardial .9 nglmL per WHO-defined cutoff 0.O3ng/mL based on clinical trial outcome
Infarction (AMN
Cutoff _____________ ______________

Expected Resul 9Wt percentile of 0.04 ng/mL; range of 99' percentile of 0.02 with a 95%
(Upper Refere e 0.02- 0.06 ng/mL Confidence Interval (CI) of 0.0 1- 0.05
Limit)___________ ng/mL

Precisio Total CV of 10% at a level of 0.042 Total CV of:S8% at concentrations >0.075
ng/mL ng/mL. SD:S0.006 at concentrations

o/ :S0.075 ng/mL
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Predicate Device New Device
Characteristic ADVIA Centaur@t TnI-UltraTm Access AccuTnl+3 Reagent and

____________K053020 Calibrators
Indications for The AD VIA Centaur® Tnl-Ultra (Tnil The Access AccuTnl+3 assay is a
Use Statement Ultra) is for in vitro diagnostic use in paramagnetic particle, chemiluminescent

the quantitative determination of immunoassay for the quantitative
cardiac Troponin in human serum and determination of cardiac troponin I (cTnI)
heparinized and EDTA plasma. levels in hmatin se~o and plasma using
Cardiac troponin I determinations aid th Acs2lm nassay System to aid
in the diagnosis of acute myocardial in the diagnos' of myocardial infarction.
infarction and in the risk stratification
of patients with non-ST segment The Acce AccuTnl+3 Calibrators are
elevation acute coronary syndromes intende o calibrate the Access
with respective to relative risk Accu 1+3 assay for the quantitative
mortality, myocardial infarction or dete ination of cardiac troponin I (cTnl)
increased probability of ischemnic Ie Is in human serum and plasma using
events requiring urgent e Access 2 Inmmoassay System to aid
revascularization procedures. in the diagnosis of myocardial infarction.

The ADVIA Centaur® TnI-Ultra

The Access 2 Immiunoassay System d the previously cleared version of the
Access 2 Immunoassay System we compared.

Similarities betwe n the Access 2 Immunoassay System
and the Predicate

P diate Device New Device
Characteristic ccess 2 System Access 2 System

Indication for Use TeAess 2f Imunoasay tem is same

O peratingM icr o m puati er co tle dq ran domatsa meo

D t etecmntion ofmiecn sameou

Modules~ ~ ~ d Carus.ietr nltcl lii, sm

electronic/systems computer/peripheral ____________________
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Differences between the Access 2 lInmunoassay System
and the Predicate

Predicate Device New Device
Characteristic Access 2 Inmunoassay System Access 2 Immnunoassay System

______________K9228231A007 __________________

T'hermal algorithm Not present Present
capability/
Assay Protocol AccuThi APP AccuTni APP ith addition of the thermal
File (APF) algorithm ad"U" command
Software Version 2.4-3.2 Version 3 :added capability to implement

the /the a!algorithm and "U" Command;
adde esult suppression when instrument
inte al case temperature is outside ISO to

Operating 18'C to 320C ambient So18C to 250C ambient
Temperte 18'C to 36*C instrument case temperature
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AccuiuEI-3
WuI1 A98143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS

WITH TEST NAME: TnIA2
Intended Use
The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescent 4im nassay for the quantitative
determination of cardiac troponin I (cTnl) levels in human serum and plasm using th Access 2 Immunoassay
System to aid in the diagnosis of myocardial infarction.

Summary and Explanation
The troponins (1, C, and T) are members of a complex of proteins tha odulate the calcium-mediated interaction
between actin and myosin within muscle cells.' The nomenclature these distinct proteins of the troponin complex
is derived from their respective function in muscle contraction.T oponin T anchors the troponin complex to
tropomyosin of the thin filament, whereas troponin I inhibits omyosin ATPase, and troponin C is a
calcium-binding subunit. Three isotypes of troponin I (TnI) ye been identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal muscle, and ne with cardiac muscle. The slow and fast-twitch
isoforms have a similar molecular weight of approximat y 20,000 dalton (Da) each. The cardiac-specific Tnl (cTnl)
isoform has a molecular weight of approximately 24,0 Da and contains a post-translational tail of 31 amino adids
on the N-terminus of the molecule.U3This seque d the 42% and 45% dissimilarity with the sequences of the
other two isoforms have mad e possible the ge/e on of highly specific monoclonal antibodies without
cross-reactivity with other non-cardiac Tnl fo .As a result of its high tissue specificity cTnI is a cardio-specific,
highly sensitive marker for myocardial dam The Access AccuTn!+3 assay uses monoclonal antibodies
specifically directed against human cardia ponin 1.

In myocardial infarction (Ml), cTnI level 'e in the hours after the onset of cardiac symptoms, reaching a peak at 12-
16 hours and can remain elevated for days ps I'Numerous pathologies can potentially cause troponin
elevations without overt ischemic hea disease.89 These pathologies include, but are not limited to, congestive heart
failure, acute and chronic traum I ical cardioversion, hypertension, hypotension, arrhythntias, pulmonary
embolism, severe asthma, sep s ical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise, drug
toxicity (adriamycin, 5-fluoroura , herceptin, snake venoms), end stage renal disease, and rhabdomyolysis with
cardiac injuryY.IO1 Importantly, ese other etiologies rarely demonstrate the classic rising and falling pattern
experienced with a Ml which ighlights the importance of serial monitoring when the clinical scenario is
confusing.1 1.12

Definition at Myocardial farcion
In 2012, a Task Force o e Joint European Society of Cardiology (ESC), American College
of Cardiology Found 'on (ACCF), American Heart Association (AHA), and World Heart Federation (WI-F)
published an updat dredefinition of MI in which biomarkers play a central role.12 Professional groups recognize
cardiac troponin n) as the preferred biomarker for MI diagnosis.

The 2012 Third niversal Definition of Myocardial Infarction document states that the following is one criterion
for the diagn is of Ml:

*"Detecti n of a rise and/or fall of cardiac biomarkers values Ipreferably cardiac tropanin (cmn)] with at least one
value ove the 99th percentile of the upper reference limit (URL) and with at least one of the following:

- ymptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-fl changes or new left bundle branch block (LBBB);
- Development of pathological Q waves in the ECG;
- Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality;
- Identification of an intracoronary thrombus by angiography or autopsy.""7

C 2013 Beckman Coulter, Inc. B16315A Access AccuTnI-3 for use on Access 2 Irnrunoassay Systeinblj
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Additionally, the Third Universal Definition of Myocardial Infarction document recommends an optimal
imprecision level (coefficient of variation, or CV) for troponin assays:5 10% at the 99th percentile URL of a healthy
population, and recognizes that assays with imprecision > 10% CV do not cause false positive results, but assays
with CV > 20% should not be used. 2

Because cTn may not appear in blood within the first hours after myocardial injury, 3 cTn should be measured
upon admission, and then serially at regular intervals to demonstrate a rise and/or fall in cTn values. When an
increased cTn value is encountered in the absence of myocardial ischemnia, a careful search for other possible
etiologies of cardiac damage should be undertaken."4

Principles of the Procedure
The Access AccuTnl+3 assay is a two-site immunoienzymatic ("sa dwich") assay. Monoclonal anti-cTnI antibody
conjugated to alkaline phosphatase is added to a reaction vesse along with a surfactant-containing buffer and
sample. After a short incubation, paramagnetic particles coat with monoclonal anti-cTnI antibody are added.
The human cTnl binds to the anti-cTnI antibody on the soli phase, while the anti-cTnI antibody - alkaline
phosphatase conjugate reacts with different antigenic site on the cTnl molecules. After incubation in a reaction
vessel, materials bound to the solid phase are held in a agnetic field while unbound materials are washed away.
Then, the chemi luminescent substrate Lumi-Phos* 53 is added to the vessel and light generated by the reaction is
measured with a luminometer. The light productio s directly proportional to the concentration of cTnl in the
sample. Thbe amount of analyte in the sample is de rmined from a stored, multi-point calibration curve.

Product Information
Access AccuTnl+3 Reagent Pack (for use on cess 2 hmmunoassay Systems)
Cat. No. A98143: 100 determinations, 2 pac ,50 tests/pack
" Provided ready to use.
" Store upright and refrigerate at 2 to 100

Refrigerate at 2 to 10'C for a minimu of two hours before use on the instrument.
" Stable until the expiration date stat on the label when stored at 2 to 10'C.
" Stable at 2 to 10'C for 56 days afte /initial use.

Signs of possible deterioration a a broken elastomeric layer on the pack or control values out of range.
" If the reagent pack is damaged i.e., broken elastomer), discard the pack.

Ria: Paramagneti particles coated with mouse monoclonal anti-human
cardiac trop nin I (cTnI) suspended in ThIS buffered saline, with
surfactant,' ovine serum albumin (BSA) matrix, < 0.1% sodium azide,
and 0.1% roClin**300.

Rib: 0.1 N aOH.

Rhc: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Rid: Mouse monoclonal anti-human cTnI alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Access AccuTnl.3 for use on Access 2 hnmuncassaty System 016315A 0 2013 Heckman Coulter, Inc.
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Warnings and Precautions
* For in vitro diagnostic use.

" Patient samples and blood-derived products may be routinely processed with minimum risk using the
procedure described. However, handle these products as potentially infectious according to universal
precautions and good clinical laboratory practices, regardless of their origin, treatment, or prior certification.
Use an appropriate disinfectant for decontamination. Store and dispose of these materials and their containers
in accordance with local regulations and guidelines.

" Sodium azide may readt with lead and copper plumbing to form highly explosive metal azides. On disposal of
liquids, flush with a large volume of water to prevent azide build-up. 5

" Xi. Irritant: 0.25% ProClin 300.

WR 43: May cause sensitization by skin contact.

5 28-37: After contact with skin, wash immedi ely with plenty of soap
and water. Wear suitable gloves.

" The Material Safet Data Sheet (MSDS) is available upon request.

Specimen Collection and Preparation
1. Serum and lithium heparin plasma are preferred samples. Match dseru and lithium heparin plasma sa .mples

were tested using the Access AccuTnl+3 assay. Regression and orrelation analysis are shown below:

nRange o~f , Inept(5CO Soe9%CO Correlation
Observationsi (nmL) Intr pt(5aI) Soe9%C Coeffidient (r)

97 0.02-72 0 (-0.01 -0.00) 1113(1.00- 1.05) 0.99

43 0.02-0.5 0.00 (0.00- 0.00) 0.98 (0.93- 1.02) 0.99

Heparin plasma and serum samples should not be sed interchangeably)'6

2.Te oeofpenayialfcor nlaoaor etighs en ecibdi avret fpulsedltraue10IITomiiiz heefet fpraaltca fcoro evete oloin ecmenatos o hnlig

sampe rles due teapatienfatos cinicbaoy iti or ins paten rescrieivin aviticoag u shepylitrtr
Keep~~~ tue stpeesthl ie.

*Tor sanmpe thtlyfec opredat ro rs temperue (5to3e fono leomngerthans wor hrs. ng
*pSamesg n shod b etiue n fieae ihntohuso lood draw.s:

*Corlasm, avlbod tanplsoering atei fr uthewites blood ellplactueleaelctdjutaoehe

blod cellsfamfxdple otcormiseused for centrifugation. are holt beae ood esusendin

neve to be reenuiugd
sape Ift the asaywllnten' cletedcwithin 24our or for painsriipmnat oales, freezea 2Crcode.

* ee Follow blo rd coletion l tes auatrr17eomnatosfrcntiuain
C~~~~~~~~~ ~ ~~~~ 201 Becma CoteIc 135 ces cun. o s nAces2mwo ytm

Store ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~Pg sape3ihl tpee trotmeaue(5t 0C o olne hntohus
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*Samples may be stored for six months at -200C..
3. Each laboratory should determine the acceptability of its own blood collection tubes and serum separation

products. Variations in these products may exist between manufacturers and, at times, from lot-to-lot.
4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in a water bath.

Materials Provided
RI Access Accurnl.3 Reagent Packs

Materials Required But Not Provided
1. Access AccuTnl*3 Calibrators (for use on Access 2 Immunoassay Systems)

Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (pg/L).
Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.

3. Access Substrate
Cat. No. 81906

4. Access 2
Access Wash Buffer 11, Cat. No. A16792

Procedural Comments
1. Refer to the appropriate system manuals and/or Help system for a specifi description of installation, start-up,

principles of operation, system performance characteristics, operating i structions, calibration procedures,
operational limitations and precautions, hazards, maintenance, and tr ubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverti pack several times before loading on the
instrument. Do not invert open (punctured) packs.

3. Use fifty-five (55) piL of sample for each determination in additi In to the sample container and system dead
volumes. Refer to the appropriate system manuals and/or Hel system for the minimum sample volume
required.

4. The system default unit of measure for sample results is n L. To change sample reporting units to the
International System of Units (SI units) pg/L, or alternate nits such as pg/mL or ng/L, refer to the appropriate
system manuals and/or Help system. To manually cony t concentrations to the International System (iaWL),
multiply ng/mL by multiplication factor 1. For manual onversion to pg/mL or ng/L, multiply ng/mL by a factor

d.Refer to the appropriate system manus and/or Helsystem for information on aiaiong thmpeconfryg
confi, rnucalibrtorts, aldreibrator test re suts. n eiwn airto aa

Quality Control
Quality control materials simulate the characteristics of patient samples and are essential for monitoring the
system performance of immunochemical assays. Because samples can be processed at any time in a "random
access" format rather than a "batch" format, quality control materials should be included in each 24-hour time
period.4 Include commercially available quality control materials that cover at least two levels of analyte. More
frequent use of controls or the use of additional controls is left to the discretion of the user based on good
laboratory practices or laboratory accreditation requirements and applicable laws. Follow manufacturer's

gAccs AccTn!-3 for use on Access; 2lnmw'uossawy System B16315A 0 2013 Beclunan Coulter, Inc.
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instructions for reconstitution and storage. Each laboratory should establish mean values and acceptable ranges to
assure proper performance. Quality control results that do not fall within acceptable ranges may indicate invalid
test results. Examine all test results generated since obtaining the last acceptable quality control test point for this
analyte. Refer to the appropriate system manuals and/or Help system for information about reviewing quality
control results.

Results
Patient test results are determined automatically by the system software. The amount of analyte in the sample is
determined from the measured light production by means of the stored calibration data, and the application of
mathematical adjustments. Patient test results can be reviewed using the appropriate screen. Refer to the
appropriate system manuals and/or Help system for complete instructions on reviewing sample results.

Limitations of the Procedure
1. This product is for use on Access 2 lInumuoassay Systems only. It is not compatible with UniCel Dxl systems.
2. For optimal performance, ambient laboratory temperature should be maintained between

180C and 280C (64.40F and 82.40F) while conducting patient sample testing. This assay employs an algorithm to
correct for laboratory temperature fluctuations. Up to 10% residual systematic bias may be observed when
comparing patient results obtained at 18'C and 280C (64.40F and 82.40F).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the S5 calibrator, 0.02
to -100 ng/mL (pgIL). The analytical range of the assay is defined as the rangvrom LoD to the S5 calibrator,
0.01 to -100 ng/mL (pgfL). Troponin I may be detected in samples between D and LoQ, but with increased
imprecision. Dependent upon the concentration of Troponin I in the sam (X), report results per the
description in the table below, adapted from CLSI EPIY-A2. 2'

4.~ ~ ~~ccs For~+ asasepoigatbd esuolity aAcess fo nterfeence byhtrohW antbdesn:h ain

procedure utlzng~m muoLobuli <02ns /L(0 or imu ogl U frgntsimaypruet anl iatiboiese HAMA hat
interfere~ ~ ~ ~ ~~~~~~~~~ ~asa wtimuosasAdiinlyoteheroheatbdimesuchishmnatigaontbde

m.Frays epnting antintoamiesl Such psiiiyei onterferinc gyht antibodies may caus eronoutrslt.earful

iealuae wth resultsoatissspecddtedaly ofhvi hes oe atbde uha ua niga antibodies
5.y Ote ptent nefne inth patient sampls= could bepresent andiode may cause erroneous results inefll

immunoassays. Some examples that have been ocumented in literature include rheumatoid factor,
endogenous alkaline phosphatase, fibrin, and oteins capable of binding to alkaline phosphatase.2L.
Fibrinolytic agents activate proteases that ma influence protein measurements, including troponin.' Carefully
evaluate the results of patients suspected of aving these types of interferences.

6. The thermal profile of native human cardi troponin I was used in development of this assay. Troponin I not
from this source (e.g. recombinant antige ) may behave differently.

7. The role of preanalytical factors in laboratory testing has been described in a variety of published literature.17&I9
Following blood collection tube manufacturers' specimen collection and handling recommendations are
essential to reduce preanalytical errors.

C 2013 Beckman Coulter, Inc 016315A Access AccvTnl+3 for use on Access 2 Inmmoassay systems
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8. The Access AccuTnl+3 assay is not intended to be used in isolation. Results should be interpreted in conjunction
with other diagnostic tests and clinical information. When serial samples are obtained and troponin is considered
in the clinical context of each patient, acute events such as Ml may be distinguished from other conditions causing
myocardial injury. 2

9. The Access AccuTnl+3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (pgfL).

Expected Values
Apparently Healthy Adults
Beckman Coulter conducted a multicenter prospective study to establish the 99th percentile upper reference limit
(URL) in a population of apparently healthy adults with no known diseases of the cardiovascular system or other
serious acute or chronic diseases or infections. Lithium heparin plasma samples were evaluated. Five hundred
twenty-seven (527) subjects were enrolled at seven geographically diverse locations. Both male and female subjects
were included with approximately half above the age of 40 years and the other half between 18 and 40 years.

Subjects were excluded from the study if they met any of the following criteria:

" Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, coronary artery
disease, history of MI, history of percutaneous transcoronary angiographyangioplasty (PTCA) or coronary
artery bypass graft (CAUG), peripheral artery disease including cerebro scular disease/stroke or deep vein
thrombosis, hemostatic disorders, and/or congestive heart failure.

" Currently taking a medication for cardiovascular disease, including A-CE inhibitors, angiotensin 11 receptor
blockers, beta-blockers, calcium channel blockers, diuretics, blood inners, and/or platelet inhibitors.

" Diabetes.
" Chronic kidney disease.
" Other serious chronic disease(s), including: cancer, leukemi emphysema, chronic obstructive pulmonary

disease (COPD), HIV, HBV, HCV, lupus erythematosus, r umatoid arthritis, and/or scleroderma.
" Acute bacterial or viral infection, including: bronchitis, u per respiratory infection, strep, throat, influenza,

pneumonia, mononucleosis, oral/genital herpes outbre , and/or urinary tract infection.
" Pregnancy.

Results from this study demonstrated the 99th percentile u per reference limit (URL) to be 0.02 ng/mL (95% Cl: 0.01
-0.05).

9901 Percentile Upper Refe nce Limit of a Healthy Population

It Ae Rage (em) 9 9 o' Pertentile
xi Ag Rane (yars)(95% CI)

527 18-94 0.02 nglmL (0.01-0.05)

In addition to this Reference Interval stud of healthy adults, a multicenter prospective study of 1929 patients
presenting to the Emergency Department ith chest pain was conducted in order to evaluate diagnostic cutoff
values and establish clinical utility. See the following Clinical Performance Evaluation section for further
information.

Clinical Performance Evaluation
Diagnosis of Myocardial Intarciori
As described in the Summary and Explanation section of this document, the Universal Definition of Myocardial
Infarction document has recommended the use of more sensitive cTn assays and lower cutoffs. To establish clinical
performance of Access AccuTnl+3 to aid in the diagnosis of Ml, a clinical study was conducted to evaluate

Acces AccuTnl+3 for use on Acces 2lmnoassaw=y Systemns B16315A C 2013 Becknrme, Coulter, Inc.
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sensitivity (% Ml correctly identified) and specificity (% non-MI correctly identified) at cutoffs near and at the 99th
percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED) patients presenting
with chest pain or equivalent ischemic symptoms suggestive of Acute Coronary Syndromes (ACS). A total of 14
geographically diverse, primary care hospital-associated emergency departments participated, reflecting regional,
urban, suburban, and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert physicians using criteria
consistent with the 2007 Universal Definition of Myocardial lnfarction."'* Investigators and adjudicators were
blinded to the Access AccuTnl+3 assay results. All results presented below were based on the adjudicated
diagnoses. The Ml incidence was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four independent testing
facilities on an Access 2 Immunoassay System. Testing was performed using lithium heparin plasma samples.

'The 2012 Third Universal Definition of Myocardial Infarction was published after completion of thi, prospective study.t 2

ClInical Senslt~vty and Specificity
The American College of Emergency Physicians (ACEP) recommends serial tro onin measurements for patients
presenting early after symptom onset (< 8 hours).Y However, patient estimat of symptom timing may not be
totally reliable, prompting serial sampling recommendations after admissi to the emergency department. Based
on these guidelines and literature recommendations, study results are pT sented for the following time intervals:

* < 8 hours and a 8 hours after symptom onset
*Baseline,; 1 -3 hours, 3-6 hours, and a 6-9 hours after admi ion

Receiver Operating Characteristic (ROC) curves and Areas Undle te Curve (AUC) were generated for serial time
intervals after symptom onset and admission. Study results sho ed the AccuTnl+3 assay to have significant
diagnostic efficacy at all time intervals (AUCs 0.94-0.97, p < 0. 01).

Diagnostic sensitivity (% Ml correctly diagnosed) and spedi city (% Non-MI correctly diagnosed) were also
determined as shown in the tables below. Cutoffs of 0.02 mL and 0.03 nglmL yielded 97% and 94% sensitivity
respectively for cTnI measurements 8 hours after symn omn onset. Specificity ranged from 82% to 87%.

A cutoff of 0.03 nglmL may be used as anaid in the di nosis of MI as this cutoff yields 94% (91-98) sensitivity, and
87% (85-89) specificity.

Diagnostic Sensitivity a Specifidty for Serial Tifme Intervals After Symptom Onset

TnI cutoff for SnivtySpecificity
Diagnosis of Hours After 4MI patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI G0) Symptom ose
(ng/mL) % 5 1%95% C3

<8h969-983 81-86

0.2 khy97 94-100 82 79-84

<S8hours 92 87 -9% 89 87-91
0.03

1 2S8hours 94 91-98 87 85-89

0 2013 Beckmant Coulter, Inc. 316315A Access AccuTnl.3 for use on Accs 2lImmunoassay Systes
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Diagnostic Sensitivity and Specificity for Serial Time intervals
After Admission to the Emergency Department

Tnt cutoff for Sensitivity Specificity
Diagnosis of Hours After (Mi patients correctly diagnosed) (Non-MI patients correctly diagnosed)

Admission _______ _______

Mi (a) to ED 9% 5C
(ng/ml.)%95 %5%C

Baseline 92 88-95 84 83486

2:1to 3 98 94-100 86 83-88
0.02

2:3 to 6 98 95-100 81 78-83

!6 to 9 93 81-99 76 71-82

Baseline 87 83-91 89 88-91

0.3l!Ito 3 96 91-99 89 87-91

a3to 6 95 90-99/ 87 84-89

a6to 9 91 78197 87 82-91

In clinical practice, even higher specificity is attained from detection of rise and/or fall in cardiac biomarker
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PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTnI Positive Predictive Value (Patients Negative Predictive Value (Patients

cutoff Hours After shun cutoff diagnosed as; MI) kilax cutoff diagnosed as Non-MI)

(ng/mL) Symptom Onset %95 %5%C

<S8hoom 49 43-54 99 99-100
0.02

:8 hours 43 38-48 100 99-1X)

< 8hours 58 52-64 98 98-99

8Shor 51 1 45-56 99 1 99-100

PPV and NPV for Senial Time Intervals
After Admission to the Emergency Dep ment

Acu~I ous ftr Positive Predictive Valu (P/en Negative Predictive Value (Patients

cutoff Admnission akin cutoff diagnose as P dn cutoff diagnosed as Non-MI)

(nglmL) to ED %957 I 95% CI

Baseline 47 - 51 99 98-99

a I1o3 45 39-51 100 100-100
0.02

2!3lt, 46 / 4-52 100 99-100

2!6to9 41 31-51 98 97-100

Baseline 55 50-60 98 97-99

? 1to3 53 46-59 100 99-100

0.323 to 6 54V 49-60 99 98-100

:6 to 9 43-67 98 96-100

N'ot Since predictive value analysts is prevalcc-ependlent results wvil vary by region and facility.

These results are representative of the use of low oponin cutoffs, emphasizing the importance of serial samples
when low cutoffs are used. However, even a sin le elevated troponin value increased the probability of MI from
13% to 51-58%, providing important informati to the clinician.

Non-MI patients with eievated cTni values ( yocardil Injury)
Of the 1676 non-MI patients in the Beckman oulter prospective multicenter pivotal trial, 217(13%) had at least
one cTnl value ! 0.03 ng/mL on one or mor of the serial draws. Of these 217 patients, 98.6% (214/217) were found
to have cardiac conditions such as angina, atria] fibrillation, cardiomyopathy, carditis, heart failure, severe
coronary artery disease, tachycardia; or non-cardiac conditions such as renal failure or pulmonary embolism that
may result in myocardial damage. Results are consistent with literature findings that cTnI may be elevated in
non-MI patients with coronary and/or non-coronary disease with myocardial injury.30-3' Elevated cmnl values in a
non-MI patient should not be disregarded. Troponin is specific for myocardial injury; serial samples and clinical
context allow identification of patients with acute and chronic conditions causing myocardial injury.

o 2013 Beckmnan Couliter, Inc. B16315A Access AccuTnl+3 for use on Access 2 linunoossay Systemas
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Speclflc Performance Characteristics
Linearity
The Access AccuTnl*3 assay demonstrates clinically acceptable linearity throughout the analytical measuring
range. Twelve studies, based on CLSI EP6-A,32 were performed to determine linearity of the Access AccuTnl+3
assay. For each study, one high sample at or above the highest calibrator level and one low sample approximately
at the limit of detection were mixed to make seven evenly distributed sample concentrations. Four replicates of the
seven mixed samples, eight replicates of the low sample and eight replicates of the high sample
were run on the Access 2 Immunoassay System. The Access AccuTnl+3 assay demonstrates linearity with a
maximum deviation between a linear and non-linear fit of 5 15%.

Imprecision
This assay exhibits total imprecision of S 8% at concentrations > 0.075 ng/mL (pg/L), and total Standard Deviation
(SD) 5; 0.006 ng/mL_ (pig/L) at concentrations S 0.075 ng/mL (pgIL). One study "based oI.5 EP5-A2 guidelines,
provided the following data. This study used one low spiked patient pool, the o ril controls and one high
patient pool. These samples were tested in duplicate in two runs per shift, toshi per day, aver a total of 13
days, generating at least 20 independent assays.

Mean Within Run Between Run Total
Sample (L(%V(%) Imprecision

(ng/L) (CV)/un CV)(%CV)

Low Spiked Patient Pool 0.07 55 7

Commercial Control 1 0.91 5 5

Commercial Control 2 1.96 2 5 5

Aseparate study was performed to assess overall impr/i,~ n by incorporating additional variables than the study
above. This overall imprecision study was conducted ov 14 days and included multiple instruments,
calibrations, reagent lots, and fluctuations in laboratory emperature. Three patient pools were analyzed
throughout this study.

SapeMean Ove I Imprecision Overall Imprecision
Sape(ng/mL) (SD. nglmL) (%CV)

Patient pool 1 0.04 0.003 8

Patient pool 2 0.43 0.022 5

Patient pool 3 1.01 0.043 4

Analytical Speclflclty/lnteflerences
The following potential interfering substances were added to lithium heparin plasma pools at three concentrations
of cTnl (0.01 ng/mL, approximately 0.05 ng/mL, and approximately 0.50 ng/mL). Additionally, each substance was
tested at two concentrations. This study was run on five Access 2 Immunoassay Systems and values were
calculated as described in CLSI EPZ-A2. 4 At the highest concentrations listed below, no interference was observed.

Accs AccuTnl+3 for use on Accs 2btnrnunoasy System B16315A 0 2013 Beckman Coulter lncQ'j 3)
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mgldL Furoseinide 40 mg/dL

Acetylsalicylic Add 65 rng/dL Hemoglobin 5 mglrnL

Allopurinol 40 mgldL Human Serum Albumin 6000 rngdL

Ambroxol 40 mg/dL Ibuprofen 50 rng/dL

Ampidillin 5 gd Low MW Heparin 28.8 tJ/mL

Ascorbic Add 6 zng/dL Methyldop/a 2.5 nWdL

Atenolol 1 gd Nifedi 'e60 pg/mL

Bilirubin (conjugated) 40 mg/dL Ni fu rantoin 6.4 mg/dIL

Bilirubin (unconjugated) 40 mgldIL 1 ystatin 2.15 mg/dL

Biotin 290 ng/rnL Oxytetracydline 24 nis/dL

Caffeine 10 mg/dL Phenytoin 10 mg/dL

Captopril 5 rngIdIL Propranolol 500 pg/niL

Cinnarizine 40 rng/dL Quinidine 2 zngIdL

Cocaine 2 rng/dL Simvastatin 20 pg/niL

Didlofenac 5mzg L Theophylline 25 mg/dL

Digoxin 2 gtmL Triglycerides 3000 rg/dL

Dopamine mg/dL Trimethoprim 7. mg/dL

Erythromycin 20mg/dL Verapamil 16 mrg/dL

Fibrinogen 1000J mgldL Warf arin 30 1sg/mL

To evaluate potential cross-reactivity of e assay with other myofibrillar proteins, the substances shown in the
following table were added to two levels of cTnI human lithium heparin plasma samples and run on an Access 2
Immunoassay System.
Values for cross-reactivity were calculated as described in CLSI EP'7-A2. No significant cross-reactivity was
observed (<1%).

C 2013 Beckrnan Coulter, Inc. B16315A Access AccuTnl.3 for use on Access 2 Iinrnunoassy Systems4
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SubsanceConcentrationSubsanceAdded (ng/ntL)

Actin 1000

Cardiac troponin C 10

Recombiant humnan dC-MB 10

Myoglobin 1000

Myosin 1000

Recombinant humaun cTnT25

Skeletal troponin 1I00

Tropomnyosin 10

Limit of Blank
The Access AccuTnl+3 assay has a Limit of Blank (Loll) of < 0.01 ng/mL (gL). One study determined the Loll for
Access AccuTnl+3 to be 0.003 nglmL (pgIL). Loll was tested using a pr ocol based on CLSI EPI7-A2.2'

Limit ot Detection
The Access AccuTnl+3 assay has a Limit of Detection (LoD) of 0.01 g/mL- (pgIL). One study determined the LcD
for Access AccuTnl+3 to be 0.008 ng/mL (pgIL). LoU was tested ing a protocol based on CLSI EPIY-A2.2'

Limit of Quantlfatlon
The Access AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 n mL (pgfL) at 10%CV and 0.02 ng/mL (pgfL) at
20%CV. LoQ for Access AccuTnl+3 was determined usin a protocol based on CLSI EPI7-A2. 2' Multiple studies
were completed, and a minimum of 60 replicates of sever I low concentration troponin I samples were measured
in each study. The expected imprecision in the clinicall relevant concentration range was estimated by combining
data from multiple studies to create a best fit regressi describing the relationship of %CV and troponin I
concentration as shown in the table below.

Access AccuTnl.3 for use on Access 2 Immrunoasay Systemns B16315A C 2013 Beckman Coulter, Ic
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AcaaThI-3 CALIBRATORS
MMl A98144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH

TEST NAME: TnIA2
Intended Use
The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuTnl+3 assay for the quantitative
determination of cardiac troponin I (cTnl) levels in human serum and plasma using the Access 2 Immunoassay
System to aid in the diagnosis of myocardial infarction.

Summary and Explanation
Quantitative assay calibration is the process by which samples with known analyte concentrations (i.e., assay
calibrators) are tested like patient samples to measure the response. The mathematical relationship between the
measured responses and the known analyte concentrations establishes the calibration curve. This mathematical
relationship, or calibration curve, is used to convert Relative Light Unit (RLU) m urements of patient samples to

specific quantitative analyte concentrations.

Traceability
The measurand (analyte) in the Access AccuTnl+3 Calibrators is tr/aceable o the manufacturer's working
calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples ftm this lot of calibrator and are specific to

Cat. No. A98144: SO-SI, 1.5 mL/vial; S2-S5, 1 m~lvial
" Provided ready to use.

* Freeze upon receipt at -20'C or colder.

* Mix contents thoroughly by gently inverting before se. Avoid bubble formation.

Stable until the expiration date stated on the label hen stored at -20'C or colder.

After removing from -20'C storage, the thawed als are stable at 2 to 10'C for 60 days. Label the vials with the
date of thaw or the date of expiration.
Return calibrators to 2 to 100C after each use. o not refreeze opened vials.

* Signs of possible dleterioratoarcnrl v ues out of range.

" Refer to calibration card foractcn t ions.

SO: Buffered bovine serum al umin (BSA) matrix with surfactant, < 0.1%
sodium azide, and 0.1 roClin* 300.

SI, 52, 53, Recombinant troponin complex at cTnI levels of approximately 0.3, 1.2,
S4, SS: 5.0, 25 and 100 ng./mL (pg/I.) in buffered BSA matrix with surfactant,

< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 1
Card:

Access AccuTnl-3 for use on Access 2 lnuoasySystem 816315A 0 2013 Beckman Coulter, Inc.
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Warnings and Precautions
" For in vitro diagnostic use.
" Patient samples and blood-derived products may be routinely processed with minimum risk using the

procedure described. However, handle these products as potentially infectious according to universal
precautions and good clinical laboratory practices, regardless of their origin, treatment, or prior certification.
Use an appropriate disinfectant for decontamination. Store and dispose of these materials and their containers
in accordance with local regulations and guidelines.

" Sodium azide may react with lead and copper plumbing to form highly explosive metal azides. On disposal of
liquids, flush with a large volume of water to prevent azide build-up."5

" Xi. Irritant: 0.1% ProClin 300.

WR 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediatel with plenty of soap
and water. Wear suitable gloves.

" The Material Safet Data Sheet (MSDS) is available upon request.

Procedure
Refer to the appropriate system manuals and/or Help system for infor tion on calibration theory, configuring
calibrators, calibrator test request entry, and reviewing calibration day

Calibration Details
RnteAcs c n+3 Cairao and the Calibrator S2-S5 in duplicate.

The Access AccuTnl+3 Calibrators are provided at six levels - z ro and approximately 0.3, 1.2, 5.0, 25, and 100
ng mL (pgL). Assay calibration data are valid up to 56 days.

Limitations of the Procedure
If there is evidence of microbial contamination or excessivturbidit in a reagent, discard the vial.

')AA
0 2013 Beckman Coulter, Inc. B16315A Access AccuTnl+3 for use on Access, 2 Inimunoassy Systems
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Caposino, Paula

:ram: Cundy. Scott T cSTCundy@beckman.com>
.;ent:Wednesday, June 12, 2013 1:19 PM

To: Caposino, Paula
Subject: RE: Revised Text

Great.

Thanks.

From: Caposino, Paula [mailto:Paula.Caposinocafda.hhs.oov1
Sent: Wednesday, June 12, 2013 12:19 PM
To: Cundy, ScoUtT
Subject: RE: Revised Text

Dear Scott,
No need. I can add this to the file.
Thanks
Paula

Fmom: Cundy, Scott T [mailto:STCundv~abeckman.com1
Sent: Wednesday, June 12, 2013 1:17 PM
To: Caposino, Paula
Subject: Revised Text

Hello Paula,

Yesterday we sent you a response to your LoQ question. I need to revise the text slightly. Sorry for the confusion. The
data does not change and the results do not change. The description of our analysis changes slightly. I have attached
our revised text and will plan to submit it to the DMC.

Thank you,
Scott

1. Limit of quantitatlon (LoQ)

FDA: In response to question 13(a), you state "for each sample, the within-laboratory standard deviation and %C1/ (within-run +
between-run) were calculated... Can you please specify the components of variance that went into within-run and between-
run? Did you include the across days variability? For the data by run temperature, can you explain ho wlif you incorporated the
different instruments and lots into the within laboratory %CV?

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
:ontent of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
:'oregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Caposino. Paula

:ram: Cundy, Scott T cSTCundy@beckman.com>
.Sent: Wednesday, June 12, 2013 1:17 PM
To: Caposino, Paula
Subject: Revised Text
Attachments: Response to June 7- Q1 revision.docx

Hello Paula,

Yesterday we sent you a response to your LoQ question. I need to revise the text slightly. Sorry for the confusion. The
data does not change and the results do not change. The description of our analysis changes slightly. I have attached
our revised text and will plan to submit it to the DMC.

Thank you,
Scott

1. Limit of quantitation (LoQ)

FDA: In response to question 13(a), you state 'for each sample, the within-laboratory standard deviation and %CV (within-run +
between-run) were calculated... - Can you please specify the components of variance that went into within-run and between-
run? Did you include the across days variability? For the data by run temperature, can you explain how/if you incorporated the
different instruments and lots into the within laboratory %Cl/?

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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0 BECKMAN
COUILTER.

Responses to FDA's June 7, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Limit of quantitation (LoQ)

FDA: In response to question 13(o), you state "for each sample, the within-laboratory standard deviation and %CV (wit hin-
run + between-run) were calculated..."* Can you please specify the components of variance that went into within-run and
between-run? Did you include the across days variability? For the data by run temperature, con you explain howlif you
incorporated the different instruments and lots into the within laboratory %CV?

BEC Response to Ouestion I

Within each run temperature, three instruments were each calibrated at three different temperatures, providing
nine testing scenarios. The three days and two runs per day for each testing scenario were seen as six
runs with 10 replicates for each run (60 total replicates). A simple analysis of variance (ANOVA) with
troponin in nglmnL as the dependent variable and run as the independent variable was performed using
a generalized linear model (EP1I5-A2) to provide within-mun and between-run standard deviations with
their combination being within-laboratory standard deviations (SD).

For each sample, the within-laboratory variances and mean values from all nine scenarios were averaged. The
coefficient of variation (CV) was computed for each sample by first taking the square root of its within-
laboratory variance to obtain standard deviation and then dividing by the average mean value. The resultant
precision profile analysis using the mean and %CV for each sample provided an estimate of 10% LoQ at 0.04
ng/mL and 20% LoQ at 0.02 ng/mL for troponin in the same manner as Appendix D in CLSI EP I 7-A2.

Beckman Coulter, Inc. Access AccuTnl.3
1000 Lake Hazeltine Drive k121214
Chaska, MN 55318 a54
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ram: Cundy, Scott T <STCundy@beckman.com>
aent: Wednesday, June 12, 2013 12:10 PM

To: Picher, Ian; Caposino, Paula
Cc: Oetter, Kerrie S
Subject: BEC's Proposed Action Plan in the Event of a Thermally Insensitive Sample
Attachments: K121214 response to e-mail questions June 10 A2 At Request.pdf

Hello Ian,

Attached is BEC's proposed action plan in the event that we encounter a thermally insensitive sample. The report is due
to the FDA today by 2 PM EST. I'm wondering if you might be open to Teviewing the document, and then giving me a
quick call to discuss. I want to be sure that we are satisfying the agencys request. I thought it might be useful if we
talked before it is due so that if I need to add something, I would still have time.

Please let me know your thoughts.

Thank you so much,
Scott

Please be advised that this email may contain confidential information. If you are not the intended recipient,
please notify us by email by replying to the sender and delete this message. The sender disclaims that the
content of this email constitutes an offer to enter into, or the acceptance of, any agreement; provided that the
foregoing does not invalidate the binding effect of any digital or other electronic reproduction of a manual
signature that is included in any attachment.
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Responses to FDA's June 10, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Thermal

FDA: After discussing the response with the review team, we have theta/lowing request. In your response to question
1(a), you explain that "if a sample that was thermally insensitive led to on anomalous result, the Access 2 system software
would have recorded the data necessary to understand that result. We believe that the anomalousness of such a result,
backed by the ability to record and recover relevant data, would quickly come to our attention by virtue of our complaint
investigation process". To fully resolve this deficiency, the Agency needs to understand exactly what you will do if you
identify that the corrective algorithm has failed. Please clearly explain the corrective action that you will implement if an
anomalous test result is identified. Please specify the threshold in anomalous test results that will trigger the corrective
action. Please be very specific in your description of the corrective action. Be advised that we do not believe that opening
an investigation based on the anomalous result is sufficient. Please provide this detailed corrective action plan to me no
later than Wednesday June 12, 2013 at 2:00 P.M. ES.

BEC Response to Ouestion I

BEC has established an AccuTnl+3 Early Response Team (ERT), to closely monitor the performance of
AccuTnl+3 for the first 12 months after commercialization. This is a multi-functional team of troponin subject
matter experts, including representatives from development, manufacturing, quality, customer and technical
support. complaint handling, product management, regulatory, and program management. It is the responsibility
of this team to review customer complaints, and rapidly address any issue related to the AccuTnl+3 assay
commercialization, including product performance.

The Accurnl+3 ERT facilitates real-time cross-functional surveillance of all customer feedback related to the
AccuTnl+3 assay. ERT surveillance accelerates investigation into potential product performance issues during
the early phase of AccuTnl+3's product release, allowing us to evaluate potential issues before reaching our
traditional product escalation thresholds. Therefore, a single report of a potential product performance failure,
regardless of the severity and magnitude of the failure, will be rapidly addressed by the ERT. The ERT will
investigate all reports of potential "thermal insensitivit" as well as any other unexpected product performance
failures.

If thermally insensitive samples are identified and confirmed, SEC will use a risk management approach to
determine the appropriate corrective action. For AccuTnl+3. the probability of thermally insensitive samples
causing falsely increased or decreased results, resulting in a potentially hazardous situation, has been determined
to be Remote according to BEC's risk management process. Since we do not have any historical occurrence
rates for this new failure mode, we will use discrete events for determination of the trigger threshold versus an
occurrence rate. SEC believes that selecting a specific number of discrete events to trigger action is more
conservative than selecting an occurrence rate given the lack of historical information and the large number of
tests sold per year (> 28 million). SEC defines the occurrence of 1-4 annual discrete events for the potentially
hazardous situation as a Remote occurrence.

Beckman Coulter. Inc. Access AccuTnl+3
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If annual discrete events = I to 4 (Low incidence'rate)

1. Investigate root cause (e.g., sample handling, contamination, drug interference, heterophile, etc.)
2. Update risk assessment based on event if appropriate
3. Determine CAPA eligibility and potential corrective action(s) (see Table 1-I below)
4. Continue post-launch surveillance

If annual discrete events 2! 5 (High incidence rate)

I . Conduct Post Launch Risk Assessment
2. Determine CAPA eligibility
3. Determine Product Corrective Action eligibility
4. Notify FDA
5. Continue root cause investigation
6. Extend ERT post-launch surveillance

For this approach, a discrete event is defined as a customer complaint resulting in confirmed thermally
insensitive sample(s) yielding falsely increased or decreased result(s) where the increase or decrease is proven to
be caused by inappropriate adjustment of the thermal algorithm (residual thermal bias). Specifically. one
discrete event would represent one malfunction, which may have resulted in more than one erroneous patient
result. Although the malfunction may result in more than one customer complaint, if it is tied to one
malfunction event, then it is counted as one discrete event.

The actual corrective action(s) depend on the frequency, magnitude, severity, and root cause. Several potential
outcomes are possible. and would be driven by the risk assessment and CAPA. Examples of potential corrective
actions are identified in Table 1-1 below:

Table 1-1: Potential Corrective Actions in Event of Failure
Frequency Potential Corrective Action

Low incidence Customer communication and/or Labeling Change
(1-4 discrete events) *Technical Bulletin

* Important Product Notification
* Labeling change (updates to IFU)
* Design Change

High incidence All of the above plus...
Q(>5 discrete events) Product CAPA

Product Corrective Action escalation
________________Communication to FDA

The AccuTnl+3 ERT process will rapidly identify and address any product performance issues experienced by
customers, including thermally insensitive samples should they occur. This process is directed by and staffed
with subject matter experts who have been intimately involved in the development of the thermal algorithm and
the Accurn-43 reagents, and customer support of the current troponin assay. BEC is committed to this plan to
ensure that appropriate action is taken in the event of any AccuTnl+3 performance failure.

Beckman Coulter. Inc. Access Accurni+3
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Question 2: Limit of quantitatlon (LoQ)
FDA: Please provide an explanation for the difference in the performance of sample 4 depending on the instrument used
(please refer to FDA's Calculation of Within-Lab Standard Deviation and %CV for Each Instrument). We are concerned that
the %CV for this sample doubled (from 15% to 30%) depending on the instrument that was used. Again, please provide
this information by Wednesday June 12, 2013 at 2:00 P.M.

FDA's Calculations of Within-Lab Standard Deviation and %CV for Each Instrument
Instrument Sample ID Mean SD %/CV
402603 I4 I0.025 1 0.007 I30%
502884 4 0.027 10.005 190/
507310 4 0.026 10.004 15%

BEC Response to Question 2

BEC calculations of within-laboratory standard deviation yield slightly different, but similar values to those
calculated by the Agency (See Table 2-1):

Table 2-1: Within-Lab Standard Deviation and %CV of Sample 4 by Instrument
Instrument Sample I D Mean SD %/CV
402603 I4 I0.025 I0.0067 I26%
502884 4 0.027 10.0047 18%
507310 4 0.026 10.0038 15%

Imprecis ion estimates are subject to variability much like individual replicates. A distribution of imprecision
measurements is expected when the same sample is evaluated on numerous occasions and under multiple
conditions. The result for Instrument 402603 above can likely be attributed to the random variability
associated with imprecision estimates. This random variability cannot be distinguished from systematic
variability associated with a particular variable based on this data alone. Other samples in the Limit of
Quantitation (LoQ) study demonstrate lower or equivalent imprecision on Instrument 402603 when
compared to the other two instruments (see Table 2-2 for two examples). further supporting the hypothesis
of random rather than systematic differences in imprecision.

Table 2-2: Within-Lab Standard Deviation and %CV of Samples 2 and I I by Instrument
Instrument Sample ID Mean SD %/CV
402603 2 0.014 0.0033 24%
502884 2 0.016 0.0050 31%
507310 2 0.014 0.0035 26%
402603 11 0.037 0.0025 7%
502884 11 0.035 0.0029 8%
507310 11 0.034 0.0023 7%

Creating a precision profile using multiple samples in the derivation of LoQ provides a robust estimation of
imprecision at specified concentrations while reducing the impact of random variability observed for
individual samples. When results for all samples in the Limit of Quantitation (LoQ) study are evaluated.
rather than a single sample on a single instrument, the precision profile approach as specified in Appendix D
of CLSI EPI 7-A2 yields a 20% CV LoQ of 0.02 nglmL. This same conclusion is reached regardless of
whether the study is evaluated instrument by instrument, reagent lot by reagent lot, or run temperature by
run temperature.
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Caposino, Paula

:ram: Callaghan, Jim
Jent: Wednesday, June 12, 2013 7:52 AM
To: Caposino, Paula
Subject: RE: Information for DS for instrument that we are getting ready to clear.

I would only put in the stuff in bold plus what you have under Systems Descriptions. You should also include the
Troponin description

Jim

From: Caposino, Paula
Sent: Tuesday, June 11, 2013 6:55 PMV
To: Callaghan, Jim
Subject: Information for DS for instrument that we are getting ready to dlear.

Hi Jim,
I am preparing the DS for the Access 2 Immunoassay System that will most likely be cleared with troponin from Beckman

Coulter. I was hoping you would look at this information that I want to put in the DS for the analyzer. Is this too
much? Is it not enough? Let me know if I am in the ballpark. Thanks.

Paula

Device description:
The Access 2 Immunoassay System Is a microcomputer controlled, random-access and continuous-access
Instrument. The Instrument performs enzyme Immunoassays utilizing paramagnetic particle solid phase and
chemiluminescent detection. A luminometer measures the amount of light generated by the reaction. The
Access 2 Is designed to be used with numerous different Immunoassays. The system software was designed
such that immunoassays; can be added to the system without changing the system software. A separate assay-
specific protocol file, the AFF, Is loaded into the system. The APF contains all assay specific parameters used
to process a particular assay including:

* Identification of reagents used to process the assay
* The sequence and volumes of the sample and reagent additions
* Mixing parameters
* Incubation times
* Math model used to convert the measured response to a reportable result
* Calibration information
* Thermal algorithm

The major Access 2 Immunoassay System components which execute all system processing, control and
interface functions are listed below:

* Carousel Module
" Pipettor Module
* Analytical Module
* Fluidic Module
* Electron ic/Systems Computer
* Peripheral Module

Systems Descriptions:
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1. Modes of Operation:
Micro computer controlled analyzer with random and continuous access.

Does the applicant's device contain the ability to transmit data to a computer, webserver, or mobile device?
Yes X orNo __

Does the applicant's device transmit data to a computer, webserver, or mobile device using wireless
transmission?
Yes ___orNo X

2. Software:
FDA reviewed applicant's Hazard Analysis and software development processes for this line of product types:.
Yes X or No

3. Specimen Identification:
Bar code or sample information can also be entered manually.

4. Specimen Sampling and Handling:
Instruction on sample handling is provided in the reagent labeling.

5. Calibration:
An active calibration curve is required for all tests. For the Access AccuTnl assay, calibration is required every 56
days.

6. Quality Control:
The sponsor recommends that at least two levels of an appropriate quality control material be tested a
minimum of once a day. The sponsor also states that quality control testing should be performed in accordance
with laboratory accreditation requirements, applicable laws and good laboratory practices.

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify' the sender by e-mail or phone.

(9(00
2
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Caposino, Paula

:ram: Oetter, Kerrie S cksoetter@beckman.com>
J;ent: Monday, June 10, 2013 2:47 PM
To: Caposino, Paula
Cc: Cundy, Scott T
Subject: RE: Beckman Coulter response to k121214 June 7 Al Request

Importance: High

Dear Paula,

Please call - 4pm Eastern Time

Toll-free dial-in number (U.S. and Canada):
(866) 548-3459

Conference code:
276 553 7316

Beckman Coulter Employees that will beaon the teleconference:

Scott Cundy, Vice President Regulatory Affairs and Quality

Kerrie Cetter, Senior Regulatory Affairs

Kathy Horsfall, Senior Program Manager

Corey Carlson, Development Manager

Eric Hjelm, Staff Application Scientist

Marion Navratil - Senior Manager Development

Thanks,
Kerrie Oetter

From: Caposino, Paula [mailto:Paula.Caposino~fda.hhs.aov1
Sent: Monday, June 10, 2013 12:59 PM
To: Cundy, Scott T
Cc: Oetter, Kerrie S
Subject: FW: Beckman Coulter response to k121214 June 7 Al Request
Importance: High

Dear Scott,

Thank you for the information that you provided to me this morning.

After discussing the response with the review team, we have the following request. In your response to
question 1 (a), you explain that "if a sample that was thermally insensitive led to an anomalous result, the Access
2 system software would have recorded the data necessary to understand that result. We believe that the
anomalousness of such a result, backed by the ability to record and recover relevant data, would quickly come
to our attention by virtue of our complaint investigation process". To fully resolve this deficiency, the Agency

1 c~DI
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needs to understand exactly what you will do if you identify that the corrective algorithm has failed. Please
clearly explain the corrective action that you will implement if an anomalous test result is identified: Please
specify the threshold in anomalous test results that will trigger the corrective action. Please be very specific in
t'our description of the corrective action. Be advised that we do not believe that opening an investigation based
,)n the anomalous result is sufficient. Please provide this detailed corrective action plan to me no later than
Wednesday June 12, 2013 at 2:00 P.M. lEST.

We would also like to schedule a teleconference with you for today to discuss this request. Let me know what
time you are available.

Thank you very much,

Paula

P.S., I will follow up this email with a question regarding your LoQ analyses from our Statisticians.
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Capasino. Paula

From: De, Arkendra
Sent: Monday, June 10, 2013 2:00 PM
To: Caposino, Paula
Subject: RE: Fallow up question for Beckman. Does this get to the point?

Yes, it gets to the point. Looks good

Arkendra

From: Caposino, Paula
Sent: Monday, June 10, 2013 1:58 PM
To: De, Arkendra
Subject: Follow up question for Beckman. Does this get to the point?

Dear Kerrie,

Please provide an explanation far the difference in the performance of sample 4 depending on the instrument
used (please refer to FDA's Calculation of Within-Lab Standard Deviation and %CV for Each Instrument). We
are concerned that the %CV for this sample doubled (from 15% to 30%) depending on the instrument that was
used. Again, please provide this information by Wednesday June 12, 2013 at 2:00 P.M.

FDA's Calculations of Within-Lab Standard Deviation and 96CV for Each Instrument
Instrument Sample id Mean SD %CV
402603 I4 I0.025 0.007 I30%
502884 4 0.027 0.005 19%
507310 4 0.026 0.004 15%

Thank you in advance for your response.

Regards,

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, OIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
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FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
mmediately notify the sender by e-mail or phone.

Q26
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Caposino, Paula

From: Pitcher, Ian
Sent: Monday, June 10, 2013 12:48 PM
To: Caposino, Paula; Chesler, Ruth A
Subject: RE: Corrective Action Plan request from Beckman--Please read for adequacy????

looks good to me.

Ian

From: Caposino, Paula
Sent: Monday, June 10, 2013 12:40 PM
To: Pitcher, Ian; Chesler, Ruth A
Subject: Corrective Action Plan request from Beckman--Please read for adequacy????
Importance: High

Dear Scott and Kerrie,

Thank you for the information that you provided to me this morning.

After discussing the response with the review team, we have the following request. In your response to
question I1(a), you explain that "if a sample that was thermally insensitive led to an anomalous result, the Access
2 system software would have recorded the data necessary to understand that result. We believe that the
anomalousness of such a result, backed by the ability to record and recover relevant data, would quickly come
to our attention by virtue of our complaint investigation process". To fully resolve this deficiency, the Agency
needs to understand exactly what you will do if you identify that the corrective algorithm has failed. Please
clearly explain the corrective action that you will implement if an anomalous test result is identified. Please
specify the threshold in anomalous test results that will trigger the corrective action. Please be very specific in
your description of the corrective action. Be advised that we do not believe that opening an investigation based
on the anomalous result is sufficient. Please provide this detailed corrective action plan to me no later than
Wednesday June 12, 2013 at 2:00 P.M. EST.

We would also like to schedule a teleconference with you for today to discuss this request. Let me know what
time you are available.

Thank you very much,

Paula

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration
CDRH, QIR, DCTD
10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
Tel. (301) 796-6160
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Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
T MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
.-ROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.
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Caposino, Paula

ram: De, Arkendra
.ent: Monday, June 10, 2013 10:56 AM
To: Caposino, Paula
Cc: Meier, Kristen 1.
Subject: RE: Beckman Troponin REsponse
Attachments: FDA Plasma Calculations for K121214.dac

Thanks Paula. I just saw that Beckman sent in the response for the questions we had on Friday of last week.
Attached are calculations that I did using only the plasma measurements.

A few things I noticed:
1. Page 28 of the Sponsors May 3, 2013 response doesn't make sense to me. The %CV listed in table 13-3 on page
28 doesn't match the calculated results.
What I mean is that when dividing the standard deviation by the mean and multiplying by 100, using the numbers in the
table, the %OV result is not the same as the %CVs depicted in the table.
2. The calculated results from me differs from the sponsor's table 13-3 on page 28 (referring to same response as number
1). As it turns out, the sponsor did something different (haven't gotten a chance to look at it in detail).
3. There are statistically significant differences in the variance when comparing across instruments at 28 C run
temperature. These are in the attachment.

Arkendra

Fmom: Caposino, Paula
Sent: Monday, June 10, 2013 9:12 AM
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: RE: Beckman Troponin REsponse

Sorry Arkendra,
I just got this. The 02 is likely the plasma measurements and the 06 is in serum.
Thanks,
Paula

We could just focus on plasma.

Q~oT
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FDA's Calculations of Within-Lab Standard Deviation and %CV for Each Instrument

Used only plasma data for all calculations

Instrument 402603 _________________________
Sample Mean SD (across instruments, sites, temperature, runs, days, %CV
ID replicates)

1 0.0 11 0.005 45%
2 0.014 0.005 36%
3 0.023 0.006 26%
4 0.025 0.007 30%
5 10.038 0.003 7.89%
6 0.039 0.003 7.69%
7 0.053 0.003 5.66%
8 0.064 0.006 9.38%
9 0.142 0.007 4.93%
10 0.264 0.0164 6.21%
11 0.037 10.003 8.11%

Instrument 502884 _______________________________

Sample Mean SD (across infstruments, sites, temperature, runs, days, %CX'
ID replicates)

10.013 0.004 31%
2 0.016 0.005 31%
3 0.023 0.006 26%
4 0.027 0.005 19%
5 0.037 0.003 8.11%
6 0.037 0.003 8.11%
7 0.053 0.003 5.66%
8 0.062 0.005 8.06%
9 0.134 0.007 5.22%

0 0.247 10.009 3.64%
11 0.035 10.003 8.57%
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Instrument 5073 10
Sample Mean SD (across instruments, sites, temperature, runs, days, %CV
ID replicates)

1____ 0.011 0.004 36%
2 0.013 0.004 31%
3 0.022 0.006 27%
4 0.026 0.004 15%
5 10.036 0.003 8.33%
6 0.037 0.003 8.11%
7 0.053 0.004 7.55%
8 0.063 0.005 7.94%
9 0.138 0.007 5.07%
10 0.250 0.010 4.00%
11 0.034 10.003 8.82%

Instrument/Temperature Combination Within-Lab Standard Deviations

Instrument 402603, Run Instrument 502884, Run Instrument 5073 10, Run
Temp 28 C Within-Lab Temp 28C Within-Lab Temp 28 C Within-Lab
Standard Deviaitan Standard Deviaiton Standard Deviaiton

Sample 0.002 0.005 0.004
1 *
Sample 0.004 0.008 0.005
2*
Sample 0.008 0.007 0.008
3
Sample 0.009 0.007 0.005
4* 1_ _ _ _ _ __ _ _ _ _

Sample 0.003 0.003 0.003
5 ______________

Sample 0.003 0.003 0.003
6 _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.002 0.003 0.004
7* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.004 0.004. 0.004
8 _____________ _____________ _____________

Sample 0.006 0.008 0.005
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9* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.015 0.007 0.0096
10* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample 0.002 0.003 0.003
11 ______________

*Indicates that the variance of these samples differs across instruments in a strongly
statistically significant sense (using Bartlett's test for testing equality of variances)
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Caposino, Paula

rom: Kerrie Oetter ckoetter@live.com>
.ient: Monday, June 10, 2013 10:21 AM
To: Caposino, Paula
Cc: ksoetter@beckman.com; stcundy@live.com
Subject: Beckman Coulter response to k121214 June 7 AI Request
Attachments: k121214 response to June?7 Al request.pdt, Appendix 1.pdf

Dear Paula,

Attached is our response to your request dated June 7, 2013, for k121214. You will find the response and
revised IFU attached. I am sending the response through my personal e-mail, since the Beckman Coulter
Outlook is currently out of service.

Please let me know if you have any questions.

Thanks,
Kerrie Oetter
ksoetter@beckman.com / 952-368-7858
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* BECKMAN
COULTER.

Responses to FDA's June 7, 2013 Request for Additional Information (Fourth Al Letter)

Question 1: Limit of quantitation (LoQ)

FDA: In response to question 13(a), you state "for each sample, the within-laboratory standard deviation and %C'/ (wit hin-
run + between-run) were calculated..." Can you please specify the components of variance that went into within-run and
between-run? Did you include the across days variability? For the data by run temperature, can you explain howlif you
incorporated the different instruments and lots into the within laboratory %CV?

BEG Response to questionI

Within each run temperature, three instruments were each calibrated at three different temperatures, providing
nine testing scenarios. The data from each scenario's set of 60 replicates (3 days of 2 runs per day with
10 replicates each run) was analyzed using a general linear model as specified in CLSI EP5-A2. This
nested analysis of variance (ANO VA) had troponin in nglmL as the dependent variable and the
following independent variables: day and run nested within day. The resultant run and day variances
were added together to obtain between-run variance. The residual variance (within-run) was added to
the between-run variance to obtain the within-laboratory variance.

For each sample, the within-laboratory variances and mean values from all nine scenarios were averaged. The
coefficient of variation (CV) was computed for each sample by first taking the square root of its within-
laboratory variance to obtain standard deviation and then dividing by the average mean value. The resultant
precision profile analysis using the mean and %CV for each sample provided an estimate of 10% LoQ at 0.04
nglmL and 20% LoQ at 0.02 ng/mL for troponin in the same manner as Appendix D in CLSI EPI 7-A2.

Question 2: Limit of quantitation (LoQ)

FDA: Can you please provide the results of the regression analysis far the study comparing lithium heparin plasma
samples and serum samples randomly selected from among the en tire pivo tal trial cohort in sin glicate excluding all
samples under the LoQ of your device?

BEG Response to question 2.

The Pivotal Trial Cohort data have been analyzed following exclusion of samples with troponin values below
AccuTnl+3 assay's LoQ: the following exclusion of those samples, is provided in Table 2-1 below:

Table 2-1: AccuTnl+3 Access 2, Serum vs Plasma, Passin2 Bablok
Range (n mL) N Slope (95% Cl) Intercept (95% Cl) Correlation

0.02 -20 96 1.00 (0.98 - 1.00) 0.00 (0.00 -0.00)r=10

Beckman Coulter. Inc. Access AccuTnI+3
1000 Lake Hazeltine Drive k121214
Chaska, MVN 55318
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Question 3: Field Effectiveness Study

FDA: Can you explain why the results of sample MORE I provided in table 2-3 "More I Precision Results from the Field
Effectiveness Study"from site Saon lot 2 do not appear to support your current LoQ claim? Specifically, the mean result
obtained by the site based an a sample size of 40 was 0.022 ng/mL with a %CVof 29.1. We are concerned that these data
demonstrate that at 0.02 ng/mL, your device may not consistently provide results with the claimed %CV of less than 20%.
Please provide an explanatian for these results.

BEC Response to Question 3

A number of complex, well-controlled studies were conducted to establish our LoQ claims including those
described in the response to question I above. These studies used patient samples as recommended in
EPI7-A2. Results from the analyses of the studies carried out in accordance with EPI7-A2 demonstrate that
the 20% LoQ is 0.02 ng/mL.

The External Field Effectiveness study was designed to evaluate the precision of three AccuTnl+3 reagent
lots in multiple laboratories over multiple days/runs, in the hands of clinical laboratory technologists.
Results were intended to provide additional confidence that the final AccuTnl+3 product in its entirety-
including thermal algorithm, system software, assay protocol files, etc.-performs properly on fielded
instruments.

The samples used in the Field Effectiveness study were commercial quality controls (QC) that are intended
to reflect the behavior of natural patient samples and thus yield results that are predictive of results from
patient specimens. We used commercial QC in the Field Effectiveness study because our customers would
typically use these kinds of controls to assess the assay's precision performance and to detect performance
issues on a daily basis before testing patient specimens. By using commercial QC in the Field Effectiveness
study, we evaluated the performance of the device as our customers would and as it is intended to be used in
the field.

Our analysis of results from this study showed that the precision acceptance criteria were met for each of the
six QC samples tested at five external laboratories using three lots of reagents. The current question focuses
on results provided in Table 2-3 of our most recent supplemental response. That table, reproduced below,
contains the MORE QC level I results from the Field Effectiveness study where each site performed a
multiday analysis of precision with each of three reagent lots, yielding fifteen sets of results including mean
Tnl concentration. % CV and standard deviation.

Beckman Coulter, Inc. Access AccuTnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA Letter of
Chaska, MVN 55318 June 7,2013
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As shown in Table 2-3, 12 of the 15 mean Tn I concentrations for the MORE I QC sample fallI below 0.02
ng/mL. indicating that the actual concentration of the specimen is below 0.02 ng./mL.

Table 3-1: MORE I Precision Results from the Field Effectiveness Study

Site Sample Lot n Concentration (ng/mL) Cv SD
U MORE 1 1 40 0.016 20.6% 0.0033
A MORE 1 1 80 0.020 20.5% 0.0041
S MORE 1 1 40 0.011 52.7% 0.0058
Q MORE 1 1 40 0.023 5.7% 0.0013
E MORE 1 1 36 0.016 31.3% 0.0050
U MORE 1 1 2 40 10.013 20.8% 0.0027
A MORE 1 2 62 0.010 28.0% 0.0028
S MORE 1 2 40 0.022 29.1% 0.0064
o MORE 1 2 40 0.018 14.4% 0.0026
E MORE 1 2 36 0.013 38.5% 0.0050
U MORE 1 3 40 0.010 16.0% 0.0016
A MORE 1 3 62 0.010 32.0% 0.0032

S ORU 3 40 10.0101 45.0% 0.0045
o ORE 1 3 40 0.017 12.9% 10.0022

:E MoORE 1 3 36 0.010 35.0% 10.003

Beckman Coulter, Inc. Access Accurnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA Letter of
Chaska. MVN 55318 June 7, 2013
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We also provided findings from a precision profile analysis based on CV using all of the MORE I data in
the most recent supplemental response. It is important to note that by using a precision profile approach as
specified in Appendix D of CLSI EPI 7-A2 a regression analysis shows a significant relationship between
concentration and %/CV (p=0.025). This analysis takes into account information from all of the observations
rather than just a single observation. Results from the precision profile (Figure 2-1 shown below) showed a
calculated precision of 18.3% CV at 0.02 ng/mL.

Figure 3-1: Precision Profile

Scatter Plot with Fit
60% - Linear fit (0.5001-

N1 5.88X)

50% ------ 95% Cl

8 - - 95% Prediction
40% interval

U 30%

20%a

10%

0%
0.005 0.01 0.015 0.02 0.025

Concentration (nglmL)

These data support our conclusion that the 20% LoQ of the Accurnl+3 assay on the Access 2 is 0.02
ng/mL. In light of the extensive evidence we have provided based on results from native patient samples
and commercial controls, results from the one data set in question can be attributed to random variation.

Beckman Coutter. Inc. Access Accurnl+3
1000 Lake Hazeltine Drive k121214: Response to FDA Letter of
Chaska, MVN 55318 June 7, 2013
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O BECKMAN
CLME.

Question 4: Linearity

FDA: Your acceptance criteria far samples with troponin concentrations less than 0.075 ng/mL for maximum deviation
from linearity is 0.012 ng/mL. Meanwhile you state "in the new law-range linearity studies, the maximum deviation from
linearity was 1%." Your current acceptance criterion for linearity for samples less than 0. 075 ng/mL is unacceptable broad
(allowable nonlinearity of ±60% at 0.02 ng/mnL, ±40%aot0.03ngmL and±30% at 0.04 ng/mL). Based on your data
(maximum observed non-linearity is 1% in the new law-range linearity studies) you can tighten this criteria. Please tighten
the criteria far allowable maximum deviation from linearity for samples less than 0.0 75 ng/Lt (We recommend no more
than +-15%).

SEC Response to Ouestion 4

The criteria will be tightened to a maximum allowable deviation from linearity of <15% across the entire assay
range. The product instruction for use (I FU) has been updated to reflect these tightened criteria. A copy of the
revised Instructions for Use (11W) is attached in Appendix 1.

Beckman Coulter, Inc. Access AccuTnl.3
1000 Lake H-azeltine Drivek124
Chaska, MVN 55318k221
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Appendix 1: Device label ing (Instructions for Use, I FU)

This IPage Intentionally Leit B3lank

Beckman Coulter, Inc. Acs cun+
1000 Lake Hazeltine Drive k121214 AccessoalAReuts
Chaska, MN 55318 June 7, 2013

CONFIDENTIAL

Appendix 1 IFU Page Al-i T99
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ppendix 1

Access O BECKMAN
Immunoassau Susterns CO ULTER
AccuMThl+3Z
REF A98 143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEV WITH

TEST NAME: TnIA2

intended Use The Access AccuTnl+3 assay is a paramagnetic particle, chemiluminescp t immunoassay for
the quantitative determination of cardiac troponin I (cTnl) levels in h an -serum and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of yocardial infarction.

Surmary and The troponins (1, C, and T) are members of a complex of prote' s that modulate the
Explanaion calcium-mediated interaction between actin and myosin wit n muscle cells.' The nomenclature

of these distinct proteins of the troponin complex is denyv from their respective function in
muscle contraction. Troponin T anchors the troponin co plex to tropomnyosin of the thin
filament, whereas troponin I inhibits actomyosin ATP se, and troponin C is a calcium-binding
subunit. Three isotypes of troponin I (Tnl) have bee identified: one associated with fast-twitch
skeletal muscle, one with slow-twitch skeletal mu le, and one with cardiac muscle. The slow
and fast-twitch isoforms have a simila r molecul; weight of approximately 20,000 dalton (Da)
each. The cardiac-specific Tnl (cTnI) isoform s a molecular weight of approximately 24,000 Da
and contains a post-translational tail o a mno acids on the N-terminus of the molecule.223 This
sequence and the 42% and 45% dissi a with the sequences of the other two isoforms have
made possible the generation of hi' y ecific monoclonal antibodies without cross-reactivity
with other non-cardiac TnI forms s~ a result of its high tissue specificity cTnl is a
card io-specific, highly sensitive er for myocardial damage. The Access AccuTn4-3 assay
uses monoclonal antibodies sp cally directed against human cardiac troponin 1.

In myocardial infarction (Ml nI levels rise in the hours after the onset of cardiac symptoms,
reaching a peak at 12-16 ho and can remain elevated for 4-9 days post MI.,' Numerous
pathologies can potentially ause troponin elevations without overt ischemnic headt disease.89

These pathologies inc , but are not limited to, congestive headt failure, acute and chronic
trauma, electrical ca ersion, hypertension, hypotension, arrhythmias, pulmonary embolism,
severe asthma, sepsi ritical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise,
drug toxicity (adria ycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and
rhabdomyolysis% th cardiac injury.9"0o Importantly, these other etiologies rawely demonstrate the
classic rising an falling pattern experienced with a Ml which highlights the importance of serial
monitoringiw n the clinical scenario is confusing.8 11 .12

Definition ai yacardlal InfarctIon
In 2012, a ask Force of the Joint European Society of Cardiology (ESC), American College
of Card' logy Foundation (ACCF), American Heart Association (AHA), and World Heart
Feder ion (WHF) published an updated redefinition of MI in which biomarkers play a central
role.'A Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for M!
di nosis.

e 2012 Third Universal Definition of Myocardial Infarction document states that the
following is one criterion for the diagnosis of Ml:

*"Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin
(cTn)j with at least one value above the 9 91h percentile of the upper reference limit (URL)
and with at least one of the following:

- Symptoms of ischemia;
- New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch

02013 Beckman Coulter, Inc. 81i6315A Acces AccTnlt3 for useon Accss 2 Irnmunoassy SYstems
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Appendix 1

block (LBBB);
- Development of pathological Q waves in the ECC;

- Imaging evidence of new loss of viable myocardium or new regional wall motion
abnormality;

- Identification of an intracoronary thrombus by angiography or aultopsy.",1'
Additionally, the Third Universal Definition of Myocardial Infarction document recoin nids
an optimal imprecision level (coefficient of variation, or CV) for troponin assays c 10' t the
9 9 th percentile URL of a healthy population, and recognizes that assays with imprec& ion > 10%
CV do not cause false positive results, but assays with CV > 20% should not be u .1

Because cTn may not appear in blood within the first hours after myocardial i ury,'3IcTn
should be measured upon admission, and then serially at regular intervals demonstrate
a rise and/or fall in cTn values. When an increased cTn value is encounter d inthe absence of
myocardial ischemnia, a careful search for other possible etiologies of ca iaccdamage should
be undertaken.' 4

Pinciples of The Access AccuTnl+3 assay is a two-site immunoenzymatic ("s dwich") assay. Monoclonal
the Procedure anti-cTnI antibody conjugated to alkaline phosphatase is adde to a reaction vessel along with

a surfactant-containing buffer and sample. After a short inc ation, paramagnetic particles
coated with monoclonal anti-cTnl antibody are added. Th uman cTnl binds to the anti-cTnI
antibody on the solid phase, while the anti-cTnl antibod - alkaline phosphatase conjugate
reacts with different antigenic sites on the cTnI /molecu s. After incubation in a reaction vessel,
materials bound to the solid phase are held in a ma etic field while unbound materials are
washed away. Then, the chemiluminescent substra Lumi-Phos* 530 is added to the vessel and
light generated by the reaction is measured with umninometer. The light production is directly
proportional to the concentration of cTnI in th ample. The amount of analyte in the sample is
determined from a stored, multi-point calibr ion curve.

Product Access AccuTnl+3 Reagent Pack (for us on Access 2 Immunoassay Systems)
Informantion Cat. No. A98143: 100 determinations, packs, 50 tests/pack

* Provided ready to use.
* Store upright and refrigerate at to 100C.Refrigerate at 2 to 10C for a minmum of two hours before use on the instrument.* Stable until the expiration d te stated on the label when stored at 2 to 10'C.

*Stable at 2 to 100C for 56 ys after initial use.
Signs of possible deteri ation are a broken elastomeric layer on the pack or control values
out of range.

* If the reagent pack i damaged (i.e., broken elastomer), discard the pack.

Rib: 0.1 N NaOH.

Ric: TRIS buffered saline, surfactant, < 0.1% sodium azide, and
0.1% ProClin 300.

Mouse monoclonal anti-human cTnl alkaline phosphatase conjugate
diluted in ACES buffered saline, with surfactant, BSA matrix, protein
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.

Warnings and * For in vitro diagnostic use.
Precautions

AccAccuTnl.3 for uson Acss2 Immunoasy Systems 816315A 0 2013 Beckman Coulter, Inc. 9(791
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4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaW't
a water bath.

Materials RI Access AccuTnl+3 Reagent Packs
Provided

Materials 1. Access AccuTnl+3 Calibrators (for use on Access 2 Immunotassay System
Required But Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (P )
Not Provided Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate

Cat. No. 81906
4. Access 2

Access Wash Buffer 11, Cat. No. A16792 7
Procedural 1I. Refer to the appropriate system manuals and/or Help s stem for a specific description of
Comments installation, start-up, principles of operation, system rformance characteristics, operating

instructions, calibration procedures, operational lii ations and precautions, hazards,
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent pac by gently inverting pack several times
before loading on the instrument. Do not inver /open (punctured) packs.

3. Use fifty-five (55) pL of sampfr each dee nination in addition to the sample container
and system dead volumes. Refe tthep opriate system manuals and/or Help system for
the minimum sample volume required.

4. The system default unit of measure for mple results is ng/mL. To change sample reporting
units to the International System of U ts (SI units) p~g/L, or alternate units such as pg/mL or
ngIL, refer to the appropriate syste anuals and/or Help system. To manually convert
concentrations to the International ystem (pg/L), multiply nglmL by multiplication factor 1.
For manual conversion to pg/mL r ngIL, multi ply nglmL by a factor of 1000.

Procedure Refer to the appropriate system anuals and/or Help system for information on managing
samples, configuring tests, req esting tests, and reviewing test results.

Calibration +u h c-Act airtr OadS nqarpiae and the Calibrator 52-55 in
Details duplicate.

An active calibration c ye is required for all tests. For the Access AccuTnl+3 assay, calibration
is required every 56 d s. Refer to the appropriate system manuals and/or Help system for
information on calib ation theory configuring calibrators, calibrator test request entry and
reviewing calibrati nt data.

Quality Control Quality control aterials simulate the characteristics of patient samples and are essential for
monitoring t sy'stem performance of immunochemical assays. Because samples can be
processed at ny time in a "random access" format rather than a "batch" format, quality control
materials s ould be included in each 24-hour time period.20 Include commercially available
quality c trol materials that cover at least two levels of analyte. More frequent use of controls
or the u of additional controls is left to the discretion of the user based on good laboratory
practic s or laboratory accreditation requirements and applicable laws. Follow manufacturer'
inst tions for reconstitution and storage. Each laboratory should establish mean values and
acc y table ranges to assure proper performance. Quality control results that do not fall within
ac ptable ranges may indicate invalid test results. Examine all test results generated since

Access AccuTnl-f3 for use on Acces2 I mmunoassay Systems B16315A 0 2013 Beckman Coulter, Mrc. I
Page 4

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Appendix 1

obtaining the last acceptable quality contiol test point for this analyte. Refer to the appropriate

system manuals and/or Help system for information about reviewing quality control results.

Results Patient test results are determined automatically by the system software. The amou ofanalyte

,e /a

in the sample is determined from the measured light production by means of the ored

of the 
0 redmou of

calibration data, and the application of mathematical adjustments. Patient test r sults can be

reviewed using the appropriate screen. Refer to the appropriate system man Is and/or Help

system for complete instructions on reviewing sample results.

Umitations of 1. This product is for use on Access 2 Immunoassay Systems only. It is n compatible with UniCel
the Procedure DxI systems. 

on

2. For optimal performance, ambient laboratory temperature sho be maintained between

180C and 28'C (64.4'F and 82.40F) while conducting patient s ple testing. This assay

ra 

sh 

be

employs an algorithm to correct for laboratoo ry temperature uctuations. Up to 10% residual

ys 

e

tus 11

systematic bias maybe observed when comparing patien esu Its obtained at 18*C and 28*C

(64.4*F and 82.4'F).

r
y 

S

tem

3. The reportable measuring range of the assay is define as the range from2OCV LoQ to the

ucti g p I] t s I I st

a 

I 

I

0
S5 calibrator, 0.02 to -100 ng/mL (pg/L). The analyti I rangeof theassayisclefined as the

range from LoD to the S5 calibrator, 0.01 to -100 n mL (pg/L). Troponin I may be detected
in samples between LoD and Lo(:, but with incr ased imprecision. Dependent upon the
concentration of Troponin I in the sample (X , ), port results per the description in the table

below, adapted from CLSI EP17-A2."

Access AccuTnI+3 Result (X) on Access 2 Report result (X) as:

X < 0.01 ng/mL (LoD) Truponin I not detected; result < 0.01 ng/mL
0.01 ng/mL (LoD)s X < 0.02 ng/mL (20% CV L X ng/mL, interpret result with caution due to higher

7 assay unpreci sion
X a 0.02 ng/mL (20% CV LoQ) X ng1rnL

X > -100 ng/mL (S5 calibrator value) >-I00ng1mL

4. For assays employing antibodi , the possibility exists for interference by heterophile
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I
immurroglobulin fragment may produce antibodies, e.g. HAMA, that interfere with

t
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a e

e
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0

s

immurroassays. Addition ly, other heterophile antibodies such as human anti-goat

t

I

s

re

naantibodies may be pre I in patient samples.22,23 Such interfering antibodies may cause

eu

eerroneous results. Ca Ily evaluate the results of patients suspected of having these

sa 
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rr

lu p h

nraantibodies.

10

5. Other potential int ferences in the patient sample Could be present and may cause

u

nm

as

nme n

to

eerroneous results n immunoassays. Some examples that have been documented in literature

g

I al factors 11

rr

include rheuma id factor, enclogerrous alkaline phosphatase, fibrin, and proteins capable of

0
v a d a en

t
dnc 

rIbinclingtoalk ine phosphatase.11,15 Fibrinolytic agents activate proteases that may

influencepr ein measurements, including troponin.26 Carefully evaluate the results of

patients so ected of having these types of interferences.

6. Thethe I profile of native human cardiac troponin I was used in development of this

. ' 

8 
t 

al 

P 

e

assay. Tr ponin I not from this source (e.g. recombinant antigens) may behave differently.

7. The ro of preanalytical factors in laboratory testing has been described in a variety of
eM

publ* ed literature.'7,'B,'9 Following blood collection tube manufacturers' specimen

Coll ction and handling recommendations are essential to reduce preanalytical errors.

8. Access AccuTnI+3 assay is not intended to be used in isolation. Results should be
rpr te I co lu ct io w i th otl

terpreted in conjunction with other diagnostic tests and clinical information. When serial

samples are obtained and troponin is considered in the clinical context of each patient, acute

events such as MI may be distinguished from other conditions causing myocardial injury.12

9. The Access AccuTnl+3 assay does not demonstrate any "hook" effect up to 2500 ng/mL (pg/L).

0201311cckman Coultet, Inc. B16315A Access AccuT.I+3 I., u. n Acccz 2 Immunoassay systems Qqll a
Page 5

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Appendix 1

Expected Apparently Healthy Adults
Values Beckman Coulter conducted a multicenter prospective study to establish the 99 1h percentile

upper reference limit (URL) in a population of apparently healthy adults with no known
diseases of the cardiovascular system or other serious acute or chronic diseases or infections.
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527)y ubjects
were enrolled at seven geographically diverse locations. Both male and female su "ects were
included with approximately half above the age of 40 years and the other half ween 18 and
40 years.

Subjects were excluded from the study if they met any of the following itefia:

* Disease(s) of/or affecting the cardiovascular system, including: h ertension, angina,
coronary artery disease, history of Ml, history of percutaneous anscoronary
angiography/angioplasty (PTCA) or coronary arter bypass aft (CAEG), peripheral
artery disease including cerebrovascular disease/stroke or ep vein thrombosis,
hemostatic disorders, and/or congestive heart failure.

" Currently taking a medication for cardiovascular dise e, including: ACE inhibitors,
angiotensin 11 receptor blockers, beta-blockers, calci channel blockers, diuretics, blood
thinners, and/or platelet inhibitors.

* Diabetes.
* Chronic kidney disease.

* Oherserou choni dieae~s, iclding ncer, leukemia, emphysema, chronic
obstructive pulmonary di~sealse(CiOPO), ,HBV, HCV, lupus erythematosus,
rheumatoid arthritis, and/or seoderm
*Acute bacterial or viral infecion, ind ing: bronchitis, upper respiratory infection, strep
throat, influenza, pneumonia, mono ucleosis, oral/genital herpes outbreak, and/or
urinary tract infection.

* Pregnancy.
Results from this study demonstrate the 99"1 percentile upper reference limit (URL) to be
0.02 ng/mL (95% Cl: 0.01 - 0.05).

99 th Percentile U per Reference Limit of a Healthy Population

n Age Range (years) 99Prcnile

527 18-94 0.02 ng/rnL (0.01-0.05)

In addition to this Ref ence Interval study of healthy adults, a multicenter prospective study of
1929 patients presen ng to the Emergency Department with chest pain was conducted in order
to evaluate diagno ic cutoff values and establish clinical utility. See the following Clinical
Performance Eva ation section for further information.

Clinical Diagnosis of yacardlal Infarction
Performance As/describ in the Summary and Explanation section of this document, the Universal

Evaluation Definitio of Myocardial Infarction document has recommended the use of more sensitive cTn
assa ys d lower cutoffs. To establish clinical performance of Access AccuTnl+3 to aid in the
diagn sis of MI, a clinical study was conducted to evaluate sensitivity (% MI correctly
ide fied) and specificity (% non-MI correctly identified) at cutoffs near and at the 9 9th

pe entile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED)
patients presenting with chest pain or equivalent ischemic symptoms suggestive of Acute
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care
hospital-associated emergency departments participated, reflecting regional, urban, suburban,
and rural patient populations.

Acocm Accul n1-3 for uson Accvss2lmrmunoassay Systeins B16315A C2OI3B3ecknnanCnultLer, Inc.
Page 6

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Appendix 1

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert
physicians using criteria consistent with the 2007 Universal Definition of Myocardial
Infarction."I Investigators and adjudicators were blinded to the Access AccuTnl+3 assay
results. All results presented below were based on the adjudicated diagnoses. The M! incidence
was 13% (253/1929).

To assess performance of the Access AccuTnl+3 assay, study samples were tested at four
independent testing facilities on an Access 2 Immunoassay System. Testing was performed
using lithium heparin plasma samples.

het 2012 third Universal Definition oftMyocardial Infarction was published after completion of this prospective study.1 2

Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial trop in
measurements for patients presenting early after symptom onset (< 8 hours).27 owever,
patient estimates of symptom timing may not be totally reliable, prompting rial sampling
recommendations after admission to the emergency department. Based on ese guidelines and
literature recommendations, study results are presented for the followin time intervals:

* < 8 hours and 8 hours after symptom onset
* Baseline, 1 -3 hours, 3 - 6 hours, and : 6-9 hours after adm' sion

Receiver Operating Characteristic (ROC) curves and Areas Un the Curve (AUC) were
generated for serial time intervals after symptom onset and a ission. Study results showed
the AccuTnl+3 assay to have significant diagnostic efficacy all time intervals (AUCs 0.94-0.97,
p < 0.0001).

Diagnostic sensitivity (% Ml correctly diagnosed) and ecificity (% Non-MI correctly
diagnosed) were also determined as shown in the ta s below. Cutoffs of 0.02 ng/mL and
0.03 ng/mL yielded 97% and 94% sensitivity respec -ely for cTnl measurements ! 8 hours after
symptom onset. Specificity ranged from 82% to 8/.

A cutoff of 0.03 ng/mL may be used as anaid i the diagnosis of MI as this cutoff yields 94%
(91-98) sensitivity, and 87% (85-89) specifici.

Diagnostic Sensitivity and Specificit or Serial ime Intervals After Symiptom Onset

Tnt cutoff for ensitivity Specificity
Diagnosis of Hours After (Ml patie s correctly diagnosed) (Non-MI patients correctly diagnosed)

Ml (a) Symptom Onset 9951 Cl a
(ng/inL) 990" CI

0.2 <S8hours 96 94-99 83 81-86
S 8hours 97 94-100 82 79-84

<S8hours 92 87-96 89 87-91
0.03

Sh ooms 94 91 -98 1 87 85-89

Diagn tic Sensitivity and Specificity for Serial ime Intervals7 A fter Admission to the Emergency Department

Tni cutoff for Sensitivity Specificity
Diagnosis of Hours fter (Ml patients correctly diagnosed) (Non-MI patients correctly diagnosed)

MI (a) A sision ________________

(nglmL) obED %11 950% C11l 950% 0l

Baseine 92 88-95 S4 83 -&

0 211 o 3 98 94-100 86 83-88
:3 to 6 98 95-100 81 78-83
:6 to 9 1 93 81-99 76 71-82

Baseline 87 83-91 89 88-91
I 1to 3 96 91-99 89 87-91

0.3a3to 6 95 90-99 87 84-89
S61to 9 91 78-97 87 82-91

O2013 Beckman Coulter, Inc. 1316315A Access AccuiTnk*3 for use on Access 2 Immunoassay Sy stems Q~
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Appendix I

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction 11"12

When serial samples are obtained and the marker is considered in the clinical context of eac h
patient, acute events such as MI may be distinguished from other conditions causing
myocardial injury. The AccuTn-+3 assay is not intended to be used in isolation; resul should
be interpreted in conjunction with other diagnostic tests and clinical information.

positive predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of MI diagnosis in patients with e vated cTnl) and
Negative Predictive Values (NPV, probability of non-MI diagnosis in patienwt/-elevated
cTnl) were calculated for the multicenter prospective study, pr CLSI Gui line l/LA2I-A2.28

Predictive value analysis, unlike ROC analysis, is direcl proprtonal the prevalence of
disease in the intended use population. The overall Ml prevalence of % in this study is
consistent with literature and public health findings, adiicts at te study population is
representative of the intended use population. Non-rersnai study populations with high
MI prevalence (35-50%) may overestimate apparent diagnostic curacy, particularly PPVs (up to
80-90%).29 Since predictive value analysis is prevalence depe ent, results will vary by region
and facility.

Study results are shown in the following tables. NPVs in cate nearly all patients with cTnl
values < 0.03 ng/mL were diagnosed with conditions ot er than myocardial infarction (non-MI).
PPVs indicate that approximately 51-58% of patients ith cTnl 'values :0.03 ng/mL were
diagnosed with Mi.

PPV and NPV for Serial Time In rvals After Symptom Onset

AccuTni Positive Predictive alim (Patients Negative Predictive Value (Patients
cutff Hours After nksln cutoff di nosed as MI below cutoff diagnosed as Non-MI)

(ng/mL) Syptm 95% 0Q1 95% CI

0.2 < 8hours 49 43-54 99 99-103
S 8hours 43 M_-48 100 99-103

0.3 <S8hours 58 52-64 98 98-99
2:8hours 45-56 99 99-103

V and NPV for Serial Time Intervals
AX rAdmission to the Emergency Department

AccuTnI Hor After Positive Predictive Value (Patients Negative Predictive Value (Patients
cutoff =disio above cutoff diagnosed as MI) kdmo cutoff diagnosed as Non-I

(ng/sL) to ED 'e95%" Cl 950,1 CI

Basee 47 43-51 99 98-99
1 o3 45 39-51 103 103-103

0.02
to,6 46 41-52 100 99-103

Lt o 9 41 31-51 98 97-100
Baseline 55 50-60 98 97-99

1Ito 3 53 46-59 100 99-100
0.3:3 to 6 54 49-60 99 98-100

2t6to 9 55 43-67 98 96-100

Noe Sin predictiv value analsi is5 prevalence-dependent, results will vary by region and facility.

The results a re representative of the use of low troponin cutoffs, emphasizing the importance
of rial samp les when low cutoffs are used. However, even a single elevated troponin value

reased the prbaityo MI from 13% to 51-58%, providing important information to the
clinician.

Access AccuTnl'3 for use on Access 2 Inimunoassay Systems 916315A 02013 Beckman Coulter, Inc. 5
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Non-MI patients with elevated cTnl values (Myocardial Injury)
Of the 1676 non-MI patients in the Beckman Coulter prospective mnulticenter pivotal trial, 217
(13%) had at least one cTnl value 0.03 nglmL on one or more of the serial draws. Of these 217
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrialI
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachyca (ia;
or non-cardiac conditions such as renal failure or pulmonary embolism that may re sult tdi
myocardial damage. Results are consistent with literature findings that cTnI may be vtdi
non-MI patients with coronary and/or non-coronary disease with myocardialinju .31
Elevated cTnl values in a non-MI patient should not be disregarded. Troponin i pecif ic for
myocardial injury; serial samples and clinical context allow identification of pients with acute
and chronic conditions causing myocardial injury.

Specific Unoarity
Performance The Access AccuTnl+3 assay demonstrates clinically acceptable [in rity throughout the

Characteristics analytical measuring range. Twelve studies, based on CLSI EP6- , 2 were performed to
determine linearity of the Access AccuTnl+3 assay. For each st y, one high sample at orabove
the highest calibrator level and one low sample approximate at the limit of detection were
mixed to make seven evenly distributed sample concentra ions. Four replicates of the seven
mixed samples, eight replicates of the low sample and e' t replicates of the high sample
were run on the Access 2 Immunoassay System. The cess AccuTnl+3 assay demonstrates
linearity with a maximum deviation between a line and non-linear fit of 15%.

Imprecision
This assay exhibits total imprecision of! 8% at oncentrations >0.075 ng./mL (ltg/L), and total
Standard Deviation (SD) 5 0.006 ng./mL (p at concentrations 5 0.075 ng/mL (pg/L). One
study, based on CLSI EPS-A233 guidelines, rovided the following data. This study used one
low spiked patient pool, three commerci controls and one high patient pool. These samples
were tested in duplicate in two runs p shift, two shifts per day, over a total of 13 days,
generating at least 20 independent a ays.

ean Within Run Between Run TotalImprecision
Sample ng/ml.) (0%,CV) (%CV) (%CV)

Low Spiked Patient Pool 0.07 5 5 7
Commercial Control 0.91 2 5 5
Commnercial Control 1.96 2 5 5
Commnercial Cont 3 13.97 2 5 5

High Patient 1. I 56.36 5 4 6

A separate study/as performed to assess overall imprecision by incorporating additional
variables than e study above. This overall imprecision study was conducted over 14 days and
included mu pIe instruments, calibrations, reagent lots, and fluctuations in laboratory
temperatur . Three patient pools were analyzed throughout this study.

7 apeMeant Overall Imprecision Overall Imprecision
Sape(ng/mL) (SD, ng/mL) (%CV)

Patient Pool 1 0.04 0.003 8
Patient pool 2 0.43 0.022 5
Patient pool 3 1.01 0.043 4

Analytcal Speclflclly/lnterferences
The following potential interfering substances were added to lithium heparin plasma pools at
three concentrations of cTnl (0.01 nglmL, approximately 0.05 ng/mL, and approximately
0.50 ng/mL). Additionally, each substance was tested at two concentrations. This study was run
on five Access 2 Immunoassay Systems and values were calculated as described in CLSI
EP7-A2.M4 At the highest concentrations listed below, no interference was observed.

02013 11cckman Coulter, Inc. 816315A Acccss AccTnl+3 for use on Accs 2 Imrnunoassy SystemsC2Q
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Highest Highest
Substance Concentration Substance Concentration

Added Added

Acetaminophen 20 mgldL Furosemide 40 mgldL

Acetylsalicylic Acid 65 mgldL Hemoglobin S Mngt

Allopurinol 40 mgldL Human Serum Albumin 6000 g/dU

Anibroxol 40 mgldL Ibuprofen mgW/dL

Ampicillin 5 mg~dL Low MW Heparin r 2. U/mL

Ascorbic Adid 6 mg/dL Methyldopa 2.5 mgtdL

Atenolol 1 mg/dL Nifedipine 60 pg/mL

Bilirubin (conjugated) 40 nmg/dL Nitrofurantoin 6.4 nig/dL

Bilirubin (unconjugated) 40 mgldL Nystatin 2.15 mg/dL

Biotin 290 ng/rnL Oxytetracy ne 24 mgldL

Caffeine 10 mg/dL Phenyto 10 mg/dL

Captopril 5 mg/dL. Prop nolol 500 pg/mL

Cinnarizine 40 mgldL Q ~nidine 2 mgtdL

Cocaine 2rng/d L /imvastatin 20ugtmL

Diclofenac 5 rng/dL Theophylline 25 rngdL

Digoxin 200 ngfmL Triglycerides 3000 mg/dL

Dopamine 30 mgtdL Trimethoprini 7.5 mg/dL

Erythromycin 20 mg/dL Verapaniil 16 mg/dL

Fibrinogen 1000 mgldL /Warfarin 30 pg/mL

To evaluate potential cross-reactivit f the assay with other myofibriliar proteins, the
substances shown in the following ble were added to two levels of cTnl human lithium
heparin plasma samples and /run n an Access 2 Immunoassay System.
Values for cross-reactivity wer alculated as described in CLSI EP7-A2.30 No significant
cross-reactivity was observed <1%).

SubsanceConcentration
Added (nglmL)

1000
/Cardiac troponin C 1000

Recombiant human CK-MB 1000

Myogobin1000

Myosin 1000

Recombinant human cTnT25

Skeletal troponin 1 1000

Tropornyosin 1000

Access AccuTnl+3 assay has a Limit of Blank (LoB) of < 0.01 riglrL (pg/L). One study
/determined the LoB for Access AccuTnl+3 to be 0.003 nglmL (pig/L). LoB was tested using a

protocol based on CLSI EPI7-A2.2'

AccsAccuA ni.3 for use on Accrss2 Irmmunoasy Systerms 816315A 02013 Beckman Coulter. Inc. o107
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Umit of Detecion
The Access AccuTnl+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (pgftj. One study
determined the LoU for Access AccuTnl+3 to be 0.008 nglmL (pg/L). LoU was tested usin
protocol based on CLSI EPI7-A2.2'

Umnit of Quaniltotion
The Access AccuTnl+3 Limit of Quantitation (LoQ) is 0.04 ng/mL (Mg/L) at 10%C and
0.02 ng/mL (pg/L) at 20%CV LoQ for Access AccuTnl+3 was determined usin a protocol
based on CLSI EPI7-A2.2' Multiple studies were completed, and a minimu f 60 replicates of
several low concentration troponin I samples were measured in each stud . The expected
imprecision in the clinically relevant concentration range was estimate y combining data
from multiple studies to create a best fit regression describing the rel ionship of %CV and
troponin I concentration as shown in the table below.

tn 2Ui fQattainPo 291
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Access Q BECKMAN
Imniunoassagj SUstems COULER
Accuffhui3 CALIBRATORS
REF1 A98 144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEM ITH

TEST NAME: TnIA2 7
Intended Use The Access AccuTnl+3 Calibrators are intended to calibrate the Access AccuT +3 assay for the

quantitative determination of cardiac troponin I (cTnl) levels in human ser ;and plasma
using the Access 2 Immunoassay System to aid in the diagnosis of myoc dial infarction.

Summary and Quantitative assay calibration is the process by which samples with nown analyte
Explanation concentrations (i.e., assay calibrators) are tested like patient samp s to measure the response.

The mathematical relationship between the measured response nd the known analyte
concentrations establishes the calibration curve. This mathe cl eaionship, or calibration
curve, is used to convert Relative Light Unit (RLU) measure ents of patient samples to specific
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnl+3 Ca' rators is traceable to the manufacturer's
working calibrators. Traceability process is based o NrISO 17511.

The assigned values were established using repr entative samples from this lot of calibrator
and are specific to the assay methodologies of e Access reagents. Values assigned by other

Product Access AccuTnl+3 Calibrators (for use ni Access 2 Immunoassay Systems)
Information Cat. No. A98144: SO-SI, 1.5 m~lvial; 2-S5, 1 mL/vial

* Provided ready to use.Freeze upon receipt at -200C o colder." Mix contents thoroughly by ently inverting before use. Avoid bubble formation.
Stable until the expiration ate stated on the label when stored at -20'C or colder.

*~~~~~~ Afe re o I fromt on oa the t hawed vilorftbea 
o 0 Cfr6 a s a e

th vas ih ah da te tha w r the da teo x iai n

Retumn calibrators to to 100C after each use. Do not refreeze opened vials.
Signs of possible d erioration are control values out of range.

* Refer to catibratic card for exact concentrations.

S4O: 5.,2 n40 gm p/)i uffered bvnseualmi( BSA matrix with surfactant, 01
c %sodium azide, and 0.1 % ProClin 300.

Cal ation soim ie n .%Poln30
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Warnings and * For in vitro diagnostic use.
Precautions * Patient samples and blood-derived products may be routinely processed with minimum risk

using the procedure described. However, handle these products as potentially infectio
according to universal precautions and good clinical laboratory practices, regardless their

regultion and uideines

orgn trtn, 43: May cersntiation bye skn cppotat iifcatfrdcnaiai
and~a water. Wea sutallgovs

Procedureore onioeo theaporaesstem manurals and/ help sontefors inforainwt ocairto

Calibrationaion an andthiCaibatrnSes.i

Thei Acce ayn+ Cireatwtorh rrva levesadzr and apprplmigtofr igl xoimeal.,12
5.0, 25, adisoa 100 nmliqis ( glus caibra ondaarge vlid upwae to 6e n days.

Umitatlons~~~ of: Ify thr seiecfmcral cntiation or ssi turiiycnaragndscr.h

0 2 0 1 3 ~~ ~ a n w a t ern.ul e r Wn cr s u it 1a A c c e ss. A c t 3 f r u e Ac e s 2 I m u o s y S st s & C V

" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~Pg 13 aeilSft at he MD)i valbeuo qe
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Caposino. Paula

4om: De, Arkendra
J;ent: Friday, June 07, 2013 6:51 PM
To: Caposino, Paula
Cc: Meier, Kristen L.
Subject: RE: Beckman Traponin REsponse

Paula,

As I was looking at the Excel file, I noticed that there are two tabs in the spreadsheet related to LoG.
One of them is "02 Lmts of Detection (LoD-LoG)" , and the other is "06 Matrix Comp (Serum LcD-LoG)".
Could you tell me what these refer to and what the difference is between these two?
Should I use both tabs when analyzing the data?

Thanks.
Arkendra

From: Caposino, Paula
Sent: Friday, June 07, 2013 11:02 AM
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: RE: Beckman Tropanin RIEsponse

Perfect. I'll talk to you then.

I would like to confirm that the sponsors power function model by run temperature (just 28 degrees) is correct for both

serum and plasma.

From: De, Arkendra
Sent: Friday, June 07, 2013 11:00 AM
To: Caposino, Paula
Cc: Meler, Kristen L.
Subject: RE: Beckman Troponin REsponse

Paula,

Kristen and I talked earlier, and we were thinking of meeting with you at 1:30 pm today.
Does that work for you? We also were thinking of gathering at Kristen's office (for those in White Oak) for the meeting.
Please let me know.

Thanks,
Arkendra

From: Meier, Kristen L.
Sent: Friday, June 07, 2013 10:40 AM
To: Capasino, Paula
Cc: De, Arkendra
Subject: RE: Beckman Troponin REsponse
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Thanks Paula - when Arkendra starts working we can see what time works for him.
Arkendra - one thing we want to do with the Excel file is just get a better understanding of the study design they used...

(risten

Fmom: Capasino, Paula
Sent: Friday, June 07, 2013 10:31 AM
To: Meier, Kristen L.; De, Arkendra
Subject: RE: Beckman Tropordn REsponse

Here it is.
Thanks.
I'm free for the rest of the day so let me know when you want me to come down.
Paula

From: Meier, Kristen L.
Sent: Friday, June 07, 2013 10:04 AM
To: Caposino, Paula; De, Arkendra
Subject: RE: Beckman Troponin REsponse

Hi Paula - if you can email the excel file that would be a huge help. I have a sponsor telecom 11-12 but could talk after
that (say 1:00?) if Arkendra is free (he is west coast time and will log in soon) -1 hope to leave by 2 today since I am
going out of town this eve. Are you in the office? We can both call him from here or use his call in if you are not at WO.

Kristen

From: Caposino, Paula
Sent: Friday, June 07, 2013 9:59 AM
To: De, Arkendra
Cc: Meier, Kristen L.
Subject: Beckman Troponin REsponse

Can you please review the following:
Response lb
Response to question 13-this is the loQ question. There is some additional information in response 2 that you may
want to look at. We asked question 13 when we reviewed the response to question 2.

My question to you is, can they support a 20% CV claim at 0.02.

The line data for the LoQ study is in IMAGE (k121214) listed as Statistical data. Let me know if you need me to email this
to you.

Can we chat at some point today?

Thanks,
Paula

Paula Velasco Caposino, Ph.D.
Scientific Reviewer
Food and Drug Administration 0 7
CDRH, OIR, DCTD

2
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10903 New Hampshire Avenue
Building 66, Room 5648
Silver Spring, MD 20993
rel. (301) 796-6160
Fax. (301) 847-8513

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED.
IT MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED
FROM DISCLOSURE BY LAW. If you are not the addressee, or a person authorized to deliver the document
to the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or other action
based on the content of this communication is not authorized. If you have received this document in error,
immediately notify the sender by e-mail or phone.
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Responses to FDA’s January 8, 2013 Request for Additional Information (Second AI Letter) 

BEC has responded to each question or concern FDA (“FDA” or “the Agency”) raised in its January 8, 2013 
request for additional information (“Second AI Letter”) and has organized the body of this response 
(“Response”) according to the 12 numbered sections/questions in the Second AI Letter.  Each numbered BEC 
response addresses a numbered FDA question or concern; it is prefaced by the corresponding text from the 
Second AI Letter.  Each of FDA’s 12 numbered items in the Second AI Letter is designated as a “question” and 
is referenced within this Response as Question 2(a)(i), Question 5(b), etc. 

In each of our responses to FDA’s questions and concerns, we have provided data and discussion to show that 
BEC has: 

 Resolved thermal sensitivity of Access AccuTnI+3 on the Access 2 Immunoassay Systems; 
 Established the equivalence of serum and lithium heparin plasma as sample matrices for AccuTnI+3; 
 Tightened the acceptance criteria for analytical performance of AccuTnI+3 in the areas of precision, 

linearity, and stability; and 
 Demonstrated through our analysis of clinical and analytical data that with the introduction of the thermal 

algorithm, AccuTnI+3 is safe and effective. 

Throughout this Response, reviewers are referred to numbered appendices.  The appendices contain requested 
data, supplementary tables and figures, and device labeling, including the Instructions for Use (“IFU”). 

Finally, during a face-to-face meeting with FDA reviewers and managers on February 4, 2013 (See 
Appendix 1), BEC confirmed that we had not identified a root cause for the anomalous temperature concordance 
study described in the Submission.  In the intended use setting, if aberrant sample thermal sensitivity is 
suspected, BEC has mechanisms in place within our complaint handling process to investigate the complaint and 
identify the failure mode.  We are able to differentiate sample results demonstrating reduced thermal sensitivity 
from other potential causes of erroneous results.  Access 2 system software version 3.3 records all of the 
parameters required for thermal adjustment of patient results.  Using these recorded parameters, we can compare 
the adjusted and unadjusted sample results to determine if the sample demonstrated thermal insensitivity. 

This Response incorporates the results from multiple new studies at BEC, the reanalysis of data from previous, 
comprehensive studies, and outcomes of discussions with the Agency’s team of reviewers. 
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Question 1: Thermal sensitivity 

FDA: In your response to item 1a from our letter requesting additional information dated June 20, 2012, you 
provided new studies and data from existing studies to demonstrate that your corrective algorithm resolved 
the temperature sensitivity issue of your device.  We have the following concerns with your response: 

(1)(a) FDA (Concordance Study): In the new studies that you performed (and in the data from the low dose samples of 
the original method comparison study and the pre‐verification concordance study), you only evaluated the 
performance of the device at the temperature extremes.  During our October 26, 2012 face‐to‐face meeting we 
requested that you evaluate any new data in support of your corrective algorithm at different temperatures 
spanning the operational temperature range of your device (i.e., not only comparing the performance at the 
extreme temperatures).  However, you only provided data at different temperatures for the concordance 
analysis for the new concordance study.  Therefore, please provide Passing Bablok analyses for all studies in 
support of your corrective algorithm at different temperatures spanning the operational temperature range of 
your device (i.e., not only comparing the performance of the device at extreme temperatures).  Please make 
sure that these analyses are performed using singlicate results (in accordance with the intended use of your 
device).  Please provide estimates of slopes and intercepts and their associated 95% confidence intervals for all 
regression analyses.  You should also provide a table with the proportion of observations above the cut‐off at 
each temperature for FDA review.  Please note that for the new concordance study, two thirds of the samples 
had values above the 0.03 ng/mL cut‐off while in the original concordance study that demonstrated 
unacceptable bias, half of the observations had troponin values above the 0.03 ng/mL cut‐off.  We are very 
concerned that the study design for the new concordance studies may not be equivalent to the study design of 
the original concordance study because the observations in the new studies may have higher troponin values 
than the original study.  You may need to repeat your concordance studies closely mimicking the design of the 
original concordance study to demonstrate that you have resolved the temperature bias issue. 

 

BEC Response to Question 1(a). 

As requested by FDA, Passing-Bablok analyses are provided for Access AccuTnI+3 on the Access 2 
Immunoassay Systems at different temperatures spanning the operational temperature range of the device, 
i.e., not only comparing the performance of the device at temperature extremes.  Analyses were performed 
on singlicate results from multiple studies, and estimates of slopes and intercepts and their associated 95% 
confidence intervals are provided for all regression analyses.  Furthermore, the proportion of observations 
above the 0.03 ng/mL cutoff at each temperature is reported.  Table 1-1 below provides these results for 
four independent studies. 
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Table 1-1: Passing-Bablok Analysis of Singlicate Results at Incremental Temperatures 

Study 
Low 
Temp 

High 
Temp  N  Slope 

Slope 95% 
CI  Intercept 

Intercept 
95% CI  R2 

Low Temp % 
>0.03 ng/mL 

High Temp % 
>0.03 ng/mL 

Pre‐verification Concordance Study 

18 C  26 C  98  1.07  (1.04, 1.10)  0.00  (0.00, 0.00)  0.98  52%  59% 

18 C  22 C  100  1.01  (1.00, 1.03)  0.00  (0.00, 0.00)  0.99  53%  55% 

22 C  26 C  98  1.06  (1.05, 1.08)  0.00  (0.00, 0.00)  0.99  54%  59% 

20 C  28 C  100  1.00  (0.96, 1.03)  0.00  (0.00, 0.00)  0.98  58%  61% 

20 C  24 C  100  0.99  (0.97, 1.01)  0.00  (0.00, 0.00)  0.99  58%  61% 

24 C  28 C  100  1.01  (0.99, 1.04)  0.00  (0.00, 0.00)  0.99  61%  61% 

Thermal Sensitivity – Impact on Low Dose 
Concordance/Agreement: Repeat Study 

18 C  26 C  109  0.95  (0.93, 0.98)  0.00  (0.00, 0.00)  0.97  66%  71% 

18 C  22 C  108  0.99  (0.97, 1.00)  0.00  (0.00, 0.00)  0.98  66%  65% 

22 C  26 C  108  0.97  (0.95, 0.99)  0.00  (0.00, 0.00)  0.99  65%  70% 

20 C  28 C  110  0.98  (0.95, 1.00)  0.00  (0.00, 0.00)  0.99  66%  73% 

20 C  24 C  110  1.00  (0.98, 1.02)  0.00  (0.00, 0.00)  0.99  66%  71% 

24 C  28 C  110  0.97  (0.95, 1.00)  0.00  (0.00, 0.00)  0.99  71%  73% 

Additional Concordance Studies ‐ Overall  18 C  28 C  433  0.96  (0.95, 0.97)  0.00  (0.00, 0.00)  0.99  81%  86% 

Thermal Sensitivity – Impact on Cross‐
Temperature Method Comparison  

Low Dose 

18 C  28 C  48  1.02  (0.98, 1.06)  0.00  (0.00, 0.00)  0.99  N/A  N/A 

18 C  23 C  48  0.98  (0.94, 1.01)  0.00  (0.00, 0.00)  0.99  N/A  N/A 

23 C  28 C  48  1.04  (1.02, 1.07)  0.00  (0.00, 0.00)  0.99  N/A  N/A 

Thermal Sensitivity – Impact on Cross‐
Temperature Method Comparison  

Full Range 

18 C  28 C  108  0.98  (0.98, 0.99)  0.00  (0.00, 0.00)  1.00  N/A  N/A 

18 C  23 C  108  1.01  (1.00, 1.03)  0.00  (0.00, 0.00)  1.00  N/A  N/A 

23 C  28 C  108  0.97  (0.95, 0.98)  0.00  (0.00, 0.01)  0.99  N/A  N/A 

Note: “N/A” = Not applicable as results are primarily above 0.03 ng/mL.
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Such an analysis of intermediate, incremental temperatures was also possible using data from the original 
Thermal Sensitivity-Robustness study described in the Submission.  While this study represents a 
substantially smaller sample size, it did include five commercial controls, three patient pools, and two TnI 
spiked samples.  Numerous incremental temperatures were represented, and a Passing-Bablok regression 
analysis was performed.  This analysis was performed on singlicate measurements, and Table 1-2 displays 
these results.  Note that the slightly wider confidence intervals are due to the smaller sample size. 

Table 1-2: Passing-Bablok Analysis of Thermal Sensitivity-Robustness* 

Comparison  Instrument  N  Slope  Slope 95% CI  Intercept  Intercept 95% CI  R2 

22 C vs. 19 C  404334  10  0.97  (0.94, 0.99)  0.00  (‐0.02, 0.03)  1.00 

25 C vs. 19 C  404334  10  0.94  (0.90, 0.97)  0.00  (‐0.07, 0.10)  1.00 

27 C vs. 19 C  404334  10  0.93  (0.89, 0.95)  0.00  (‐0.05, 0.06)  1.00 

25 C vs. 22 C  404334  10  0.97  (0.94, 0.98)  0.00  (‐0.01, 0.06)  1.00 

27 C vs. 22 C  404334  10  0.96  (0.93, 0.99)  0.00  (‐0.01, 0.04)  1.00 

27 C vs. 25 C  404334  10  0.99  (0.98, 1.00)  0.01  (0.00, 0.02)  1.00 

22 C vs. 19 C  500000  10  0.97  (0.93, 0.98)  0.00  (‐0.02, 0.01)  1.00 

25 C vs. 19 C  500000  10  0.92  (0.89, 0.96)  0.00  (‐0.02, 0.07)  1.00 

27 C vs. 19 C  500000  10  0.92  (0.91, 0.94)  0.00  (‐0.01, 0.05)  1.00 

25 C vs. 22 C  500000  10  0.98  (0.88, 1.00)  0.00  (‐0.01, 0.09)  1.00 

27 C vs. 22 C  500000  10  0.96  (0.90, 0.98)  0.00  (‐0.01, 0.05)  1.00 

27 C vs. 25 C  500000  10  0.98  (0.97, 1.03)  0.00  (‐0.03, 0.01)  1.00 

* Data presented in Table 1-2 are based on a single calibration curve generated at 23 °C. 

Conclusion: In all cases, the Passing-Bablok slopes and intercepts demonstrate excellent correlation in 
measurements taken at different temperatures spanning the operational ambient temperature range of 
AccuTnI+3. This is true when comparing performance of the device at temperature extremes as well as at 
intermediate, incremental temperatures.  

The Agency expressed concern that the percentage of samples with troponin I values above the 0.03 ng/mL 
cutoff differed between the original and repeat concordance studies.  The study design of the repeat 
concordance study was identical to that of the original concordance study. The target sample request to the 
specimen vendors was the same for both studies, and the actual difference in concentration distribution is 
within the expected variability of external collections.   

Samples with TnI values below 0.03 ng/mL are well represented in both the original and repeat concordance 
studies, and the repeat study showed excellent performance of these samples across temperatures, consistent 
with findings from other studies performed.  Furthermore, the anomalous behavior of samples in the original 
concordance study also occurred in samples with TnI concentrations above 0.03 ng/mL.  Therefore, the 
difference in distribution of the samples used for the repeat study does not account for the improved 
performance across temperatures.  Finally, the pre-verification concordance study contained a percentage of 
samples with TnI concentrations below the 0.03 ng/mL cutoff very similar to that of the single anomalous 
study, further supporting acceptable performance of the device across temperatures.  Taken together, the 
multiple concordance studies indicate that the temperature bias issue is resolved.   
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(1)(b) FDA (Concordance Study): We are still very concerned about the performance of your device.  Specifically, you 
have not definitively explained the unacceptable bias demonstrated in the original concordance study.  You 
have also not explained why this unacceptable performance will not be experienced by the end users of your 
device and will not affect the safe use of this device on patients.  Please note that your discussion about the 
performance of the existing device without the thermal algorithm on pages 7‐9 of your response cannot be 
used in support of the new device since these devices are not the same.  Therefore, we would not anticipate the 
same performance once the corrective algorithm is implemented. 

BEC Response to Question 1(b). 

As we discussed with FDA in a face-to-face meeting on February 4, 2013 (See Appendix 1), a definitive 
root cause for the single anomalous concordance study has not been identified despite extensive efforts to 
replicate the failure and determine the root cause.  While a number of potential contributors to the observed 
anomaly - in which many samples failed to demonstrate typical thermal sensitivity - have been proposed and 
tested, we have not been able to reproduce the anomalous results.  Yet, the substantial number of additional 
datasets provided in the Submission and in our December 14, 2012 response to the First AI Letter confirms 
the effectiveness of the thermal algorithm and strongly indicates that the failure mode observed in the 
original concordance study was isolated to the sample set used for that study.  Our root cause investigation 
report was provided as Appendix 1 in our December 14, 2012 response to the First AI Letter. 

As described in the root cause investigation report, our initial hypothesis and investigation focused on 
aspects of pre-analytical sample handling.  During the course of the investigation, we subjected freshly 
drawn specimens to extreme, atypical sample handling and processing conditions before testing them.  We 
also subjected freshly drawn specimens to the handling and processing conditions described in the 
AccuTnI+3 Instructions for Use.  In no instance did we produce samples that failed to demonstrate typical 
thermal sensitivity.   Because end users in the clinical laboratory will routinely process and test specimens 
for cTnI within two hours of draw, we believe the likelihood that they will encounter thermally insensitive 
specimens is remote. 
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(1)(c) FDA (Concordance Study): In our October 26, 2012 face‐to‐face meeting we requested that in your response, 
you provide the line data from the original concordance study identifying all samples that were acquired from 
the vendor suspected of not handling the specimens according to your instructions for use. This information 
was not provided in the response.  Please provide this information in support of your hypothesis that sample 
handling may have caused the unacceptable bias in the original concordance study. 

BEC Response to Question 1(c). 

We have provided the line data from the original concordance study identifying all samples that were acquired 
from each vendor, including the vendor (identified as “Vendor A” in the attached line data) originally suspected 
of inconsistent specimen handling.  (See STATISTICAL DATA/k121214-S001 Line Data.zip, Tab 
“Q1 Thermal Sensitivity.”)   It is important to note that the possibility that sample handling by this particular 
vendor had caused or contributed to the anomalous concordance study results was a preliminary hypothesis at 
the time of our October 26, 2012 face-to-face meeting.  However, as described in Appendix 1 of our December 
14, 2012 response to the First AI Letter, additional information gathered during the root cause investigation 
suggested that it likely was not the primary cause.  While improper sample handling cannot be entirely 
eliminated as a contributing factor, the investigation was not limited to this hypothesis, and all stages of sample 
collection, transportation, and processing were ultimately considered. 

 

(1)(d) FDA (Calibration Strategy): In response to deficiencies 1b and 1c, you sought to establish that accuracy is not 
affected if the device is calibrated at a different temperature than the temperature at which the measurement 
is made.  You reanalyze data by determining what the measurements would have been had a different 
calibration curve been used.  In an email dated December 28, 2012 you clarified that for these studies the 
calibration curves were generated at the same time as the samples were measured.  You concluded that 
regardless of calibration temperature, the difference in results met the acceptance criteria (slope term of each 
linear fit is either not significant or significant but has an average slope < 0.010) in all cases.  However, it is not 
clear how it was determined whether or not the slope term of each fit was or was not significant.  You should 
provide this information.  We are concerned that a lack of significance may be indicative of an insufficient 
amount of data rather than a negligible slope.  You should provide estimates of slopes and intercepts and their 
associated 95% confidence intervals for all regression analyses for FDA review. 

BEC Response to Question 1(d). 

The significance of the slope term of each fit in the Thermal Sensitivity-Robustness study was determined 
based on the probability derived from the t-ratio.  The t-ratio statistic tests the null hypothesis that each 
regression parameter is equal to zero.  It is the ratio of the parameter estimate to its standard error.  If the 
hypothesis is true, then this statistic has a Student's t-distribution.  A probability of < 0.05 indicates that the 
slope term is significantly different from zero.  All estimated slopes were significant for linear fits 
performed for the Thermal Sensitivity-Robustness study analysis based on these criteria.  The probabilities 
(Prob > |t|) indicative of significance, along with estimates of slopes, intercepts and their 95% confidence 
intervals, are provided below in Table 1-3 for those analyses included in our December 14, 2012 response 
to Question 1.b. of the First AI Letter. 
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Table 1-3: Significance and Confidence Intervals for Thermal Sensitivity-Robustness Slopes  

Calibration 
Temperature 

(°C) 
Slope Slope 95% CI 

Slope 
Prob > t Intercept* 

Intercept 95% 
CI* 

% Change/ 
C 

% Difference 
28C vs. 

18C 

Overall  ‐0.005  (‐0.006, ‐0.005)  < 0.0001  0.156  (0.142, 0.170)  ‐0.5  ‐5 

16 °C  ‐0.005  (‐0.006, ‐0.004)  < 0.0001  0.143  (0.111, 0.175)  ‐0.5  ‐5 

19 °C   ‐0.005  (‐0.006, ‐0.004)  < 0.0001  0.152  (0.120, 0.185)  ‐0.5  ‐5 

22 °C  ‐0.005  (‐0.006, ‐0.004)  < 0.0001  0.154  (0.121, 0.187)  ‐0.5  ‐5 

25 °C  ‐0.005  (‐0.006, ‐0.004)  < 0.0001  0.161  (0.127, 0.194)  ‐0.5  ‐5 

27 °C  ‐0.005  (‐0.006, ‐0.004)  < 0.0001  0.157  (0.124, 0.190)  ‐0.5  ‐5 

30 °C  ‐0.006  (‐0.007, ‐0.004)  < 0.0001  0.170  (0.136, 0.203)  ‐0.6  ‐6 

* The intercepts and confidence intervals for the intercepts are provided above as requested.  However, in this study, they are not 
meaningful because they only suggest how the device will perform at 0 °C, which is outside the instrument’s labeled operating 
temperature range. 

In specific response to Question 1(c), the calculated slopes, intercepts, and associated 95% confidence 
intervals for the Thermal Sensitivity-Method Comparison study are provided in Table 1-1 above.  
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Question 2: Limits of detection 

(2)(a) FDA (Limit of blank [LoB]):  In your response to item 5a, you state that “to demonstrate that the LoB is not 
affected by changes in ambient temperature of calibration across the range of 18°C to 28°C, we reanalyzed all 
sample results from the multi‐temperature LoB study data using calibration curves generated at 18°C and 
28°C.”  However, in an email dated December 28, 2012 you stated that these calibration curves w[h]ere not the 
same calibration curves that were generated at the time the LoB samples were measured.  For this reason, we 
cannot accept the reanalysis in support of your LoB results.  Please perform a new LoB study to demonstrate 
that the LoB is not affected by changes in ambient temperature of calibration across the range of 18°C to 28°C.  
We recommend that you provide the following additional data: 

 Samples (at least 4 blank samples) calibrated at 18°C and run at 18°C, 23°C, and 28°C 
 Same samples calibrated at 23°C and run at 18°C, 23°C, and 28°C 
 Same samples calibrated at 28°C and run at 18°C, 23°C, and 28°C 

We recommend that you include at least 2 reagent lots, 3 instruments and testing performed over at least 3 
days.  You should also follow the recommendations in the EP17‐A guideline “Protocols for Determination of 
Limits of Detection and Limits of Quantitation” regarding the number of recommended replicates.  Please 
provide a detailed protocol and the results of your new LoB study at each calibration temperature for each lot 
to confirm the results of your standardized LoB study. 

BEC Response to Question 2(a). 

BEC has completed new studies as requested by FDA to evaluate limits of blank (LoB), detection (LoD), 
and quantitation (LoQ) of Access AccuTnI+3 on the Access 2 Immunoassay Systems.  Line data for these 
studies are provided in STATISTICAL DATA/k121214-S001 Line Data.zip, Tab “Q2 Lmts of Detection 
(LoB)” and Tab “Q2 Lmts of Detection (LoD-LoQ).”  The studies were performed by: 

 Calibrating at 18 °C and running samples at 18 °C, 23 °C, and 28 °C 
 Calibrating at 23 °C and running samples at 18 °C, 23 °C, and 28 °C 
 Calibrating at 28 °C and running samples at 18 °C, 23 °C, and 28 °C 

The concentrations of samples tested were selected based on the CLSI EP17-A2 guideline, with additional 
samples at the critical concentrations at which 10% and 20% CV are expected to be achieved. 

Study protocol: Three days of testing were performed at each temperature condition on two reagent pack 
lots and three Access 2 instruments.  For estimation of LoB, four blank samples were measured in replicates 
of ten on each day of testing on each instrument/reagent lot combination.  For estimation of LoD, six native 
lithium heparin plasma samples containing low levels of troponin I analyte were measured in two runs of ten 
replicates each during each day of testing on each instrument/reagent lot combination.  For estimation of 
LoQ, 11 native lithium heparin plasma samples containing low levels of troponin I analyte were measured in 
two runs of ten replicates each during each day of testing on each instrument/reagent lot combination. 

LoB, LoD, and LoQ were each calculated using sample measurements from all three temperature conditions 
and all instrument/reagent lot combinations.  This study design satisfies FDA’s request and the requirements 
and recommendations of the CLSI EP17-A2 guideline, while incorporating the additional variables of 
calibration and run temperature.  Incorporating all variables (calibration temperature, run temperature, 
instrument and reagent lot) introduces the greatest amount of imprecision into the analysis and results in 
conservative estimates of the limits of detection. 
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The acceptance criteria for LoB, LoD, and LoQ were the same for all analyses and identical to those used 
for the original assessment described in the Submission (k121214): 

 LoB ≤ 0.010 ng/mL 
 LoD ≤ 0.030 ng/mL 
 20% LoQ ≤ 0.03 ng/mL 
 10% LoQ ≤ 0.06 ng/mL 

The results of LoB, LoD, and LoQ as estimated by EP17-A2 and combining results from multiple 
temperatures are shown in Table 2-1 and in Figure 2-1, Figure 2-2, and Figure 2-3 below.  These estimates 
incorporate variability from multiple reagent pack lots, instruments, and temperatures. 

Note: LoQ data are presented to three decimal places for comparison purposes only.  As noted in our 
response to Question 2(c)(ii), the default reporting units for AccuTnI+3 for the end-user are rounded to 2 
decimal points (for ng/mL), and all claims in the device labeling are also shown to two decimal places. 

Table 2-1: Multi-temperature LoQ Study using EP17-A2 

Calibration 
Temperature 

Measurement 
Temperatures ( °C) 

Measured 
LoB 

(ng/mL) 

LoB Upper 
97.5th 

Percentile 
(ng/mL) 

Measured 
LoD 

(ng/mL) 

Upper 
Bound  
LoD 

(ng/mL) 

20% 
LoQ 

(ng/mL)

10% 
LoQ 

(ng/mL)

18 C  18 C, 23 C, & 28 C  0.003  0.003  0.008  0.010  0.020  0.025 

23 C  18 C, 23 C, & 28 C  0.003  0.003  0.007  0.008  0.019  0.024 

28 C  18 C, 23 C, & 28 C  0.003  0.003  0.007  0.008  0.019  0.024 

Figure 2-1: Results and Curve Fit for 18 °C Calibration and 18 °C, 23 °C, and 28 °C Measurements 
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Figure 2-2: Results and Curve Fit for 23 °C Calibration and 18 °C, 23 °C, and 28 °C Measurements 

 

Figure 2-3: Results and Curve Fit for 28 °C Calibration and 18 °C, 23 °C, and 28 °C Measurements 

 

 

Conclusion:  The LoB, LoD, and LoQ for AccuTnI+3 meet all acceptance criteria, regardless of the 
temperature at which calibration is performed.  LoB estimates are all < 0.01 ng/mL; the upper boundaries of 
the LoD estimates range from 0.008 to 0.010 ng/mL; 20% CV LoQ estimates range from 0.019 to 0.020 
ng/mL; and the 10% CV LoQ estimates range from 0.024 to 0.025 ng/mL. 
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All results demonstrate the effectiveness of the thermal algorithm across the operating ambient range of the 
system and are consistent with those results from previous studies presented in the Submission (k121214). 

When evaluated following the recommendations of CLSI EP17-A2, these original studies supported an LoB 
< 0.01 ng/mL, an LoD of 0.01 ng/mL, and a 10% CV LoQ of 0.03 ng/mL. The 20% CV LoQ achieved in 
the original studies was 0.01 ng/mL; however, BEC claims a 20% CV LoQ of 0.02 ng/mL, based on the new 
data presented here. 

Lot variability was incorporated into the new study design, as recommended by FDA, and ultimately into 
the estimates of LoB, LoD, and LoQ.   The contribution of reagent pack lot had been evaluated in the 
original LoQ studies presented in the Submission (k121214), and no significant impact from reagent pack 
lot was observed.  Therefore, we did not specifically evaluate the effect of reagent pack lot on precision 
estimates for these new studies.  

All studies presented to FDA (i.e., both original and new) satisfy the requirements of the CLSI EP17-A2 
guideline and demonstrate consistent performance of AccuTnI+3 regardless of calibration temperature or 
measurement temperature. 

Therefore, the AccuTnI+3 labeling contains the following claims: 

 LoB < 0.01 ng/mL, consistent with the upper 97.5th percentile of the measured LoB;  
 LoD = 0.01 ng/mL, consistent with the highest estimate of the “upper-bound” LoD; 
 20% CV LoQ = 0.02 ng/mL, representing the concentration of troponin I analyte at which AccuTnI+3 

achieves 20% CV. 
 10% CV LoQ = 0.03 ng/mL, representing the concentration of troponin I analyte at which AccuTnI+3 

achieves 10% CV. 

 
  

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 Access AccuTnI+3 
k121214-S001

Page 12 of 50 CONFIDENTIAL  

 

(2)(b) FDA: (Limit of detection [LoD]):  In your response to item 5b, you also reanalyzed samples from the multi‐
temperature LoD study using calibration curves generated at 18°C and 28°C.  As discussed above, this data 
does not support your LoD claim because those calibrations were not generated at the same time as the 
samples were measured.  Please perform a new LoD study to demonstrate that the LoD is not affected by 
changes in ambient temperature of calibration across the range of 18°C to 28°C.  We recommend that you 
provide the following additional data: 

 Low level patient samples (at least 4) calibrated at 18°C and run at 18°C, 23°C, and 28°C 
 The same low level patient samples calibrated at 23°C and run at 18°C, 23°C, and 28°C 
 The same low level patient samples calibrated at 28°C and run at 18°C, 23°C, and 28°C 

We recommend that you include at least 2 reagent lots, 3 instruments and testing performed over at least 3 
days.  You should also follow the recommendations in the EP17‐A guideline regarding the number of 
recommended replicates.  Please provide a detailed protocol and the results of your new LoD study at each 
calibration temperature for each lot to confirm the results of your standardized LoD study. 

BEC Response to Question 2(b). 

BEC has repeated the LoD study as requested by FDA.  The protocol for and results of this new study have 
been provided in our response to Question 2(a) above.  

From the new studies, the estimate of LoD is 0.01 ng/mL, which is the same as BEC reported in the 
Submission. 
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(2)(c) FDA: (Limit of quantitation [LoQ]): In your response to item 5c, you reanalyzed the originally‐submitted LoQ 
data to substantiate the LoQ claim.  You concluded that your data supports the claim that your device has a 
10% CV LoQ of 0.3 ng/mL [sic] and a 20% CV LoQ of 0.02 ng/mL.  We do not agree with your conclusion.  As 
discussed above, we cannot use the recalculated data since the calibration curves where not generated at the 
same time that the samples were measure.  Furthermore, you provided data using 7 low level samples on one 
reagent lot and one instrument which demonstrated that your LoQ is 0.026 with a %CV of 14.2% (data 
generated at 28°C using instrument 501007).  You state that a sample set of 7 is not sufficient to establish an 
accurate estimate of LoQ.  However, each of these 7 samples was measured in 66 replicates.  Therefore, it 
seems that this performance will be experienced by the end user.  In order to confirm these results (i.e., LoQ of 
0.026 ng/mL with a performance goal of %CV less than 15%), you should provide data from a new LoQ study to 
demonstrate that the LoQ is not affected by changes in ambient temperature of calibration across the range of 
18°C to 28°C.  We recommend that you provide the following additional data: 

 Low level patient samples (at least 4) calibrated at 18°C and run at 18°C, 23°C, and 28°C 
 The same low level patient samples calibrated at 23°C and run at 18°C, 23°C, and 28°C 
 The same low level patient samples calibrated at 28°C and run at 18°C, 23°C, and 28°C 

We recommend that you include at least 2 reagent lots, 3 instruments and testing performed over at least 3 
days.  You should also follow the recommendations in the EP17‐A guideline regarding the number of 
recommended replicates.  Please provide a detailed protocol and the results of your new LoQ study at each 
calibration temperature for each lot to confirm your LoQ claim. 

BEC Response to Question 2(c). 

The standardized Limit of Quantitation (LoQ) studies presented in the Submission were designed to be 
analyzed using CLSI EP17-A2, which is a robust protocol for estimating precision at low concentrations of 
analyte and utilizes interpolation of data.  Under CLSI EP17-A, however, the estimated limit of quantitation 
(LoQ) is entirely dependent upon the TnI concentrations of the samples used in the studies, rather than upon 
the number of samples run, the number of replicates run, or the temperature at which the studies were 
conducted.  There were insufficient samples at the critical concentrations to obtain an accurate estimation of 
LoQ on individual instruments using the EP17-A analysis method.  Therefore, the results from multiple 
instruments were pooled to increase the robustness of the LoQ estimation by EP17-A; this analysis yielded 
results consistent with our original LoQ estimates and those obtained in our new studies. 

BEC has repeated the LoQ study as requested by FDA, following EP17-A2.  The protocol for and results of 
this new study were provided in our response to Question 2(a) above.  In addition, we have prepared a 
summary table containing mean TnI concentrations and % CVs for each sample used in the three 
temperature-of-calibration experiments.  This summary table is located in Appendix 8. 

From the new studies, the estimate of 20% CV LoQ is 0.02 ng/mL and 10% CV LoQ is 0.03 ng/mL. 
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2(c)(i) If you are able to confirm your LoQ claim, you will not be able to report any values under 0.026 ng/mL 
troponin (or 0.03 ng/mL depending on the decimal points of the reported test results—see question 2cii 
below) since they are below your LoQ.  If this is the case, please reanalyze the data from any study that 
currently includes data under your LoQ and amend all claims if necessary. 

BEC Response to Question 2(c)(i). 

Estimates of LoB, LoD, and LoQ are the outcome of statistical calculations based upon the variability of the 
measurement procedures.   

As described in the CLSI guideline EP17-A2, Evaluation of Detection Capability for Clinical Laboratory 
Measurement Procedures: 

 The limit of detection (LoD) is the “lowest concentration of analyte that can be consistently detected 
…under routine clinical laboratory conditions…”  

 The limit of quantitation (LoQ) is the “lowest amount of a measurand in a material that can be 
quantitatively determined with stated accuracy … under stated experimental conditions.”   

In contrast to LoB and LoD, however, LoQ is based upon acceptance goals with respect to the clinical 
application of the method.  

As indicated above in our response to Question 2(a), for Access AccuTnI+3 on the Access 2 Immunoassay 
Systems, the LoB and LoD established in our labeling are: 

 LoB < 0.01 ng/mL 
 LoD = 0.01 ng/mL 

Our claim for 20% CV LoQ is 0.02 ng/mL, which is the 99th percentile URL for AccuTnI+3.  The Third 
Universal Definition of Myocardial Infarction† recommends using cardiac troponin assays having 10% CVs 
at or below the 99th percentile URL.  However, recognizing that not all commercial troponin assays meet 
the categorization of “highly sensitive,” the guideline goes on to say that an assay demonstrating a 20% CV 
at or below the URL “does not lead to false positive results,” indicating that it is acceptable to include the 
20% CV LoQ of 0.02 ng/mL within the reportable range of the assay.  Furthermore, in the CLSI EP17-A2 
guideline, “Results between the LoD and LoQ can be reported, possibly with an associated cautionary notice 
regarding higher uncertainty in the result.”  Therefore, the reportable range for AccuTnI+3 is 0.01 ng/mL 
(LoD) to ~ 100 ng/mL (highest calibrator), and we have added the following statement to our device 
labeling, in the Limitations of the Procedure section of the Instructions for Use.  (See Appendix 3.): 

 

 

 

 

 

†Joint ESC/ACCF/AHA/WHF Task Force for the Universal Definition of Myocardial Infarction.  Third universal 
definition of myocardial infarction.  European Heart Journal 2012; 33: 2551–2567. Available online at: 
www.escardio.org/guidelines. 
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 “Samples can be accurately measured within the analytical range of the assay (approximately 0.01–100 
ng/mL [μg/L]).  Dependent upon the concentration of Troponin I in the sample (X), report results per 
the description in the table below, adapted from CLSI EP17-A2.” 

 
AccuTnI+3 Result (X) on Access 2  Report Result (X) as: 
X < 0.01 ng/mL (LoD)  Troponin I not detected; result <0.01 

ng/mL. 

0.01 ng/mL (LoD) ≤ X < 0.02 ng/mL (20% 
LoQ) 

X ng/mL, interpret result with caution 
due to higher assay imprecision 

X ≥ 0.02 ng/mL (20% LoQ)  X ng/mL.

X > ~100 ng/mL (S5 calibrator value) > ~100 ng/mL

 

As noted in CLSI EP17-A2, some automated instruments automatically suppress reporting of very low and 
negative results.  This “censoring of data” gives a truncated results distribution, which prevents the use of 
parametric data analysis approaches and makes it difficult or impossible for clinical laboratories to conduct 
testing required by accreditation agencies. 

To establish detection limits such as LoB, LoD, and LoQ, all results down to and including zero must be 
used in the analyses.  The replicate requirements in the guidelines for establishing these estimates/claims 
take into consideration the increased variability at low levels and assure an accurate estimate of the claim.  It 
is not possible to suppress results less than 0.02 ng/mL (20% CV LoQ) or 0.01 ng/mL (LoD) and accurately 
determine these claims.  The testing protocols for the other analytical studies also include sufficient 
replication to account for increased imprecision at low concentrations.  Therefore, all data from these studies 
are retained in the analyses, and the results of these studies remain valid. 

 

2(c)(ii) It seems that your instrument may report troponin results using two decimal points.  If this is the case, 
and you can verity your current LoQ, you will need to limit your LoQ claim to 0.03 ng/mL with a 
performance goal of a %CV of 15%. 

BEC Response to Question 2(c)(ii). 

BEC has the capability to extract data from Access 2 systems in floating point (with all significant digits), 
and all data analysis (on and off the system) utilizes the full result.  The default reporting units for 
AccuTnI+3 for the end-user are rounded to 2 decimal points (for ng/mL).  Therefore, as reported above, the 
claimed (IFU) LoQ for 20% CV is 0.02 ng/mL, and for 10% CV is 0.03 ng/mL. 
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Question 3: Linearity 

FDA: In your response to our request for additional information, you provided data from new linearity studies.  
However, based on the studies you provided, we cannot determine that your device demonstrates acceptable 
non linearity at the medical decision point at the different temperatures.  The reasons are: 

(3)(a) FDA: While the lowest sample evaluated was below the LoQ (see item 2c above), the next sample evaluated in 
the linearity studies contained troponin levels around 10 ng/mL (while the cut‐off for the assay is 0.03 ng/mL).  
Therefore, in order to demonstrate acceptable non‐linearity at all temperatures, you will need to provide new 
studies using patient samples demonstrating the linearity of the device including samples around the cut‐off of 
your device.  We recommend that in your new linearity study, you span your claimed range but also include 
several samples at the lower end of your reportable range (for example a value around your cut‐off but above 
your LoQ and several samples under 1 ng/mL).  While we understand that this recommendation deviates from 
the EP‐6 guideline “Evaluation of the Linearity of Quantitative Measurement Procedures: A Statistical 
Approach”, it is important data that needs to be provided in order to define the linearity of your device 
including the medical decision point.  Please provide a detailed protocol and the results of your new linearity 
study. 

BEC Response to Question 3(a). 

Linearity of AccuTnI+3 over the five orders of magnitude of the entire reportable range was demonstrated 
in our December 14, 2012 response to the First AI Letter.  That study included two instruments, two reagent 
lots, and three temperature conditions, for a total of 12 instrument-reagent-temperature combinations.  BEC 
designed and conducted that linearity study according to CLSI EP6-A. 

In Question 3(a) above, FDA has asked BEC to perform a new linearity study, one that would deviate from 
EP6(-A) in order to include more samples under 1 ng/mL.  Assessing linearity over the full assay measuring 
range, while simultaneously measuring several samples under 1 ng/mL, would require thousand-fold 
dilutions of the high sample, with the dilution process itself adding additional risk of inaccuracy. 

To address FDA’s request that we include several samples at the lower end of the reportable range, we 
designed a new, complementary linearity study to define linearity within the lower two orders of magnitude 
of the reportable range, again following the EP6-A guideline.  BEC’s new low-range linearity studies, 
therefore, augment our earlier set of full-range linearity studies. 

The EP6-A guideline recommends using seven to eleven evenly spaced samples to establish linearity across 
the measuring range.  The high sample is blended with the low sample to create the intermediate samples.   

To prepare the series of low-end samples on each day of testing, a native lithium heparin plasma sample of 
approximately 1 ng/mL was blended with a low native lithium heparin plasma sample of ~0.01 ng/mL 
troponin I to generate five intermediate, evenly spaced concentrations, and is described below in Table 3-1. 

Study protocol:  In these new, low-end studies, the high and low samples were tested neat in replicates of 
eight while each of the five intermediate mixtures was tested in replicates of four.  Three independent 
studies were performed on one reagent lot and one Access 2 instrument at three temperature conditions 
including 18 °C, normal laboratory conditions (“NLC”), and 28 °C.  Line data for these studies are provided 
in STATISTICAL DATA/k121214-S001 Line Data.zip, Tab “Q3 Linearity.”    
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Table 3-1: Low-Range Linearity Study Sample Preparation 

Sample ID 

Target 
Concentration 
(approximate) 
 

High 
Sample % 
Input 

Volume( µL) 
of High 
Sample 
used 

Low 
Sample % 
Input 

Volume( µL) 
of Low 

Sample used 

High  1.00 ng/mL  100% N/A  0% 0 

5  0.80 ng/mL  80% 640  20% 160 

4  0.60 ng/mL  60% 480  40% 320 

3  0.40 ng/mL  40% 320  60% 480 

2  0.20 ng/mL  20% 160  80% 640 

1  0.10 ng/mL  10% 80  90% 720 

Low  0.01 ng/mL  0% N/A  100% N/A 

Performance in the new low-end studies was assessed relative to the following acceptance criteria: 

 The higher order (2nd or 3rd) term of the polynomial fit should be non-significant (p >0.05); or 
 If the higher order term of the polynomial fit is significant, the fit of the polynomial regression 

demonstrating significance at each sample must have a bias (maximum deviation from linearity) ≤16% 
for doses >0.075 ng/mL or ≤0.012 ng/mL for doses ≤0.075 ng/ mL in comparison to the linear 
regression fit.  The tightened acceptance criteria for the low sample are based on the tightened low-dose 
imprecision criteria, which are described in greater detail below in our response to Question 3(b). 

The results are summarized in Table 3-2 below.  Linearity results, including higher order fitted estimates, 
linearity plots, and difference tables are provided in Appendix 2. 

Table 3-2: Summary of Linearity Results at Low TnI Concentrations 

Ambient 
Temperature 

Instrument # 
Reagent 

Lot
p‐value
<0.05?

Maximum  
Deviation from Linearity 

Pass/Fail 

18 C  500537  225962 No N/A Pass 

NLC  500537  225962 No N/A Pass 

28 C  500537  225962 Yes 1% Pass 

Conclusion: In two of the three study conditions, the higher order term of the polynomial fit was non- 
significant, indicating that the assay is linear.  In the third study condition, the third order term is significant, 
but the maximum deviation from linearity is 1%.  Therefore,  all studies at all temperatures meet the 
predefined acceptance criteria for linearity at the critical low end of the AccuTnI+3 measuring range 
between 0.01 and ~1 ng/mL. 

BEC has also prepared a table, similar to the one the Agency provided in the First AI Letter describing 
FDA’s concerns about the apparent temperature dependence of linearity slopes.  As seen in Table 3-3 
below, the linear slopes comparing observed and expected results do not indicate residual thermal bias. 
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Table 3-3: Comparison of 1st Order Linear Regression Slopes at Low TnI Concentrations 

Temp  Reagent  Instrument Slope Intercept
18 °C  225962  500537 0.977 0.000

NLC  225962  500537 1.019 0.000

28 °C  225962  500537 0.997 0.000

Conclusion: Taken together, these additional low-range linearity studies and the full-range linearity study 
included in the December 14, 2012 response to the First AI Letter, demonstrate that AccuTnI+3 is linear 
across the measuring range of the assay, including the low end of the reportable range between 0.01 and 
~1 ng/mL.  Both studies also confirm that linearity of the assay is independent of measurement temperature. 

 

(3)(b) FDA: We do not agree with your acceptance criteria for acceptable non‐linearity.  Specifically, based on your 
current acceptance criteria for values under 0.105 ng/mL, you will allow 56% deviation from non‐linearity [sic] 
at the medical decision point (please refer to our discussion below in item 8 regarding your acceptance 
criteria).  We also do not concur with deviation from linearity of ≤ 16% for samples > 0.105 ng/mL.  Please limit 
your measuring range to the range with a deviation from non‐linearity of around 10% (but not more than 
15%).  The reason for this recommendation is that deviation from linearity will add to the total error of this 
device.  Therefore, the large deviation currently accepted, may affect the accuracy of this device and affect its 
safe use.   

BEC Response to Question 3(b). 

The criteria for acceptable non-linearity of low-level samples have been revised based on the established 
precision of the device, as noted in our response to Question 8 (Acceptance criteria).  Using these tightened 
criteria, two standard deviations (2 x 0.006 ng/mL) translates to an acceptable deviation-from-linearity 
specification of ≤ 0.012 ng/mL for samples with troponin I concentrations ≤ 0.075 ng/mL.  The use of a 
standard deviation or absolute concentration difference as criteria for deviation-from-linearity for low 
concentrations (< 0.075 ng/mL) is appropriate when imprecision is incorporated within the acceptance 
criteria for linearity.  With the new acceptance criteria, the maximum allowed deviation from linearity at the 
clinical decision point is 0.01 ng/mL.  See our response to question 9(a) (Stability), for additional discussion 
of acceptance criteria near the cutoff.  

In the full-range linearity studies described in our response to Question 3(a) above, 90 of the 96 calculated 
estimates for samples above 0.075 ng/mL (95% of results) had a deviation from linearity less than or equal 
to 10%, consistent with the specification recommended by the Agency.  The maximum deviation from 
linearity observed in these studies was 14% which is less than the maximum of 15% recommended by the 
Agency.  In the new, low-range linearity studies, the maximum deviation from linearity was 1%.  

The combined results of the new low-range linearity studies and the previous full-range linearity studies are 
in alignment with the performance recommendations provided by FDA, and demonstrate that AccuTnI+3 is 
linear across the measuring range of the assay and at the medical decision point, and supports the reportable 
range as stated.   
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(3)(c) FDA: To also demonstrate that the linearity of your device is not affected by changes in ambient temperature 
of calibration across the range of 18°C to 28°C, we recommend that you provide data demonstrating 
acceptable linearity with patient samples run at 18°C, 23°C, and 28°C and calibrated at 18°C, 23°C, and 28°C.   

BEC Response to Question 3(c). 

To demonstrate that the linearity of Access AccuTnI+3 on the Access 2 Immunoassay Systems is not 
affected by changes in the ambient temperature of calibration, data from the full-range linearity studies 
included in the December 14, 2012 response to the First AI Letter were reanalyzed as requested, using 
alternate calibration curves produced at different temperatures.  These curves were generated during those 
studies at 18 °C, 23 °C, and 28 °C using the same reagent pack lots and instruments.  Measurements were 
calculated from the calibration curves associated with alternate ambient temperatures, and the linearity 
evaluation was performed again.  This cross-temperature evaluation was applied to the full-range linearity 
study and also to the new low-range linearity study.  The slopes of the first order linear regressions, the 
significance of any higher order polynomial coefficients, and the maximum deviation from linearity 
observed (if any) are presented in Table 3-4 and Table 3-5 below: 
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Table 3-4: Impact of Calibration and Measurement Temperature on Linearity – Full Range. 

Calibration 
Temperature 

Measurement 
Temperature 

Instrument # 
Reagent 

Lot
p‐value 
<0.05?*

Max Deviation 
from Linearity 

Linear 
Slope

18 C**  18 C  500006 225961 Yes ‐14%  0.941

18 C  18 C  500006 225962 Yes ‐12%  0.956

18 C  18 C  504050 225961 Yes ‐12%  0.950

18 C  18 C  504050 225962 Yes 8%  0.968

18 C  23 C  500006 225961 Yes ‐12%  0.957

18 C  23 C  500006 225962 Yes ‐12%  0.964

18 C  23 C  504050 225961 Yes 10%  0.957

18 C  23 C  504050 225962 Yes ‐12%  0.955

18 C  28 C  500006 225961 Yes 7%  0.967

18 C  28 C  500006 225962 Yes ‐10%  0.954

18 C  28 C  504050 225961 Yes 7%  0.975

18 C  28 C  504050 225962 Yes 5%  0.980

23 C  18 C  500006 225961 Yes ‐13%  0.945

23 C  18 C  500006 225962 Yes ‐12%  0.954

23 C  18 C  504050 225961 Yes ‐10%  0.958

23 C  18 C  504050 225962 Yes 10%  0.961

23 C**  23 C  500006 225961 Yes ‐11%  0.961

23 C  23 C  500006 225962 Yes ‐12%  0.963

23 C  23 C  504050 225961 Yes 8%  0.964

23 C  23 C  504050 225962 Yes ‐14%  0.948

23 C  28 C  500006 225961 Yes 6%  0.970

23 C  28 C  500006 225962 Yes ‐10%  0.953

23 C  28 C  504050 225961 Yes 5%  0.982

23 C  28 C  504050 225962 Yes 6%  0.975

28 C  18 C  500006 225961 Yes ‐14%  0.941

28 C  18 C  500006 225962 Yes ‐10%  0.962

28 C  18 C  504050 225961 Yes ‐12%  0.951

28 C  18 C  504050 225962 Yes 7%  0.970

28 C  23 C  500006 225961 Yes ‐12%  0.957

28 C  23 C  500006 225962 Yes ‐10%  0.970

28 C  23 C  504050 225961 Yes 10%  0.957

28 C  23 C  504050 225962 Yes ‐12%  0.958

28 C**  28 C  500006 225961 Yes 7%  0.967

28 C  28 C  500006 225962 Yes ‐8%  0.960

28 C  28 C  504050 225961 Yes 7%  0.975

28 C  28 C  504050 225962 Yes 4%  0.983

*Quadratic or cubic coefficients 
** Results generated from matched calibration/measurement temperature are presented for comparison.  The 
analysis for these instances has been updated from the response to the First AI Letter to align better with 
EP6-A.  While some individual results differ slightly from those originally presented, the maximum 
deviation from linearity remains the same. 
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Table 3-5: Impact of Calibration and Measurement Temperature on Linearity – Low End. 

Calibration 
Temperature 

Measurement 
Temperature 

Instrument # 
Reagent 

Lot 
p‐value 
<0.05?* 

Maximum 
Deviation from 

Linearity 

Linear 
Slope 

18 C  23 C  500537 225962 No N/A  1.006

18 C  28 C  500537 225962 Yes 1%  0.986

23 C  18 C  500537 225962 No N/A  0.989

23 C  28 C  500537 225962 No N/A  0.996

28 C  18 C  500537 225962 No N/A  0.988

28 C  23 C  500537 225962 No N/A  1.020

 *Quadratic or cubic coefficients 

Conclusion: 

In the full-range linearity studies, 95% of the deviation-from-linearity estimates are less than or equal to 
10% (297 of 312 estimates) when analyzed across calibration temperatures and measurement temperatures. 
The maximum deviation from linearity is 14%.   

In the low-range linearity studies, the higher order term of the polynomial fit was non- significant in five of 
the six study conditions, when analyzed across calibration temperatures indicating that the assay is linear.  
In the sixth study condition, the third order term is significant, but the maximum deviation from linearity 
is 1%. 

Therefore, all studies at all temperatures meet the predefined acceptance criteria for linearity regardless of 
calibration or measurement temperature, over the full measuring range of the assay. 
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Question 4: Precision 

FDA: You performed a new precision study using pooled patient samples using 2 reagent lots and 2 
instruments at 8 temperatures using calibration curves at 3 temperatures.  Please provide the following: 

(4)(a) FDA: Please provide overall %CV analysis (i.e., incorporation lot to lot, instrument to instrument and 
temperature to temperature imprecision) for FDA review.  This data should be included in the package insert. 

Note to FDA from BEC: This new precision study was performed at 6 temperatures, not 8 temperatures.  The 
study design is described below in our response to Question 4(a).   

BEC Response to Question 4(a). 

Data from the multi-temperature precision studies that were performed on two Access 2 instruments and two 
reagent lots using three low-level natural patient sample pools were combined in order to calculate overall 
imprecision.  A total of 48 runs (2 replicates/run) were conducted at 18 °C, 20 °C, 22 °C, 24 °C, 26 °C and 
28 °C (8 runs at each temperature) and the results were combined from three different calibration curves, 
one performed at each of three temperatures (18, 24, and 28 °C) [48 runs x 2 replicates/run x 2 
instruments/reagent pack lots x 3 calibration curves = n of 576].  The results are shown below in Table 4-1. 

Table 4-1: Overall Precision Analysis 

         SD (ng/mL) 

Sample  n  Mean Dose (ng/mL)  WithinRun  BetweenRun  BetweenRunTemp  BetweenCalTemp  BetweenIns  Overall* 

Pr 001  576  0.04  0.002  0.001  0.001  0.002  0.001  0.003 

Pr 002  576  0.43  0.010  0.007  0.016  0.004  0.009  0.022 

Pr 003  576  1.01  0.022  0.019  0.028  0.010  0.010  0.043 

         %CV 

Sample  n  Mean Dose (ng/mL)  WithinRun  BetweenRun  BetweenRunTemp  BetweenCalTemp  BetweenIns  Overall* 

Pr 001  576  0.04  4%  3%  3%  6%  1%  8% 

Pr 002  576  0.43  2%  2%  4%  1%  2%  5% 

Pr 003  576  1.01  2%  2%  3%  1%  1%  4% 

*Overall imprecision includes Within Run, Between Run, Between Run Temperature (BetweenRunTemp), Between Calibration 
Temperature (BetweenCalTemp), and Between Instrument (BetweenIns) variabilities.  Note that in this evaluation, “Between 
Instrument” variability includes “Between Reagent Lot” variability, since a different reagent lot was run on each instrument. 
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Overall precision data for the three samples have been included in the IFU (package insert) as shown in 
Table 4-2 below: 

Table 4-2:  Overall Imprecision Table Added to the Revised IFU 

Sample  Mean (ng/mL) 
Overall Imprecision 

(SD, ng/mL) 
Overall Imprecision 

(%CV) 
Patient pool 1  0.04 0.003 8% 

Patient pool 2  0.43 0.022 5% 

Patient pool 3  1.01 0.043 4% 

Conclusion: The original and revised acceptance criteria for the determination of imprecision were 
established using EP5-A2 guidelines (i.e., single instrument, single lot).  This study meets the revised 
imprecision criteria of ≤ 8% CV for concentrations > 0.075 ng/mL and ≤ 0.006 SD for concentrations 
≤ 0.075 ng/mL even with the added variables of multiple calibrations, temperatures, and instruments.  This 
overall precision analysis has been added to the IFU (See Appendix 3) in the section “Specific Performance 
Characteristics,” subsection “Imprecision.” Refer to our response to Question (8) (Acceptance criteria) for 
additional discussion. 
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(4)(b) Please provide a detailed protocol for the imprecision data currently provided in the labeling (since it does not 
match any precision data provided in the 510(k)).  Please make sure to provide overall % CV results 
(incorporating lot to lot, instrument to instrument, temperature to temperature, etc., imprecision) for FDA 
review and in your package insert. 

BEC Response to Question 4(b). 

The data in the IFU are the same as the data in the Submission (k121214).  The imprecision data provided in 
the IFU (section “Specific Performance Characteristics,” subsection “Imprecision,” on page 9) was included 
in the Submission in Table 37, page 8-23.  These data were taken from the 28 °C Temperature Set Point 
standardized study.  Details for this study were provided on page 8-22 of the Submission (Section 8.4.1).   

The data provided in the Submission were limited to the data that were necessary to show conformance to 
the acceptance criteria (rounded to the same number of digits as the acceptance criteria); data provided in 
the package insert are the same data, and the difference is in presentation only. 

We have updated the table that was included in the Submission to include a sample identifier, within-run 
precision, between-run precision, and total imprecision for all samples and have provided this additional 
information in Table 4-3.  The data originally provided in the IFU in the Submission is provided in Table 
4-4 below for comparison. 

Table 4-3: Total Precision, 28 ºC Temperature Set Point, Added to Table 37 from the Submission  

Sample 
Sample 

Identified in 
Table 4‐4 

n† 
Mean 

Concentration  
(ng/mL) 

Within 
run 

(% CV) 

Between 
Run 

(%CV) 

Total SD 

(ng/mL) 
Total %CV 

1 (c) 
Commercial 
Control 2 

84  1.96  2  5    5 

2 (p) 
High Patient 

Pool 
84  56.36  5  4    6 

3 (s) 
Low Patient 

Pool 
84  0.07  5  5  0.0050  7 

4 (c) 
Commercial 
Control 1 

84  0.91  2  5    5 

5 (c) 
Commercial 
Control 3 

84  13.97  2  5    5 

†Per EP5-A2, a minimum of 40 runs (80 replicates per sample) are required to measure precision. 
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Table 4-4: Imprecision Data Provided in original IFU: 

 

 

Conclusion:  The data in the amended IFU, included in Appendix 3 in this Response, have been revised to 
match the data in Table 4-3 above.   

The precision study described in this section was a standard CLSI EP5-A2 study, based on one instrument 
and one reagent pack lot.  We provide the data from this study design in the IFU to support customer 
verification activities.  Our original study design did not include multiple instruments or reagent lots; 
therefore, it was not possible to calculate “overall” imprecision.  Overall imprecision results based on a 
separate study requested by the Agency are provided above in our response to Question 4(a) and have been 
included in the IFU. 
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Question 5: Field effectiveness studies 

FDA: Please provide the following information regarding your external field effectiveness studies: 

(5)(a) FDA: Please provide the thermal bias before and after the application of the thermal algorithm for the external 
field effectiveness studies. 

BEC Response to Question 5(a). 

In BEC’s December 14, 2012 response to the First AI Letter, we provided additional analysis of the Internal 
Field Effectiveness study (“Internal FES”) data that showed reductions in thermal bias in assay results after 
application of the thermal algorithm.  In the Second AI Letter, the Agency requested a similar assessment of 
thermal bias in the External Field Effectiveness study (“External FES”) data. 

During the External FES, ambient laboratory temperatures were not purposefully changed because the 
evaluations were performed in operational, clinical diagnostic laboratories.  As a result, the largest ambient 
temperature variance observed at any individual site during the External FES was only 4.6 °C and at some 
sites the temperature variance was less than 2 °C.  For this reason, we designed the Internal FES study to 
evaluate the performance of the assay, software, and system by testing specimens under carefully controlled 
laboratory thermal conditions covering the ambient temperatures from 18 °C to 28 °C, for a range of 10 °C. 

When thermal bias was calculated using results from the Internal FES, linear regression was based on results 
distributed across 10 degrees. When thermal bias is calculated using results from individual sites 
participating in the External FES, regression analysis is less robust because the results are distributed across 
only 2-5 degrees at any given site.  However, when the results from the five sites are combined, the external 
sites experienced a collective ambient temperature range of 7.9 °C (from a low of 19.9 °C to a high of 
27.8 °C), and the regression analysis is more reliable and robust.   

Results are summarized in Table 5-1 for thermal bias at each site and for all sites combined. 

Table 5-1: Before-algorithm to After-algorithm Change in Thermal Bias 

       Before Algorithm  After Algorithm 

Site 
Ambient Temp Min 
and Max during 

Laboratory Testing (°C) 

Ambient 
Lab Temp 
Range (°C) 

Change 
per °C 
(slope) 

% Bias Max 
°C vs. Min 

°C 

Change 
per °C 
(slope) 

% Bias Max 
°C vs.  Min 

°C 

1  22.0 – 23.6  1.6  ‐1.7  ‐2.7  0.75  1.2 

2  21 – 24  3  ‐1.99  ‐6.0  ‐0.42  ‐1.3 

3  23.9 – 27.8  3.9  ‐4.41  ‐17.2  ‐0.12  ‐0.5 

4  19.9 – 24.5  4.6  ‐2.47  ‐11.4  1.33  6.1 

 5  23.5 – 25.2  1.7  ‐2.74  ‐4.7  ‐0.41  ‐0.7 

Combined  19.9 – 27.8  7.9  ‐1.38  ‐10.9  0.21  1.7 
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Improvement in thermal bias after application of the thermal algorithm was observed at all sites individually 
in the External FES, although the extent of the improvement varied by site.  Improvement in thermal bias 
after application of the thermal algorithm was also observed when the data from the sites were combined.  In 
the case of the combined analysis, which more closely reflects the range of ambient temperatures used in the 
Internal FES, the thermal bias calculated before application of the thermal algorithm was -1.38 which 
reflects a 1.4% change in reported TnI concentration for every 1 °C change in ambient temperature.  After 
application of the thermal algorithm, the calculated thermal bias was 0.21; this represents less than a 1% 
change in reported TnI concentration for every 1 °C change in ambient temperature.   

Conclusion: These results indicate that the algorithm was effective in reducing the thermal bias in 
AccuTnI+3 results generated by fielded Access 2 instruments under routine clinical laboratory operating 
conditions. 

Note:  Response emailed 4/23/2013 contained Table 5-2 below.  In the table below some numbers were not 
sorted properly as we re-ordered the sites by number.  No data are incorrect, but some were just in the 
wrong order. The Table 5-1 above is correct. There is no change to any of our discussion or our conclusions 
regarding these tables.  

Table 5-2: Before-algorithm to After-algorithm Change in Thermal Bias with incorrect entries 

  
 

  Before Algorithm  After Algorithm 

Site 

Ambient Temp 

Min and Max 

during Laboratory 

Testing 

(°C) 

Ambient Lab 

Temp Range 

(°C) 

Change 

per °C 

(slope) 

% Bias Max °C 

vs.  Min °C 

Change 

per °C 

(slope) 

% Bias Max °C 

vs.  Min °C 

1  22.0 – 23.6  1.6  ‐1.7  ‐2.7  0.75  1.2 

2  21 – 24  3  ‐2.74  ‐6.0  ‐0.41  ‐1.3 

3  23.9 – 27.8  3.9  ‐1.99  ‐17.2  ‐0.42  ‐0.5 

4  19.9 – 24.5  4.6  ‐2.47  ‐11.4  1.33  6.1 

5  23.5 – 25.2  1.7  ‐4.41  ‐4.7  ‐0.12  ‐0.7 

Combined  19.9 – 27.8  7.9  ‐1.38  10.9  0.21  1.7 
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(5)(b) FDA: Please confirm that all QC samples used in the external field effectiveness studies also reflect the thermal 
behavior of natural patient samples.  If not, you will need to repeat these studies preferably using unmodified 
patient samples at relevant troponin concentrations (i.e., around the 0.03 ng/mL cut‐off of the device).  Please 
note that FDA still does not agree with your acceptance criteria for concentration > 0.105 ng/mL of ≤ 0.0084 SD 
since at the medical decision point you are claiming this translates to ± 28% change (refer to item 8 for 
additional discussion regarding your acceptance criteria).  If you need to repeat your studies, please tighten 
your acceptance criteria based on acceptable clinical performance around the new cut‐off of your new device.  
Please provide a detailed protocol of your new studies, results of your new studies including the recorded 
ambient temperatures of the laboratories during the testing. 

BEC Response to Question 5(b). 

The QC samples used in the External FES reflect the thermal behavior of natural patient samples.  As noted 
in the Submission, the External FES included tri-level commercial quality control (QC) samples from two 
sources (BioRad Laboratories and MORE Diagnostics).  The BioRad QC samples are the same samples that 
were used in the Internal FES, which reflect the thermal behavior of natural patient samples and yield results 
that are predictive of patient sample results, while the MORE QC samples were included in the Thermal 
Sensitivity-Robustness study (included in response to question 1(a) above), which demonstrated the 
effectiveness of the thermal algorithm to appropriately adjust both patient samples and control materials. 

Please refer to our responses to Question 8 (Acceptance criteria) for our discussion about our tightened 
acceptance criteria. 
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Question 6: Clinical matrix comparison study 

FDA: In order to support that your device can be used using serum samples, you provided Deming regression 
analysis and Bland‐Altman plots from 107 matched serum and plasma samples.  You also provided a 
concordance analysis and ROC characteristic curves for plasma vs. serum samples based on the 0.03 ng/mL 
cut‐off.  We have the following concerns with your approach. 

(6)(a) FDA: Since your LoQ seems to be 0.03 ng/mL (which is also your medical decision point) you need to exclude 
samples with values below the LoQ from your Deming regression analysis.  This creates a problem for us 
because we cannot evaluate the quantitative performance of your assay for serum and plasma samples with 
troponin values below 0.03 ng/mL.  Based on the line data from your clinical study, there are 3575 
measurements out of a total of 4596 measurements that are below your LoQ (this is about 78% of the results 
from your clinical study).  Therefore, we believe that you need to demonstrate the clinical performance of this 
device using serum samples.  While you provided concordance analysis and ROC analysis comparing plasma 
and serum samples, it seems that this data is biased since 61% of these samples have a final MI diagnosis 
compared to around 13% of plasma samples in your clinical study with a final MI diagnosis.  Therefore, we still 
recommend that you evaluate the serum samples from your pivotal clinical study to demonstrate the clinical 
performance of your device (sensitivity, specificity, negative predictive value and positive predictive value) 
using serum samples. 

BEC Response to Question 6(a). 

In our studies, we were able to include results less than 0.03 ng/mL because the protocols contain sufficient 
replication to account for increased imprecision at low concentrations.  For further discussion of reporting 
results of low concentration, see our response to Question 2(c)(i).  

Question 6(a) was discussed with FDA reviewers and managers during a face-to-face discussion with FDA 
on February 4, 2013 (See Appendix 1.)  The Agency agreed to review analytical data in support of matrix 
equivalence between serum and plasma for AccuTnI+3.  Specifically, FDA requested limit of quantitation 
(LoQ) data using patient serum samples. 

BEC has completed new studies as requested by FDA to evaluate limits of quantitation (LoQ) and detection 
(LoD) of Access AccuTnI+3 on the Access 2 Immunoassay Systems using serum specimens as the test 
samples, following the CLSI EP17-A2 guidelines.  Line data for these studies are provided in 
STATISTICAL DATA/k121214-S001 Line Data.zip, Tab “Q6 Matrix Comp (Serum LoD-LoQ).”  LoD and 
LoQ were each evaluated at three measurement temperatures and three calibration temperature conditions: 
18 °C, 23 °C, and 28 °C.  Three days of testing were performed at each temperature condition on two 
reagent pack lots and three Access 2 instruments.  For estimation of LoD, six native serum samples 
containing low levels of troponin I analyte were measured in two runs of ten replicates each, on each day of 
testing on each instrument/pack lot combination.  For estimation of LoQ, nine native serum samples 
containing low levels of troponin I analyte were measured in two runs of ten replicates each, for each day of 
testing on each instrument/pack lot combination.  LoD and LoQ were each calculated using measurements 
from all three temperature conditions and all instrument/pack lot combinations.  This study design satisfies 
the requirements and recommendations of the CLSI EP17-A2 guideline and also allows a multi-temperature 
evaluation of these statistics.  Note that this study design is also in alignment with that requested by FDA in 
Question 2(b) and 2(c).  
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The acceptance criteria for LoD and LoQ were the same for all analyses and identical to those used in the 
original assessment described in the Submission (k121214): 

 LoD ≤ 0.030 ng/mL 
 20% CV LoQ ≤ 0.03 ng/mL 
 10% CV LoQ ≤ 0.06 ng/mL 

The results of LoD and LoQ using serum samples as estimated by EP17-A2, and by combining data from 
multiple temperatures, are shown in Table 6-1 and in Figure 6-1, Figure 6-2, and Figure 6-3 below.  Note 
that these estimates incorporate variability from multiple reagent pack lots, instruments, and temperatures. 
In addition, we have prepared a summary table containing mean TnI concentrations and % CVs for each 
serum sample used in the three temperature-of-calibration experiments.  This summary table is located in 
Appendix 9. 

 

Table 6-1: Multi-temperature Serum LoD and LoQ Study using EP17-A2 

Calibration 
Temperature 

Measurement 
Temperatures 

Measured 
LoD 

(ng/mL) 

Upper 
Bound  LoD 
(ng/mL) 

20% CV LoQ 
(ng/mL) 

10% CV 
LoQ 

(ng/mL) 

18 C  18, 23, & 28 C  0.009  0.009  0.020  0.031 

23 C  18, 23, & 28 C  0.008  0.008  0.018  0.028 

28 C  18, 23, & 28 C  0.006  0.007  0.015  0.027 

Figure 6-1: Serum, 18 °C Calibration, 18 °C, 23 °C, and 28 °C Measurements 
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Figure 6-2: Serum, 23 °C Calibration, 18 °C, 23 °C, and 28 °C Measurements 

 

Figure 6-3: Serum, 28 °C Calibration, 18 °C, 23 °C, and 28 °C Measurements 

 

 

Conclusion:  The calculated LoD and LoQ for serum samples across multiple temperatures meet all 
acceptance criteria regardless of the temperature at which calibration was performed.  Furthermore, the LoD 
and LoQ for the AccuTnI+3 assay on Access 2 for serum samples is consistent with the established LoD and 
LoQ estimates for lithium heparin plasma samples (Please see our response to Question 2 above). 
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A side-by-side comparison of the LoQ estimates for plasma and serum is provided in Table 6-2 below.   

Table 6-2: 10% CV LoQ and 20% CV LoQ Comparison for Plasma and Serum 

Calibration 
Temperature 

Measurement 
Temperatures  

Plasma 10% 
CV LoQ 
(ng/mL) 

Serum 10% 
CV LoQ 
(ng/mL) 

Plasma 20% 
CV LoQ 
(ng/mL 

Serum 20% 
CV LoQ 
(ng/mL) 

18 C  18 C, 23 C, & 28 C  0.025  0.031  0.020  0.020 

23 C  18 C, 23 C, & 28 C  0.024  0.028  0.019  0.018 

28 C  18 C, 23 C, & 28 C  0.024  0.027  0.019  0.015 

Conclusion:  This serum-plasma LoQ comparison study further demonstrates the equivalence of serum and 
lithium heparin plasma and specifically demonstrates equivalent performance at the low end of the device 
measuring range, regardless of calibration temperature or measurement temperature.  Therefore, the limits 
of detection (LoB, LoD, LoQ) as represented in the IFU are appropriate for both sample matrices. 
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Question 7: Pivotal Clinical trial 

FDA: In response to deficiency 3cii, you stated that adjusting for repeated measures is not appropriate (and for 
this reason you only use one observation per person per time period) due to the way troponin measures are 
taken in practice.  Please provide a table with all troponin test results from any patient that had multiple draws 
in a given bin for FDA review. 

BEC Response to Question 7. 

We have provided the following tables, as requested by FDA, in Appendix 4 and Appendix 5: 

 Linelist AccuTnI Multiple Draws Admission Access 2 Final 
 Linelist AccuTnI Multiple Draws Onset Access 2 Final 
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Question 8: Acceptance criteria 

FDA: As we have discussed in several sections above, we do not agree with the acceptance criterion of 0.0084 
SD for troponin values under 0.105 ng/mL.  While you developed this acceptance criterion based on the 
decision point of the current assay (i.e., 0.06 ng/mL), since the decision point for the new assay has changed, 
FDA believes that the acceptance criterion developed for the current assay are not appropriate for the new 
assay with the new and lower claimed cut‐off.  For the proposed device with the current cut‐off, this criterion 
seems to translate to ± 28%.  Please tighten these criteria to address your new device and your new cut‐off.  
Please amend all necessary claims and update your labeling accordingly.

BEC Response to Question 8. 

Precision acceptance criteria for AccuTnI+3 were based on the performance of the currently-marketed 
AccuTnI device.  Based on the pivotal clinical trial outcome, the newly established URL and clinical cutoffs 
for these assays are substantially lower than those of the currently marketed device.  Table 8-1 below 
compares the URL, clinical cutoffs, and LoQs of the two devices. 

Table 8-1: URL, Cutoff, and LoQ Comparisons of Current and Proposed Devices 

 
AccuTnI 

(current device) 
AccuTnI+3 

(proposed device) 

99th Percentile URL   0.04 ng/mL  0.02 ng/mL  

Clinical cutoff   0.5 ng/mL   0.03 ng/mL 

20% CV LoQ  0.03 ng/mL  0.02 ng/mL 

10% CV LoQ  0.06 ng/mL  0.03 ng/mL 

Using the outcome of the pivotal clinical trial and the results of the analytical performance testing, we 
determined that the assay performance of AccuTnI+3 supports tighter precision acceptance criteria.  We 
determined new low-dose precision criteria and updated our design input specifications; these criteria will 
be used for all future AccuTnI+3 studies and analyses. 

All existing data from the verification and validation studies meet the new, tightened criteria.  For the 
proposed device, these criteria translate to ± 20% bias (± 1 SD) at a concentration of 0.03 ng/mL, and align 
with the LoQ acceptance criteria.  These revised criteria more closely align with the established cutoffs of 
AccuTnI+3 and the performance requirements of troponin assays, as described in the Third Universal 
Definition of Myocardial Infarction.  These new criteria are shown below in Table 8-2: 

Table 8-2: Comparison of Current Acceptance Criteria to Revised (Tightened Criteria) 

  Current Criteria  Revised (Tightened) Criteria 

Low‐dose 
Imprecision 

SD ≤ 0.0084 ng/mL at TnI 
concentrations ≤ 0.105 ng/ml 

SD ≤ 0.006 ng/mL at TnI 
concentrations ≤ 0.075 ng/ml 

Maximum Bias 
at 0.03 ng/mL 

± 28%  ± 20% 

Conclusions: The analytical and clinical performance of AccuTnI+3 supports the revised, tightened low-
dose acceptance criteria.  As requested by FDA, BEC has amended the acceptance criteria and revised all 
necessary claims and labeling accordingly.  
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Question 9: Stability 

FDA: We have reviewed the stability data provided in support of your stability claims.  We have the following 
concerns: 

(9)(a) FDA: Reagent real time stability and calibrator real time stability: 

We are still very concerned that the acceptance criteria for allowable change in your stability studies are too 
broad for the intended use of this device.  Specifically, we are concerned that the Z value uses the observed 
dose in the calculation and therefore depends on the performance of the device.  The acceptance criteria needs 
to be based on a fixed acceptable change in the performance of the device designed based on the medical 
needs of the device (e.g., allowable drift of ± 10%).  We also disagree with the acceptance criteria that all 
replicates should be within 3SD (of the expected SD).  We are concerned that this is too broad for the intended 
use of this device.  Please narrow your criteria and amend your stability claims.  You need to design your 
acceptance criteria to ensure that a test result is the same at the end of the claimed stability interval compared 
to the value obtained at baseline.  Please provide your reagent and calibrator real time stability data in the 
same format as you have provided the open pack stability, calibration stability and calibrator open vial stability 
data to demonstrate acceptable stability in relation to % from baseline (including all individual replicates).  

 

BEC Response to Question 9(a). 

This response addresses Question 9 (Stability) in its entirety and includes discussion about reagent pack 
real-time stability, reagent pack open-pack stability, stored calibration curve stability, calibrator real-time 
stability, and calibrator open-vial stability.  Our response also expresses our tightened acceptance criteria in 
absolute terms, rather than in terms of “Z,” and it shows how our acceptance criteria align with the medical 
needs of AccuTnI+3, as the Agency has requested. 

In Table 9-1 and   
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Table 9-2 below, we compare the revised acceptance criteria for stability to the original criteria for each 
study type and provide rationale for these changes. 
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Table 9-1: In-Use Stability Studies: Acceptance Criteria Comparisons 

In-use stability studies: 

Reagent pack open-pack stability; Stored calibration curve stability; Calibrator open-vial stability 

Original acceptance criteria: Revised acceptance criteria: 

Best fit line through all controls 
and time points at maximum time 
point (≥ 35 days) must be within 
±10.0% of line fit at baseline for 
samples > 0.105 ng/mL. For 
samples ≤ 0.105 ng/mL, a ±125% 
of the expected SD (0.0084 ng/mL) 
specification will be applied. 

For each sample, plot percent difference, or difference in 
concentration from the baseline, on the y-axis as a function of time (x-
axis).  Construct a linear regression through all data points.  Then: 
 For individual samples ≤ 0.075 ng/mL, the y-axis value of the 

regression line through all replicates and all time points must at all 
times be within 0.0075 ng/mL (1.25 x 0.006 ng/mL) of the y-axis 
value of the regression line at baseline (time 0). 

 For individual samples > 0.075 ng/mL, the y-axis value of the 
regression line through all replicates and all time points must at all 
times be within 10% (1.25 x 8%) of the y-axis value of the 
regression line at baseline (time 0). 

Statistical rationale for in-use stability acceptance criteria: 

The revised specifications are 125% of the tightened low-dose precision specification (SD ≤ 0.006 ng/mL), 
or 125% of the high-dose imprecision specification (CV ≤ 8%) for each sample.  The statistical rationale for 
setting the specification at 125% of imprecision is described in the footnote below††.  

Clinical rationale for in-use stability acceptance criteria: 

Reagent instability may lead to a shift in test results over time.  However, for troponin, such shifts are not 
likely to affect an individual patient sample diagnosis, because serial draws are taken within hours, to detect 
a rise and/or fall in troponin level.  Reagent instability for any assay may also lead to changes in clinical 
sensitivity and/or specificity over time; however, the following rationale considers why the revised stability 
acceptance criteria are appropriate for AccuTnI+3 for in-use stability studies: 

 For low samples (≤ 0.075 ng/mL), the maximum concentration shift allowed under the revised 
acceptance criteria is ±0.0075 ng/mL (0.01 ng/mL rounded) over the claimed stability time interval. As 
determined in the pivotal clinical trial, AccuTnI+3 maintains strong clinical performance (sensitivity 
and specificity) at cutoffs within ± 0.01ng/mL of the recommended ROC-derived cutoff of 0.03 ng/mL.  
We conclude that clinical utility is maintained throughout the claimed stability interval. 

 For high samples (> 0.075 ng/mL), the maximum concentration shift allowed under the revised 
acceptance criteria is 10%.  Using a worst case example, a sample with a concentration of 0.08 ng/mL 
could shift -10% over the stability interval to 0.07 ng/mL.  Using the ROC-derived cutoff of 0.03 
ng/mL, there would be no change in result classification based on this degree of drift throughout the 
stability time interval. 

 
 

††A Monte Carlo study, assuming 5% difference is acceptable and an expected imprecision of 8%, provided an additional 
5% variability of a regression estimate such that a percent difference specification of ±10% gives 5% type I error.  The ratio 
of specification to imprecision (10%/8% = 125%) was carried over to the difference specification for low-dose samples. 
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Table 9-2: 12-Month Real-Time Stability Studies: Acceptance Criteria Comparisons 

Real-time stability studies: 

Reagent pack stability; calibrator stability

Original acceptance criteria: Revised acceptance criteria: 

 All control samples are compared to their 
stated control values (±2.00 Z from their 
stated mean)   

 For each time point tested, individual 
controls may be greater than ± 2.00 Z 
from their stated mean as long as that 
individual control is within ± 1.00Z from 
baseline   

 The overall mean Z of control sets cannot 
be greater than ±1.00 Z from the baseline 
overall mean Z   

 All replicates of normal patient samples 
must be ≤0.04 ng/mL on each instrument 
at each time point 

For each sample, plot percent difference, or difference in 
concentration from the baseline, on the y-axis as a function 
of time (x-axis).  Construct a linear regression through all 
data points.  Then: 
 For individual samples ≤ 0.075 ng/mL, the y-axis value 

of the regression line through all replicates and all time 
points must at all times be within 0.0075 ng/mL (1.25 x 
0.006 ng/mL) of the y-axis value of the regression line 
at baseline (time 0). 

 For individual samples > 0.075 ng/mL, the y-axis value 
of the regression line through all replicates and all time 
points must at all times be within 16% (2 SD) of the 
y-axis value of the regression line at baseline (time 0). 

 All replicates of normal samples must be ≤ 0.02 ng/mL 
on each instrument at each time point. 

Statistical rationale for real-time stability acceptance criteria: 

 The revised specifications are 125% of the tightened low-dose precision specification (SD ≤ 0.006 
ng/mL).  See the Monte Carlo footnote on the previous page.  

 For high-dose (> 0.075 ng/mL) samples tested in 12-month stability studies, a ±16% (2 SD) shift from 
baseline specification has been applied.  A specification of ±2 SD is consistent with the methods 
commonly used in laboratories to establish quality control limits and monitor the performance of an 
assay. 

Clinical rationale for real-time stability acceptance criteria: 

Reagent instability may lead to a shift in test results over time.  However, for troponin, such shifts are not 
likely to affect an individual patient sample diagnosis, because serial draws are taken within hours, to detect 
a rise and/or fall in troponin level.  Reagent instability for any assay may also lead to changes in clinical 
sensitivity and/or specificity over time. The following rationale explains why the current stability 
specifications are appropriate for AccuTnI+3 for real time stability studies: 

 The clinical rationale for the specification for low dose samples is the same as for our in-use stability 
studies. 

 For high samples (> 0.075 ng/mL), the maximum concentration shift allowed under the revised 
acceptance criteria is 16%.  Using a worst case example, a sample with a concentration of 0.08 ng/mL 
could shift -16% over the stability interval to 0.07 ng/mL.  Using the ROC-derived cutoff of 0.03 
ng/mL, there would be no change in result classification based on this degree of drift throughout the 
stability time interval.  

In addition, the specification for normal samples has been revised to reflect AccuTnI+3’s 
99th percentile URL. 
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Summary of changes to stability acceptance criteria 

The changes described in this response have addressed the concerns of the Agency in the following ways: 

 Criteria for all low-dose (≤ 0.075 ng/mL) samples have been tightened to align with the imprecision and 
clinical utility of the assay.   (For more information on BEC’s revised acceptance criteria, please refer to 
our response to Question 8 (Acceptance criteria)). 

 Stability criteria have been developed for individual samples using all replicates, at the recommendation 
of the Agency and in alignment with CLSI EP25-A. 

 All individual sample replicates (rather than means) are used to calculate stability profiles. 
 Because of the revised acceptance criteria and analysis method, “scaling” of low-dose samples is no 

longer necessary. 
 Stability criteria for high-dose (> 0.075 ng/mL) samples for short-duration, in-use stability studies have 

remained at 10%; however, since this specification now applies to individual samples rather than to the 
mean of all controls, it does represent a tightening of the previous specification. 

 Criteria for 12-month real-time stability studies (reagent packs and calibrators) are now based on 
percent or absolute dose shifts rather than “Z values.” 

Reanalysis of stability data:  

For each evaluation of stability (in-use or real-time), a best-fit regression line using all of the individual 
replicates was constructed through the % difference (high samples) or absolute difference (low samples) 
from the baseline (y-axis) as a function of time (x-axis).  This regression line is then used to calculate the 
change in dose at the time point of interest.  Finally, the result calculated from the regression line is 
normalized back to the baseline value.  For example, results in Table 9-3 below are calculated as follows: 

 Low Sample (BRLT1) at 63 days: 

 Regression line equation: difference from baseline, ng/mL = (-0.000318) + (0.0000468 x Day) 
 Calculation from the equation, at Day 63: (-0.000318) + (0.0000468 x 63) = 0.0026304 
 Normalized to baseline: (0.0026304) - (-0.000318) = 0.0029 ng/mL (difference at 63 days) 

 High Sample (BRLT3) at 63 days: 

 Regression line equation: difference from baseline = (100.240663) + (0.03095231 x Day) 
 Calculation from the equation, at Day 63: (100.240663) + (0.03095231 x 63) = 102.1906585 
 Normalized to baseline: ((102.1906585 / 100.240663) x 100) - 100 = 1.95 (2% change at 63 days) 

Linear regression plots for all samples tested are contained in Appendix 6. 
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Table 9-3: Calibrator Open-Vial Stability Results on Access 2 (Lot # 119776) 

Sample 
% Dose Change at 63 Days 
(Based on Regression Line) 

Dose Change at 63 
days in ng/mL (Based 
on Regression Line) 

Specification  Pass? 

BRLT1     0.0029  +/‐ 0.0075 ng/mL  Yes 

BRLT2  6     +/‐ 10%  Yes 

BRLT3  2     +/‐ 10%  Yes 

MORE3  3     +/‐ 10%  Yes 

Conclusion: Calibrators are stable in an open vial for 60 days. 

Table 9-4: Open-Pack and Stored Calibration Curve Stability Results on Access 2 

  Stored Curve (Reagent Pack 
Lot #116678, Cal lot #119776)  Open Pack (Lot #116678) 

Sample 

% Dose 
Change at 56 

days 

Dose Change 
at 56 days in 

ng/mL 

% Dose 
Change at 
56 days 

Dose Change 
at 56 days in 

ng/mL  Specification  Pass? 

TnI QCPT1     0.0008     0.0035  +/‐ 0.0075 ng/mL  Yes 

MORE2  ‐7     ‐3     +/‐ 10%  Yes 

MORE3  ‐5     ‐4     +/‐ 10%  Yes 

TnI QCPT2B  ‐3     2     +/‐ 10%  Yes 

Conclusion: An open reagent pack or a stored calibration curve is stable on Access 2 for 56 days. 

 

 

 

 

 

 

 

 
 
 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 Access AccuTnI+3 
k121214-S001

Page 41 of 50 CONFIDENTIAL  

 

Table 9-5: Reagent Pack Real-Time Stability Results on Access 2 

Lot Number  Sample 

% Dose Change 
at 366 Days 
(Based on 

Regression Line) 

Dose Change at 
366 days in ng/mL 

(Based on 
Regression Line)  Specification  Pass? 

116676  MORE1    0.0044 +/‐ 0.0075 ng/mL  Yes

116676  MORE2  ‐13     +/‐ 16%  Yes 

116676  MORE3  ‐12     +/‐ 16%  Yes 

116676  BRLT1     0.0002  +/‐ 0.0075 ng/mL  Yes 

116676  BRLT2  ‐12     +/‐ 16%  Yes 

116676  BRLT3  ‐15     +/‐ 16%  Yes 

116677  MORE1     0.0002  +/‐ 0.0075 ng/mL  Yes 

116677  MORE2  ‐13     +/‐ 16%  Yes 

116677  MORE3  ‐9     +/‐ 16%  Yes 

116677  BRLT1     0.0020  +/‐ 0.0075 ng/mL  Yes 

116677  BRLT2  ‐9     +/‐ 16%  Yes 

116677  BRLT3  ‐12     +/‐ 16%  Yes 

116678  MORE1     0.0002  +/‐ 0.0075 ng/mL  Yes 

116678  MORE2  ‐14     +/‐ 16%  Yes 

116678  MORE3  ‐14     +/‐ 16%  Yes 

116678  BRLT1     ‐0.0012  +/‐ 0.0075 ng/mL  Yes 

116678  BRLT2  ‐14     +/‐ 16%  Yes 

116678  BRLT3  ‐16     +/‐ 16%  Yes 

Conclusion: All three reagent pack lots meet stability specifications, supporting a shelf life of 365 days 
(12 months). 
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Table 9-6: Calibrator Real-Time Stability Results on Access 2 

Lot Number  Sample 

% Dose Change 
at 366 Days 
(Based on 
Regression 

Line) 

Dose Change at 
366 days in ng/mL 

(Based on 
Regression Line)  Specification  Pass? 

117302  MORE1     ‐0.0023  +/‐ 0.0075 ng/mL  Yes 

117302  MORE2  ‐2     +/‐ 16%  Yes 

117302  MORE3  3     +/‐ 16%  Yes 

117302  BRLT1     ‐0.0006  +/‐ 0.0075 ng/mL  Yes 

117302  BRLT2  ‐5     +/‐ 16%  Yes 

117302  BRLT3  ‐9     +/‐ 16%  Yes 

117455  MORE1     0.0007  +/‐ 0.0075 ng/mL  Yes 

117455  MORE2  6     +/‐ 16%  Yes 

117455  MORE3  7     +/‐ 16%  Yes 

117455  BRLT1     0.0015  +/‐ 0.0075 ng/mL  Yes 

117455  BRLT2  ‐1     +/‐ 16%  Yes 

117455  BRLT3  ‐5     +/‐ 16%  Yes 

119776  MORE1    0.0012 +/‐ 0.0075 ng/mL  Yes

119776  MORE2  7     +/‐ 16%  Yes 

119776  MORE3  7     +/‐ 16%  Yes 

119776  BRLT1     0.0015  +/‐ 0.0075 ng/mL  Yes 

119776  BRLT2  2     +/‐ 16%  Yes 

119776  BRLT3  1     +/‐ 16%  Yes 

Conclusion: All three calibrator lots meet stability specifications, supporting a shelf life of 365 days 
(12 months). 
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(9)(b) FDA: Reagent open pack, calibration stability and open vial calibrator stability: 

While it seems that the majority of the replicates in your reagent open pack, calibration stability and calibrator 
open vial stability studies demonstrate acceptable drift (generally within ± 10% from baseline), we are 
concerned that the acceptance criteria are too broad for the intent of this testing.  As discussed above for 
reagent real time stability, we recommend that you narrow your criterion (e.g., allowable drift of ± 10%) and 
amend your claims if necessary.  You need to design your acceptance criteria to ensure that a test result is the 
same at the end of the claimed stability interval compared to a value at baseline.  

 

BEC Response to Question 9(b). 

Please see our response to all of Question 9 above, under 9(a). 

 
  

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 Access AccuTnI+3 
k121214-S001

Page 44 of 50 CONFIDENTIAL  

 

Question 10: Calibrators 

FDA: You provided additional information about the value assignment process for the calibrators.  You state 
that the acceptance criteria for value assignment is SD ≤ 0.0084 for S1 (the 0 calibrator) and 8% for S2 to S6.  
You provided a table with data for 3 calibrator lots.  You state that doses generated from pre‐specified RLU’s 
that are < 0.04 ng/mL are not used for evaluation.  Please explain why you do not evaluate doses less than 0.04 
ng/mL (which is above your medical decision cut‐off).  It seems that doses above your LoQ need to be 
evaluated.  You list the following reference doses (lot 117302 as an example) in table I; 0.044, 0.626, 0.13, 
0.21, 0.28, 0.31, 0.66, 1.00, 1.34, 1.69, 2.37, 3.05, 3.73, 4.76, 6.14, 7.54, 10.39, 14.05, 17.84, 21.77, 25.85, 
30.10, 39.16 and 65.76.  It is not clear what these results are (i.e., what was measured, calibrators, quality 
control samples, patient samples, etc.).  Please explain what these results are and how they are substantiating 
the assigned value of your kit calibrators.  Please provide more information about the acceptance criteria for 
calibrator value assignment.  For example, which assay results need to be within 0.0084SD and which results 
need to be within 8%.  Please refer to item 8 for discussion regarding our concern with your acceptance 
criteria.  We do not believe that an allowable drift of 28% around the medical decision point of this assay is 
appropriate for its calibrators.  Also, you state that dose values for commercial calibrators must fall within 
quality control ranges.  Please specify these ranges for each calibrator and discuss why you believe they are 
appropriate for the intended use of this device.  Please specify how your procedure controls drift in the 
assigned value of the kit calibrators in subsequent calibrator lots. 

BEC Response to Question 10. 

Please note: In this response, BEC uses the term “dose” or “dose response” to describe the Access 2 
instruments’ computed output in concentration units of ng/mL.  The system calculates troponin doses from 
the amount of light emitted by the chemiluminescent reaction, which, in turn, is detected by the instrument 
and measured in relative light units, or RLUs. 

In our initial studies, we did not evaluate doses less than 0.04 ng/mL because the cutoff for evaluation had 
been based on the 99th percentile URL of the currently-marketed AccuTnI assay.  BEC has since revised the 
cutoff for evaluation to 0.02 ng/mL, based on the 99th percentile URL established during the pivotal clinical 
trial for AccuTnI+3, and has re-evaluated the data generated previously against the new 99th percentile URL 
of 0.02 ng/mL. 

In addition, and consistent with our response to Question 8 (Acceptance criteria), BEC has revised its 
acceptance criteria for verifying calibrator value assignments.  We have provided new data tables below, 
clarifying which assay results are subject to an 8% difference acceptance criterion and which ones must 
meet a specified difference criterion in absolute units (0.006 ng/mL). 

In the section below, we have included a more complete description of BEC’s calibrator value verification 
process using a set of primary reference calibrators.  The three tables (three calibrator lots) following that 
description below more clearly describe our verification results and how those results substantiate the 
assigned value of the kit calibrators.   Finally, BEC confirms new calibrator performance by testing 
independent, external quality control samples having labeled TnI value ranges.  Please note that while each 
individual AccuTnI+3 calibrator (S1, S2, etc.) is manufactured—and verified—to be within a specified 
range of TnI concentrations, final acceptance criteria for commercial calibrators are based on the 
performance of the calibrator set as a whole and not on TnI concentrations of individual calibrators. 

To clarify the statement in the Calibrator 510(k), “Dose values for commercial calibrators must fall within 
quality control ranges,” BEC’s calibrator confirmation process is better described as follows: Using a 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 Access AccuTnI+3 
k121214-S001

Page 45 of 50 CONFIDENTIAL  

 

calibration curve generated by the newly value-assigned commercial calibrators, Quality Control samples 
are tested and must meet the ranges established for those controls. 

For more information about the preparation and value assignment of AccuTnI+3 calibrators, please refer to 
the abbreviated calibrator 510(k) in Appendix 11 of our December 14, 2012 response to the First AI Letter. 

Verification of assigned calibrator values: 

The Access 2 instrument measures the light output (“relative light units,” or “RLUs”) of the 
chemiluminescent reaction of an unknown patient sample.  The instrument then calculates the TnI 
concentration (referred to as the “dose”) of the sample by comparing its RLUs to a standard curve 
(“calibration curve”) generated from AccuTnI+3 calibrators with assigned TnI concentrations.  Under 
ordinary operating conditions, RLUs are generated by testing samples on the instrument.  However, BEC 
can also calculate simulated dose results from a set of “pre-specified RLUs.”  The use of pre-specified 
RLUs offers the advantage of being able to evaluate discrete RLU values across the full range of the 
calibration curve. 

To verify calibrator value assignments of a new lot of calibrators, BEC generates two different sets of 
calibration curves.  One set of calibration curves are reference (REF) curves, generated from replicates of 
the primary reference calibrators.  The second set of calibration curves (TEST) come from replicates of the 
newly manufactured commercial calibrators.  The resulting calibration curves are used to generate dose 
values from a set of pre-specified RLUs spanning the reportable range of the assay. 

Pre-specified RLUs are converted to TnI doses using both sets of calibration curves, and the differences in 
dose between the REF curves and the TEST curves are statistically compared.  For doses ≤ 0.075 ng/mL, the 
lower and upper 95% confidence limits around the mean difference between TEST and REF results must be 
between -0.006 ng/mL and +0.006 ng/mL.  For doses > 0.075 ng/mL, the lower and upper 95% confidence 
limits around the mean difference between TEST and REF results must be within ±8% of the REF result. In 
the tables below, the ± 8% specification is converted to SD.  

This verification process uses primary reference calibrators to control drift in the value assignment of every 
lot of new commercial calibrators.  Each new lot of commercial calibrators must meet the same criteria with 
respect to the primary reference calibration curve. 

In Table 10-1, Table 10-2, and Table 10-3 below, Mean REF Dose and Mean TEST Dose are the results 
generated for each pre-specified RLU from the REF calibration curve and the TEST calibration curve, 
respectively.  Please note: Rows for very low or very high pre-specified RLUs are grayed out if any 
calculated dose is lower than or higher than the reportable range of AccuTnI+3. 
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Table 10-1: Verification of Value Assignments - Calibrator Lot 117302 

Pre‐
specified 

RLU 

Mean REF 
Dose 

(ng/mL) 

Mean TEST 
Dose 

(ng/mL) 

Mean 
TEST Dose 
minus 

Mean REF 
Dose  

Lower 
95% CI 

Upper 
95% CI 

Specification 
(±) 

Results 

10000       

15000       

20000  0.0259  0.0248  ‐0.0011 ‐0.0024 0.0001 0.0060  PASS

25000  0.0444  0.0430  ‐0.0014 ‐0.0025 ‐0.0002 0.0060  PASS

30000  0.0626  0.0610  ‐0.0016 ‐0.0026 ‐0.0005 0.0060  PASS

50000  0.1345  0.1324  ‐0.0020 ‐0.0030 ‐0.0010 0.0108  PASS

70000  0.2054  0.2031  ‐0.0023 ‐0.0035 ‐0.0011 0.0164  PASS

90000  0.2758  0.2734  ‐0.0024 ‐0.0040 ‐0.0008 0.0221  PASS

100000  0.3109  0.3084  ‐0.0024 ‐0.0043 ‐0.0006 0.0249  PASS

200000  0.6580  0.6563  ‐0.0017 ‐0.0058 0.0025 0.0526  PASS

300000  1.0017  1.0019  0.0002 ‐0.0062 0.0065 0.0801  PASS

400000  1.3438  1.3465  0.0026 ‐0.0059 0.0112 0.1075  PASS

500000  1.6851  1.6907  0.0055 ‐0.0051 0.0162 0.1348  PASS

700000  2.3669  2.3792  0.0124 ‐0.0022 0.0270 0.1893  PASS

900000  3.0489  3.0692  0.0202 0.0019 0.0386 0.2439  PASS

1100000  3.7326  3.7614  0.0288 0.0070 0.0506 0.2986  PASS

1400000  4.7623  4.8050  0.0427 0.0160 0.0694 0.3810  PASS

1800000  6.1458  6.2085  0.0627 0.0302 0.0951 0.4917  PASS

2200000  7.5434  7.6273  0.0839 0.0463 0.1215 0.6035  PASS

3000000  10.3877  10.5166  0.1289 0.0831 0.1748 0.8310  PASS

4000000  14.0469  14.2353  0.1883 0.1349 0.2418 1.1238  PASS

5000000  17.8353  18.0848  0.2496 0.1895 0.3096 1.4268  PASS

6000000  21.7654  22.0767  0.3113 0.2421 0.3805 1.7412  PASS

7000000  25.8497  26.2223  0.3725 0.2868 0.4583 2.0680  PASS

8000000  30.1007  30.5330  0.4323 0.3188 0.5458 2.4081  PASS

10000000  39.1558  39.6992  0.5434 0.3336 0.7533 3.1325  PASS

15000000  65.7576  66.4734  0.7158 ‐0.0344 1.4659 5.2606  PASS

20000000        
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Table 10-2: Verification of Value Assignments - Calibrator Lot 117455 

Pre‐
specified 

RLU 

Mean REF 
Dose 

(ng/mL) 

Mean TEST 
Dose 

(ng/mL) 

Mean TEST 
Dose 
minus 

Mean REF 
Dose  

Lower 95% 
CI 

Upper 95% 
CI 

Specification 
(±) 

Results 

10000       

15000       

20000       

25000  0.0412  0.0431  0.0019 ‐0.0019 0.0058 0.0060  PASS

30000  0.0595  0.0612  0.0017 ‐0.0016 0.0050 0.0060  PASS

50000  0.1316  0.1325  0.0008 ‐0.0012 0.0029 0.0105  PASS

70000  0.2030  0.2030  0.0001 ‐0.0018 0.0019 0.0162  PASS

90000  0.2738  0.2731  ‐0.0006 ‐0.0031 0.0018 0.0219  PASS

100000  0.3090  0.3080  ‐0.0010 ‐0.0038 0.0019 0.0247  PASS

200000  0.6587  0.6545  ‐0.0042 ‐0.0109 0.0025 0.0527  PASS

300000  1.0055  0.9984  ‐0.0071 ‐0.0166 0.0025 0.0804  PASS

400000  1.3510  1.3412  ‐0.0098 ‐0.0216 0.0021 0.1081  PASS

500000  1.6958  1.6835  ‐0.0123 ‐0.0261 0.0014 0.1357  PASS

700000  2.3850  2.3679  ‐0.0171 ‐0.0342 ‐0.0001 0.1908  PASS

900000  3.0751  3.0535  ‐0.0216 ‐0.0418 ‐0.0014 0.2460  PASS

1100000  3.7671  3.7413  ‐0.0258 ‐0.0495 ‐0.0020 0.3014  PASS

1400000  4.8098  4.7783  ‐0.0315 ‐0.0612 ‐0.0017 0.3848  PASS

1800000  6.2113  6.1730  ‐0.0383 ‐0.0778 0.0012 0.4969  PASS

2200000  7.6275  7.5833  ‐0.0442 ‐0.0950 0.0067 0.6102  PASS

3000000  10.5100  10.4568  ‐0.0532 ‐0.1303 0.0238 0.8408  PASS

4000000  14.2183  14.1587  ‐0.0596 ‐0.1734 0.0543 1.1375  PASS

5000000  18.0560  17.9960  ‐0.0600 ‐0.2131 0.0932 1.4445  PASS

6000000  22.0352  21.9812  ‐0.0540 ‐0.2476 0.1396 1.7628  PASS

7000000  26.1676  26.1267  ‐0.0409 ‐0.2758 0.1939 2.0934  PASS

8000000  30.4650  30.4450  ‐0.0200 ‐0.2967 0.2567 2.4372  PASS

10000000  39.6052  39.6545  0.0492 ‐0.3160 0.4145 3.1684  PASS

15000000  66.3312  66.7779  0.4467 ‐0.2757 1.1691 5.3065  PASS

20000000       
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Table 10-3: Verification of Value Assignments - Calibrator Lot 119776 

Pre‐
specified 

RLU 

Mean REF 
Dose 

(ng/mL) 

Mean TEST 
Dose 

(ng/mL) 

Mean TEST 
Dose 
minus 

Mean REF 
Dose  

Lower 95% 
CI 

Upper 95% 
CI 

Specification 
(±) 

Results

10000       

15000       

20000  0.0334  0.0350  0.0017 ‐0.0015 0.0048 0.0060  PASS

25000  0.0548  0.0572  0.0024 ‐0.0008 0.0055 0.0060  PASS

30000  0.0760  0.0790  0.0030 ‐0.0002 0.0061 0.0061  PASS

50000  0.1591  0.1642  0.0051 0.0017 0.0084 0.0127  PASS

70000  0.2409  0.2477  0.0068 0.0031 0.0105 0.0193  PASS

90000  0.3218  0.3301  0.0083 0.0042 0.0124 0.0257  PASS

100000  0.3620  0.3710  0.0090 0.0047 0.0133 0.0290  PASS

200000  0.7592  0.7735  0.0143 0.0080 0.0206 0.0607  PASS

300000  1.1510  1.1689  0.0179 0.0092 0.0266 0.0921  PASS

400000  1.5402  1.5606  0.0204 0.0088 0.0319 0.1232  PASS

500000  1.9278  1.9500  0.0222 0.0073 0.0370 0.1542  PASS

700000  2.7008  2.7248  0.0240 0.0014 0.0465 0.2161  PASS

900000  3.4732  3.4972  0.0241 ‐0.0072 0.0553 0.2779  PASS

1100000  4.2465  4.2693  0.0229 ‐0.0177 0.0635 0.3397  PASS

1400000  5.4105  5.4296  0.0191 ‐0.0365 0.0747 0.4328  PASS

1800000  6.9734  6.9846  0.0112 ‐0.0655 0.0878 0.5579  PASS

2200000  8.5520  8.5525  0.0005 ‐0.0979 0.0989 0.6842  PASS

3000000  11.7655  11.7379  ‐0.0276 ‐0.1702 0.1150 0.9412  PASS

4000000  15.9047  15.8316  ‐0.0731 ‐0.2699 0.1237 1.2724  PASS

5000000  20.1986  20.0701  ‐0.1285 ‐0.3763 0.1193 1.6159  PASS

6000000  24.6649  24.4719  ‐0.1930 ‐0.4868 0.1008 1.9732  PASS

7000000  29.3204  29.0542  ‐0.2662 ‐0.5999 0.0674 2.3456  PASS

8000000  34.1824  33.8343  ‐0.3481 ‐0.7149 0.0186 2.7346  PASS

10000000  44.6000  44.0612  ‐0.5388 ‐0.9537 ‐0.1240 3.5680  PASS

15000000  75.7388  74.5413  ‐1.1975 ‐1.9229 ‐0.4720 6.0591  PASS

20000000       
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Question 11: Labeling 

FDA: Please amend your claims based on the recommendation above. 

BEC Response to Question 11. 

BEC has made the following additions and/or changes to our Instructions for Use (IFU) (See Appendix 3): 

 As requested in Question 4(b) (Precision), we have included our overall precision analysis in the 
product labeling (IFU).   

 We have amended our performance claims in the IFU as requested in Question 8 (Acceptance criteria).  
Precision and linearity claims for AccuTnI+3 have been updated.  

 Based on the outcome of the limit of detection studies described in our response to Question 2(a), LoB, 
LoD, LoQ sections of the IFU have been updated. 

 As described in our response to Question 2(c)(i) (Limits of detection), recommendations for reporting 
results above and below the analytical measuring range of the assay have been added to the labeling.  
Please refer to the “Limitations of the Procedure” section of the IFU, Item 3.  

 BEC has added the following statement to the “Limitations of the Procedure” section of the IFU, Item 6, 
regarding different types of troponin antigens.  “The thermal profile of native human cardiac troponin I 
was used in development of this assay.  Troponin I not from this source (e.g., recombinant antigens) 
may behave differently.”  

 

 

(11)(a) FDA: Please include the sensitivity, specificity, positive predictive value and negative predictive value 
performance of your device for the ≥ 6‐9 hour time interval.  

 

BEC Response to Question 11(a). 

The sensitivity, specificity, positive predictive value and negative predictive value for the ≥ 6-9 hour time 
interval have been included in the IFU, as requested. 

 

(11)(b) FDA: Since your corrective algorithm was designed to reduce the thermal sensitivity from around 3.5% to <1% 
per degree, we recommend that you include this information in the package insert. 

 

BEC Response to Question 11(b). 

BEC has added the following limitation to the IFU to augment the existing statement regarding the 
operating temperature range for AccuTnI+3.  Please refer to the “Limitations of the Procedure” section of 
the IFU, Item 2. 

“This assay employs an algorithm to correct for laboratory temperature fluctuations.  Up to 10% residual 
systematic bias may be observed when comparing patient results obtained at 18°C and 28°C (64.4°F and 
82.4°F).” 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 Access AccuTnI+3 
k121214-S001

Page 50 of 50 CONFIDENTIAL  

 

Question 12: 510(k) Summary 

FDA: Please submit a new intended use form and 510(k) summary with your response (if necessary).

BEC Response to Question 12. 

The new Indications for Use form, which uses the latest revision of the approved Indications for Use 
template, and 510(k) Summary are provided in Appendix 7. 
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Appendix 1: FDA face-to face meeting minutes from February 4, 2013, referenced in the 
response to Question 1(b). 
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RECORD OF MEETING 
 

Product Name:  Access AccuTnI on the Access 2 Immunoassay Systems (k121214) 
Sponsor: Beckman Coulter, Inc.   
Meeting Date/Time:  February 4, 2013 at 11:00A.M.  
Meeting Format: Face to face meeting   
Meeting Recorder: Paula Caposino   
 
FDA Attendees:    
Paula Caposino, Lead Reviewer, Office Of In Vitro Diagnostics And Radiological Health (OIR), 
Division Of Chemistry And Toxicology Devices (DCTD)  
Ileana Elder, Compliance Team Leader, OIR/DCTD 
Ruth Chesler, Cardio-Renal Branch Chief, OIR/DCTD 
Carol Benson, Deputy Division Director, OIR/DCTD 
Alberto Gutierrez, Office Director, OIR 

 
Danaher Corporation Attendee: 
Jonathan Graham, Senior Vice President and General Counsel 
 
Beckman Coulter, Inc. Attendees:  
Clair O’Donovan, Senior Vice President Quality and Regulatory Affairs 
Scott Cundy, Vice President Quality and Regulatory Affairs 
Kurt Bray, Principal Clinical Studies 
Corey Carlson, Manager of Reagent Development 
 
Subject:  Beckman Coulter, Inc. requested a meeting to discuss the matrix comparison study 
deficiency and the temperature concordance study deficiency identified during the review 
k121214-S001 (for the Access AccuTnI on the Access 2 Immunoassay System).   
 
Items Discussed: 
1. Matrix Comparison Study:  The agency agreed to review analytical data in support of matrix 

equivalency between serum and plasma for the proposed device as a mean to resolve the 
matrix comparison study deficiency identified in FDA’s January 8, 2013 letter requesting 
additional information (item 6).  Specifically, the agency requested limit of quantitation 
(LoQ) data using serum patient samples spanning the operating temperature of the device to 
demonstrate that the LoQ of the device using serum samples is equivalent to the LoQ of the 
device using lithium heparin plasma samples.  For the new serum LoQ studies, the agency 
recommended that the sponsor follow the recommendations in FDA’s letter requesting 
additional information (item 2c).  The agency also requested that the sponsor provide 
linearity data using serum samples, if this data is available.   
 

2. Temperature concordance study:  The sponsor has not been able to determine root cause for 
the temperature concordance study provided in the original 510(k) that did not demonstrate 
that the corrective algorithm resolved the temperature sensitivity issue of the device.  During 
the meeting, the sponsor expressed concern that without definitive root cause the agency will 
not consider the deficiency resolved.  FDA stated that the sponsor needs to resolve the 
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deficiency.  If root cause is not definitively determined, the agency recommended that the 
sponsor propose an approach to make sure that the corrective algorithm is safe and effective 
and if it fails in the intended use setting, that the sponsor has a mechanism in place to ensure 
patient safety.  
 

3. DxI Extension:  The agency agreed to grant the sponsor an additional 180 day extension for 
the Access AccuTnI on the UniCel DxI Immunoassay Systems (k121790).  The current 
extension expires on February 19, 2013.  FDA agreed to grant an extension. 

 
FDA thanked the sponsor for travelling to FDA’s campus to discuss the deficiencies.  The 
meeting concluded at 12:00 P.M. 
 
Reviewer Name and Signature: 

 
 
 
 
 

 Paula V. Caposino, Ph.D.  
 FDA/CDRH/OIR/DCTD 
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Appendix 2: Linearity results, including higher order fitted estimates, linearity plots, and difference 
tables referenced in the response to Question 3(a). 
 
Table A2-1: Reagent Pack 225962, Instrument 500537, 18C 

Poly 
Order 

Coefficient 
Term 

Parameter 
Estimate

p‐value

1st  Intercept  0.0002  0.5405 

X  0.9770  0.0000 

2nd  Intercept  0.0005  0.2810 

X  0.9547  0.0000 

X2  0.0415  0.2989 

3rd  Intercept  0.0005  0.5154 

X  0.9605  0.0002 

X2  0.0093  0.9613 

X3  0.0293  0.8633 
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Table A2-2: Reagent Pack 225962, Instrument 500537, NLC 

Poly 
Order 

Coefficient 
Term 

Parameter 
Estimate

p‐value

1st  Intercept  ‐0.0002  0.4140 

X  1.0191  0.0000 

2nd  Intercept  ‐0.0003  0.3637 

X  1.0280  0.0000 

X2  ‐0.0119  0.5812 

3rd  Intercept  0.0000  0.8930 

X  0.9955  0.0000 

X2  0.1158  0.1894 

X3  ‐0.0828  0.1514 
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Table A2-3: Reagent Pack 225962, Instrument 500537, 28C 

Poly 
Order 

Coefficient 
Term 

Parameter 
Estimate

p‐value

1st  Intercept  0.0000  0.6056 

X  0.9969  0.0000 

2nd  Intercept  0.0000  0.9614 

X  1.0005  0.0000 

X2  ‐0.0048  0.4018 

3rd  Intercept  ‐0.0001  0.1220 

X  1.0108  0.0000 

X2  ‐0.0442  0.0353 

X3  0.0249  0.0442 

 

 
 

Sample 
Expected 
(ng/mL)  Linear Cubic

Deviation from 
Linearity (ng/mL) 

% Deviation 
from Linearity

Sample 1 Low  0.0058  0.0059  0.0059  0.0000   

Sample 2  0.1514  0.1509  0.1521    1% 

Sample 3  0.2969  0.2960  0.2969    0% 

Sample 4  0.5879  0.5861  0.5842    0% 

Sample 5  0.8790  0.8763  0.8713    ‐1% 

Sample 6  1.1700  1.1664  1.1620    0% 

Sample 7 High  1.4611  1.4565  1.4599    0% 
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Appendix 3: Instructions for Use (IFU) 
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AccuTnI
 A98143 FOR USE ON ACCESS 2 SYSTEMS WITH TEST NAME: TnIA2

Intended Use The Access AccuTnI+3 assay is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma 
using the Access 2 Immunoassay Systems to aid in the diagnosis of myocardial infarction.

Summary and 
Explanation

The troponins (I, C, and T) are members of a complex of proteins that modulate the 
calcium-mediated interaction between actin and myosin within muscle cells.1 The nomenclature 
of these distinct proteins of the troponin complex is derived from their respective function in 
muscle contraction. Troponin T anchors the troponin complex to tropomyosin of the thin 
filament, whereas troponin I inhibits actomyosin ATPase, and troponin C is a calcium-binding 
subunit. Three isotypes of troponin I (TnI) have been identified: one associated with fast-twitch 
skeletal muscle, one with slow-twitch skeletal muscle, and one with cardiac muscle. The slow 
and fast-twitch isoforms have a similar molecular weight of approximately 20,000 dalton (Da) 
each. The cardiac-specific TnI (cTnI) isoform has a molecular weight of approximately 24,000 Da 
and contains a post-translational tail of 31 amino acids on the N-terminus of the molecule.2,3 This 
sequence and the 42% and 45% dissimilarity with the sequences of the other two isoforms have 
made possible the generation of highly specific monoclonal antibodies without cross-reactivity 
with other non-cardiac TnI forms.4,5 As a result of its high tissue specificity cTnI is a 
cardio-specific, highly sensitive marker for myocardial damage. The Access AccuTnI+3 assay 
uses monoclonal antibodies specifically directed against human cardiac troponin I.

In myocardial infarction (MI), cTnI levels rise in the hours after the onset of cardiac symptoms, 
reaching a peak at 12–16 hours and can remain elevated for 4–9 days post MI.6,7 Numerous 
pathologies can potentially cause troponin elevations without overt ischemic heart disease.8,9 

These pathologies include, but are not limited to, congestive heart failure, acute and chronic 
trauma, electrical cardioversion, hypertension, hypotension, arrhythmias, pulmonary embolism, 
severe asthma, sepsis, critical illness, myocarditis, stroke, non-cardiac surgery, extreme exercise, 
drug toxicity (adriamycin, 5-fluorouracil, herceptin, snake venoms), end stage renal disease, and 
rhabdomyolysis with cardiac injury.9,10 Importantly, these other etiologies rarely demonstrate the 
classic rising and falling pattern experienced with a MI which highlights the importance of serial 
monitoring when the clinical scenario is confusing.8,11,12

Definition of Myocardial Infarction
In 2012, a Task Force of the Joint European Society of Cardiology (ESC), American College of 
Cardiology Foundation (ACCF), American Heart Association (AHA), and World Heart Federation 
(WHF) published an updated redefinition of MI in which biomarkers play a central role.12 
Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI diagnosis.

The 2012 Third Universal Definition of Myocardial Infarction document states that the 
following is one criterion for the diagnosis of MI:

• “Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin 
(cTn)] with at least one value above the 99th percentile of the upper reference limit (URL) 
and with at least one of the following:

– Symptoms of ischemia;
– New or presumed new ST-segment-T wave (ST-T) changes or new left bundle branch 

block (LBBB);
– Development of pathological Q waves in the ECG;
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– Imaging evidence of new loss of viable myocardium or new regional wall motion 
abnormality;

– Identification of an intracoronary thrombus by angiography or autopsy.”12

Additionally, the Third Universal Definition of Myocardial Infarction document recommends 
an optimal imprecision level (coefficient of variation, or CV) for troponin assays ≤ 10% at the 
99th percentile URL of a healthy population, and recognizes that assays with imprecision > 10% 
CV do not cause false positive results, but assays with CV > 20% should not be used.12

Because cTn may not appear in blood within the first hours after myocardial injury,13 cTn should 
be measured upon admission, and then serially at regular intervals to demonstrate a rise and/or 
fall in cTn values. When an increased cTn value is encountered in the absence of myocardial 
ischemia, a careful search for other possible etiologies of cardiac damage should be undertaken.14

Principles of 
the Procedure

The Access AccuTnI+3 assay is a two-site immunoenzymatic (“sandwich”) assay. Monoclonal 
anti-cTnI antibody conjugated to alkaline phosphatase is added to a reaction vessel along with 
a surfactant-containing buffer and sample. After a short incubation, paramagnetic particles 
coated with monoclonal anti-cTnI antibody are added. The human cTnI binds to the anti-cTnI 
antibody on the solid phase, while the anti-cTnI antibody - alkaline phosphatase conjugate 
reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction vessel, 
materials bound to the solid phase are held in a magnetic field while unbound materials are 
washed away. Then, the chemiluminescent substrate Lumi-Phos* 530 is added to the vessel and 
light generated by the reaction is measured with a luminometer. The light production is directly 
proportional to the concentration of cTnI in the sample. The amount of analyte in the sample is 
determined from a stored, multi-point calibration curve.

Product 
Information

Access AccuTnI+3 Reagent Pack (for use on Access 2 systems)
Cat. No. A98143: 100 determinations, 2 packs, 50 tests/pack
• Provided ready to use.
• Store upright and refrigerate at 2 to 10°C.
• Refrigerate at 2 to 10°C for a minimum of two hours before use on the instrument.
• Stable until the expiration date stated on the label when stored at 2 to 10°C.
• Stable at 2 to 10°C for 56 days after initial use.
• Signs of possible deterioration are a broken elastomeric layer on the pack or control values 

out of range.
• If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Warnings and 
Precautions 

• For in vitro diagnostic use.
• Patient samples and blood-derived products may be routinely processed with minimum risk 

using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 

R1a: Paramagnetic particles coated with mouse monoclonal anti-human 
cardiac troponin I (cTnI) suspended in TRIS buffered saline, with 
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide, 
and 0.1% ProClin** 300.

R1b: 0.1 N NaOH.

R1c: TRIS buffered saline, surfactant, < 0.1% sodium azide, and 
0.1% ProClin 300.

R1d: Mouse monoclonal anti-human cTnI alkaline phosphatase conjugate 
diluted in ACES buffered saline, with surfactant, BSA matrix, protein 
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.
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Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines.

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide build-up.15

• Xi. Irritant: 0.25% ProClin 300.

• The Material Safety Data Sheet (MSDS) is available upon request.

Specimen 
Collection and 

Preparation

1. Serum and lithium heparin plasma are preferred samples. Matched serum and lithium 
heparin plasma samples were tested using the Access AccuTnI+3 assay. Regression and 
correlation analysis are shown below:

Heparin plasma and serum samples should not be used interchangeably.16

2. The role of preanalytical factors in laboratory testing has been described in a variety of 
published literature.17,18,19 To minimize the effect of preanalytical factors, observe the 
following recommendations for handling, processing, and storing blood samples:
• Collect all blood samples observing routine precautions for venipuncture.17

• Allow serum samples to clot completely before centrifugation. Time to clot may be 
prolonged in serum samples due to the patient’s clinical condition or in patients receiving 
anticoagulant therapy.17

• Keep tubes stoppered at all times.17

• Store samples tightly stoppered at room temperature (15 to 30°C) for no longer than two hours.
• Samples should be centrifuged and refrigerated within two hours of blood draw.
• Serum or plasma should be physically separated from contact with cells as soon as 

possible with a maximum time limit of two hours from the time of collection.
• Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely 

elevated results.
• For plasma, avoid transferring material from the white blood cell/platelet layer located 

just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should 
be taken to avoid resuspending platelets.

• Turbid serum or plasma samples containing particulate matter should be transferred 
from the original tube and recentrifuged prior to assay. A specimen (original tube) that 
contains a separating device (gel barrier) is never to be recentrifuged.

• If the assay will not be completed within 24 hours, or for shipment of samples, freeze at 
-20°C or colder.17

• Follow blood collection tube manufacturer’s recommendations for centrifugation.
• Samples may be stored for six months at -20°C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and 
serum separation products. Variations in these products may exist between manufacturers 
and, at times, from lot-to-lot.

4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in 
a water bath.

Materials 
Provided

R1 Access AccuTnI+3 Reagent Packs 

R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves.

n Range of 
Observations (ng/mL) Intercept (95% CI) Slope (95% CI) Correlation 

Coefficient (r)
107 0.01–20 0.00 (0.00–0.00) 1.00 (0.98–1.00) 1.00
104 0.01–5 0.00 (0.00–0.00) 1.00 (1.00–1.00) 1.00
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Materials 
Required But 
Not Provided

1. Access AccuTnI+3 Calibrators (for use on Access 2 systems) 
Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (µg/L). 
Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.
3. Access Substrate 

Cat. No. 81906
4. Access 2 

Access Wash Buffer II, Cat. No. A16792

Procedural 
Comments

1. Refer to the appropriate system manuals and/or Help system for a specific description of 
installation, start-up, principles of operation, system performance characteristics, operating 
instructions, calibration procedures, operational limitations and precautions, hazards, 
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times 
before loading on the instrument. Do not invert open (punctured) packs.

3. Use fifty–five (55) µL of sample for each determination in addition to the sample container 
and system dead volumes. Refer to the appropriate system manuals and/or Help system for 
the minimum sample volume required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting 
units to the International System of Units (SI units) µg/L, or alternate units such as pg/mL or 
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert 
concentrations to the International System (µg/L), multiply ng/mL by multiplication factor 1. 
For manual conversion to pg/mL or ng/L, multiply ng/mL by a factor of 1000.

Procedure Refer to the appropriate system manuals and/or Help system for information on managing 
samples, configuring tests, requesting tests, and reviewing test results.

Calibration 
Details

Run the Access AccuTnI+3 Calibrator S0 and S1 in quadruplicate, and the Calibrator S2–S5 in 
duplicate.

An active calibration curve is required for all tests. For the Access AccuTnI+3 assay, calibration 
is required every 56 days. Refer to the appropriate system manuals and/or Help system for 
information on calibration theory, configuring calibrators, calibrator test request entry, and 
reviewing calibration data.

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for 
monitoring the system performance of immunochemical assays. Because samples can be 
processed at any time in a “random access” format rather than a “batch” format, quality control 
materials should be included in each 24-hour time period.20 Include commercially available 
quality control materials that cover at least two levels of analyte. More frequent use of controls 
or the use of additional controls is left to the discretion of the user based on good laboratory 
practices or laboratory accreditation requirements and applicable laws. Follow manufacturer’s 
instructions for reconstitution and storage. Each laboratory should establish mean values and 
acceptable ranges to assure proper performance. Quality control results that do not fall within 
acceptable ranges may indicate invalid test results. Examine all test results generated since 
obtaining the last acceptable quality control test point for this analyte. Refer to the appropriate 
system manuals and/or Help system for information about reviewing quality control results.

Results Patient test results are determined automatically by the system software. The amount of analyte 
in the sample is determined from the measured light production by means of the stored 
calibration data, and the application of mathematical adjustments. Patient test results can be 
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help 
system for complete instructions on reviewing sample results.
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Limitations of 
the Procedure

1. This product is for use on Access 2 systems only. It is not compatible with UniCel DxI systems.
2. For optimal performance, ambient laboratory temperature should be maintained between  

18°C and 28°C (64.4°F and 82.4°F) while conducting patient sample testing. This assay 
employs an algorithm to correct for laboratory temperature fluctuations. Up to 10% residual 
systematic bias may be observed when comparing patient results obtained at 18°C and 28°C 
(64.4°F and 82.4°F).

3. Samples can be accurately measured within the analytical range of the assay (approximately 
0.01–100 ng/mL [µg/L]).  Dependent upon the concentration of Troponin I in the sample (X), 
report results per the description in the table below, adapted from CLSI EP17-A2:35

4. For assays employing antibodies, the possibility exists for interference by heterophile 
antibodies in the patient sample. Patients who have been regularly exposed to animals or have 
received immunotherapy or diagnostic procedures utilizing immunoglobulins or 
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with 
immunoassays. Additionally, other heterophile antibodies such as human anti-goat antibodies 
may be present in patient samples.21,22 Such interfering antibodies may cause erroneous results. 
Carefully evaluate the results of patients suspected of having these antibodies.

5. Other potential interferences in the patient sample could be present and may cause 
erroneous results in immunoassays. Some examples that have been documented in literature 
include rheumatoid factor, endogenous alkaline phosphatase, fibrin, and proteins capable of 
binding to alkaline phosphatase.23,24 Fibrinolytic agents activate proteases that may 
influence protein measurements, including troponin.25 Carefully evaluate the results of 
patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this 
assay. Troponin I not from this source (e.g. recombinant antigens) may behave differently.

7. The role of preanalytical factors in laboratory testing has been described in a variety of 
published literature.17,18,19 Following blood collection tube manufacturers’ specimen 
collection and handling recommendations are essential to reduce preanalytical errors. 

8. The Access AccuTnI+3 assay is not intended to be used in isolation. Results should be 
interpreted in conjunction with other diagnostic tests and clinical information. When serial 
samples are obtained and troponin is considered in the clinical context of each patient, acute 
events such as MI may be distinguished from other conditions causing myocardial injury.12

9. The Access AccuTnI+3 assay does not demonstrate any “hook” effect up to 2500 ng/mL (µg/L).

Expected 
Values

Apparently Healthy Adults
Each laboratory should establish its own reference ranges to assure proper representation of 
specific populations and sample types, and to reflect current practice at their institutions.

Beckman Coulter conducted a multicenter prospective study to establish the 99th percentile 
upper reference limit (URL) in a population of apparently healthy adults with no known 
diseases of the cardiovascular system or other serious acute or chronic diseases or infections. 
Lithium heparin plasma samples were evaluated. Five hundred twenty-seven (527) subjects 
were enrolled at seven geographically diverse locations. Both male and female subjects were 
included with approximately half above the age of 40 years and the other half between 18 and 
40 years.

Subjects were excluded from the study if they met any of the following criteria:

• Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, 
coronary artery disease, history of MI, history of percutaneous transcoronary 

AccuTnI+3 Result (X) on Access 2 Report result (X) as:
X < 0.01 ng/mL (LoD) Troponin I not detected; result <0.01 ng/mL
0.01 ng/mL (LoD) ≤ X < 0.02 ng/mL (20% LoQ) X ng/mL, interpret result with caution due to higher 

assay imprecision
X ≥ 0.02 ng/mL (20% LoQ) X ng/mL
X > ~100 ng/mL (S5 calibrator value) > ~100 ng/mL
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angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral 
artery disease including cerebrovascular disease/stroke or deep vein thrombosis, 
hemostatic disorders, and/or congestive heart failure.

• Currently taking a medication for cardiovascular disease, including: ACE inhibitors, 
angiotensin II receptor blockers, beta-blockers, calcium channel blockers, diuretics, blood 
thinners, and/or platelet inhibitors.

• Diabetes.
• Chronic kidney disease.
• Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic 

obstructive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus, 
rheumatoid arthritis, and/or scleroderma.

• Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep 
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or 
urinary tract infection.

• Pregnancy.
Results from this study demonstrated the 99th percentile upper reference limit (URL) to be 
0.02 ng/mL (95% CI: 0.01 – 0.05).

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of 
1929 patients presenting to the Emergency Department with chest pain was conducted in order 
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical 
Performance Evaluation section for further information.

Clinical 
Performance 

Evaluation

Diagnosis of Myocardial Infarction
As described in the Summary and Explanation section of this document, the Universal Definition 
of Myocardial Infarction document has recommended the use of more sensitive cTn assays and 
lower cutoffs. To establish clinical performance of Access AccuTnI+3 to aid in the diagnosis of MI, 
a clinical study was conducted to evaluate sensitivity (% MI correctly identified) and specificity 
(% non-MI correctly identified) at cutoffs near and at the 99th percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED) 
patients presenting with chest pain or equivalent ischemic symptoms suggestive of Acute 
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care 
hospital-associated emergency departments participated, reflecting regional, urban, suburban, 
and rural patient populations.

Study endpoints (final diagnoses) were adjudicated by an independent panel of expert 
physicians using criteria consistent with the 2007 Universal Definition of Myocardial 
Infarction.11* Investigators and adjudicators were blinded to the Access AccuTnI+3 assay 
results. All results presented below were based on the adjudicated diagnoses. The MI incidence 
was 13% (253/1929).

To assess performance of the Access AccuTnI+3 assay, study samples were tested at four 
independent testing facilities on an Access 2 Immunoassay System. Testing was performed 
using lithium heparin plasma samples.
*The 2012 Third Universal Definition of Myocardial Infarction was published after completion of this prospective study.12

99th Percentile Upper Reference Limit of a Healthy Population

n Age Range (years) 99th Percentile
(95% CI)

527 18–94 0.02 ng/mL (0.01–0.05)
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Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial troponin 
measurements for patients presenting early after symptom onset (< 8 hours).26 However, 
patient estimates of symptom timing may not be totally reliable, prompting serial sampling 
recommendations after admission to the emergency department. Based on these guidelines and 
literature recommendations, study results are presented for the following time intervals:

• < 8 hours and ≥ 8 hours after symptom onset
• Baseline, ≥ 1 – 3 hours, ≥ 3 – 6 hours, and ≥ 6 – 9 hours after admission

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were 
generated for serial time intervals after symptom onset and admission. Study results showed 
the AccuTnI+3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94-0.97, 
p < 0.0001).

Diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non-MI correctly 
diagnosed) were also determined as shown in the tables below. Cutoffs of 0.02 ng/mL and 
0.03 ng/mL yielded 97% and 94% sensitivity respectively for cTnI measurements ≥ 8 hours after 
symptom onset. Specificity ranged from 82% to 87%.

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of MI as this cutoff yields 94% 
(91-98) sensitivity, and 87% (85-89) specificity.

In clinical practice, even higher specificity is attained from detection of a rise and/or fall in 
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction.11,12 
When serial samples are obtained and the marker is considered in the clinical context of each 
patient, acute events such as MI may be distinguished from other conditions causing 
myocardial injury. The AccuTnI+3 assay is not intended to be used in isolation; results should 
be interpreted in conjunction with other diagnostic tests and clinical information.
Positive Predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of MI diagnosis in patients with elevated cTnI) and 
Negative Predictive Values (NPV, probability of non-MI diagnosis in patients with non-elevated 

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset

TnI cutoff for 
Diagnosis of 

MI (≥) 
(ng/mL)

Hours After 
Symptom Onset

Sensitivity 
(MI patients correctly diagnosed)

Specificity
(Non-MI patients correctly diagnosed)

% 95% CI % 95% CI

0.02
< 8 hours 96 94– 99 83 81 – 86
≥ 8 hours 97 94 – 100 82 79 – 84

0.03
< 8 hours 92 87 – 96 89 87 – 91
≥ 8 hours 94 91 – 98 87 85 – 89

Diagnostic Sensitivity and Specificity for Serial Time Intervals 
After Admission to the Emergency Department

TnI cutoff for 
Diagnosis of 

MI (≥) 
(ng/mL)

Hours After 
Admission 

to ED

Sensitivity 
(MI patients correctly diagnosed)

Specificity
(Non-MI patients correctly diagnosed)

% 95% CI % 95% CI

0.02

Baseline 92 88 – 95 84 83 –86
≥ 1 to 3 98 94 – 100 86 83 – 88
≥ 3 to 6 98 95 – 100 81 78 – 83
≥ 6 to 9 93 81 – 99 76 71 – 82

0.03

Baseline 87 83 – 91 89 88 – 91
≥ 1 to 3 96 91 – 99 89 87 – 91
≥ 3 to 6 95 90 – 99 87 84 – 89
≥ 6 to 9 91 78 – 97 87 82 – 91
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cTnI) were calculated for the multicenter prospective study, per CLSI Guideline I/LA21-A2.28 
Predictive value analysis, unlike ROC analysis, is directly proportional to the prevalence of disease 
in the intended use population. The overall MI prevalence of 13% in this study is consistent with 
literature and public health findings, and indicates that the study population is representative of the 
intended use population. Non-representative study populations with high MI prevalence (35-50%) 
may overestimate apparent diagnostic accuracy, particularly PPVs (up to 80-90%).29 Since 
predictive value analysis is prevalence dependent, results will vary by region and facility. Each 
facility should evaluate prevalence at their institution and adjust PPV and NPV accordingly.

Study results are shown in the following tables. NPVs indicate nearly all patients with cTnI values 
< 0.03 ng/mL were diagnosed with conditions other than myocardial infarction (non-MI). PPVs 
indicate that approximately 51-58% of patients with cTnI values ≥ 0.03 ng/mL were diagnosed with 
MI.

Note: Since predictive value analysis is prevalence-dependent, results will vary by region and facility. Each facility should determine 
prevalence at their institution and adjust PPV and NPV accordingly.

These results are representative of the use of low troponin cutoffs, emphasizing the importance 
of serial samples when low cutoffs are used. However, even a single elevated troponin value 
increased the probability of MI from 13% to 51-58%, providing important information to the 
clinician.
Non-MI patients with elevated cTnI values (Myocardial Injury)
Of the 1676 non-MI patients in the Beckman Coulter prospective multicenter pivotal trial, 217 
(13%) had at least one cTnI value ≥ 0.03 ng/mL on one or more of the serial draws. Of these 217 
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrial 
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachycardia; 
or non-cardiac conditions such as renal failure or pulmonary embolism that may result in 
myocardial damage. Results are consistent with literature findings that cTnI may be elevated in 
non-MI patients with coronary and/or non-coronary disease with myocardial injury.30,31 
Elevated cTnI values in a non-MI patient should not be disregarded. Troponin is specific for 

PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTnI 
cutoff 

(ng/mL)

Hours After 
Symptom Onset

Positive Predictive Value (Patients 
above cutoff diagnosed as MI)

Negative Predictive Value (Patients 
below cutoff diagnosed as Non-MI)

% 95% CI % 95% CI

0.02
< 8 hours 49 43 – 54 99 99 – 100
≥ 8 hours 43 38 – 48 100 99 – 100

0.03
< 8 hours 58 52 – 64 98 98 – 99
≥ 8 hours 51 45 – 56 99 99 – 100

PPV and NPV for Serial Time Intervals
After Admission to the Emergency Department

AccuTnI 
cutoff 

(ng/mL)

Hours After 
Admission 

to ED

Positive Predictive Value (Patients 
above cutoff diagnosed as MI)

Negative Predictive Value (Patients 
below cutoff diagnosed as Non-MI)

% 95% CI % 95% CI

0.02

Baseline 47 43 – 51 99 98 – 99
≥ 1 to 3 45 39 – 51 100 100 – 100
≥ 3 to 6 46 41 – 52 100 99 – 100
≥ 6 to 9 41 31 – 51 98 97 – 100

0.03

Baseline 55 50 – 60 98 97 – 99
≥ 1 to 3 53 46 – 59 100 99 – 100
≥ 3 to 6 54 49 – 60 99 98 – 100
≥ 6 to 9 55 43 – 67 98 96 – 100
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myocardial injury; serial samples and clinical context allow identification of patients with acute 
and chronic conditions causing myocardial injury.

Specific 
Performance 

Characteristics

Linearity
The Access AccuTnI+3 assay demonstrates clinically acceptable linearity throughout the 
analytical measuring range. Twelve studies, based on CLSI EP6-A,32 were performed to 
determine linearity of the Access AccuTnI+3 assay. For each study, one high sample at or above 
the highest calibrator level and one low sample approximately at the limit of detection were 
mixed to make seven evenly distributed sample concentrations. Four replicates of the seven 
mixed samples, eight replicates of the low sample and eight replicates of the high sample were 
run on the Access 2 system. The Access AccuTnI+3 assay demonstrates linearity with a 
maximum deviation between a linear and non-linear fit of < 16% for samples > 0.075 ng/mL 
(µg/L), and < 0.012 ng/mL (µg/L) for samples ≤ 0.075 ng/mL (µg/L).
Imprecision
This assay exhibits total imprecision of ≤ 8% at concentrations > 0.075 ng/mL (µg/L), and total 
Standard Deviation (SD) ≤ 0.006 ng/mL (µg/L) at concentrations ≤ 0.075 ng/mL (µg/L). One 
study, based on CLSI EP5-A233 guidelines, provided the following data. This study used one 
low spiked patient pool, three commercial controls and one high patient pool. These samples 
were tested in duplicate in two runs per shift, two shifts per day, over a minimum of 10 days, 
generating at least 20 independent assays.

A separate study was performed to assess overall imprecision by incorporating additional 
variables than the study above. This overall imprecision study included multiple instruments, 
calibrations, reagent lots, and fluctuations in laboratory temperature. Three patient pools were 
analyzed throughout this study.

Analytical Specificity/Interferences
The following potential interfering substances were added to lithium heparin plasma pools at 
three concentrations of cTnI (0.01 ng/mL, approximately 0.05 ng/mL, and approximately 
0.50 ng/mL). Additionally, each substance was tested at two concentrations. This study was run 
on five Access 2 systems and values were calculated as described in CLSI EP7-A2.34 At the 
highest concentrations listed below, no interference was observed.

Sample Mean
(ng/mL)

Within Run 
(%CV)

Between Run 
(%CV)

Total Imprecision 
(%CV)

Low Spiked Patient Pool 0.07 5 5 7
Commercial Control 1 0.91 2 5 5
Commercial Control 2 1.96 2 5 5
Commercial Control 3 13.97 2 5 5

High Patient Pool 56.36 5 4 6

Sample Mean 
(ng/mL)

Overall Imprecision 
(SD, ng/mL)

Overall Imprecision 
(%CV)

Patient pool 1 0.04 0.003 8%
Patient pool 2 0.43 0.022 5%
Patient pool 3 1.01 0.043 4%

Substance
Highest 

Concentration 
Added

Substance
Highest 

Concentration 
Added

Acetaminophen 20 mg/dL Furosemide 40 mg/dL

Acetylsalicylic Acid 65 mg/dL Hemoglobin 5 mg/mL

Allopurinol 40 mg/dL Human Serum Albumin 6000 mg/dL
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To evaluate potential cross-reactivity of the assay with other myofibrillar proteins, the 
substances shown in the following table were added to two levels of cTnI human lithium 
heparin plasma samples and run on an Access 2 Immunoassay System.  
Values for cross-reactivity were calculated as described in CLSI EP7-A2.30 No significant 
cross-reactivity was observed (<1%).

Limit of Blank
The Access AccuTnI+3 assay has a Limit of Blank (LoB) of < 0.01 ng/mL (µg/L). One study 
determined the LoB for Access AccuTnI+3 to be 0.003 ng/mL (µg/L). LoB was tested using a 
protocol based on CLSI EP17-A2.35 
Limit of Detection
The Access AccuTnI+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (µg/L). One study 
determined the LoD for Access AccuTnI+3 to be 0.008 ng/mL (µg/L). LoD was tested using a 
protocol based on CLSI EP17-A2.35 

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mg/dL Low MW Heparin 71 µg/mL

Ascorbic Acid 6 mg/dL Methyldopa 2.5 mg/dL

Atenolol 1 mg/dL Nifedipine 6 µg/dL

Bilirubin (conjugated) 40 mg/dL Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugated) 40 mg/dL Nystatin 2.15 mg/dL

Biotin 290 ng/mL Oxytetracycline 24 mg/dL

Caffeine 10 mg/dL Phenytoin 10 mg/dL

Captopril 5 mg/dL Propranolol 500 µg/mL

Cinnarizine 40 mg/dL Quinidine 2 mg/dL

Cocaine 2 mg/dL Simvastatin 200 µg/mL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Digoxin 200 ng/mL Triglycerides 3000 mg/dL

Dopamine 48.75 mg/dL Trimethoprim 7.5 mg/dL

Erythromycin 20 mg/dL Verapamil 16 mg/dL

Fibrinogen 1000 mg/dL Warfarin 30 µg/mL

Substance
Highest 

Concentration 
Added

Substance
Highest 

Concentration 
Added

Substance Concentration
Added (ng/mL)

Actin 1000

Cardiac troponin C 1000

Recombiant human CK-MB 1000

Myoglobin 1000

Myosin 1000

Recombinant human cTnT 250

Skeletal troponin I 1000

Tropomyosin 1000
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Limit of Quantitation
The Access AccuTnI+3 Limit of Quantitation (LoQ) is 0.03 ng/mL (µg/L) at 10%CV and 
0.02 ng/mL (µg/L) at 20%CV.  LoQ for Access AccuTnI+3 was determined using a protocol 
based on CLSI EP17-A2.35 Multiple studies were completed, and a minimum of 60 replicates of 
several low concentration troponin I samples were measured in each study. The expected 
imprecision in the clinically relevant concentration range was estimated by combining data 
from multiple studies to create a best fit regression describing the relationship of %CV and 
troponin I concentration as shown in the table below.
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 CALIBRATORS
 A98144 FOR USE ON ACCESS 2 SYSTEMS WITH TEST NAME: TnIA2

Intended Use The Access AccuTnI+3 Calibrators are intended to calibrate the Access AccuTnI+3 assay for the 
quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and 
Explanation

Quantitative assay calibration is the process by which samples with known analyte 
concentrations (i.e., assay calibrators) are tested like patient samples to measure the response. 
The mathematical relationship between the measured responses and the known analyte 
concentrations establishes the calibration curve. This mathematical relationship, or calibration 
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific 
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnI+3 Calibrators is traceable to the manufacturer’s 
working calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples from this lot of calibrator 
and are specific to the assay methodologies of the Access reagents. Values assigned by other 
methodologies may be different. Such differences, if present, may be caused by inter-method 
bias.

Product 
Information

Access AccuTnI+3 Calibrators (for use on Access 2 systems)
Cat. No. A98144: S0–S1, 1.5 mL/vial; S2–S5, 1 mL/vial
• Provided ready to use.
• Freeze upon receipt at -20°C or colder.
• Mix contents thoroughly by gently inverting before use. Avoid bubble formation.
• Stable until the expiration date stated on the label when stored at -20°C or colder.
• After removing from -20°C storage, the thawed vials are stable at 2 to 10°C for 60 days. Label 

the vials with the date of thaw or the date of expiration.
• Return calibrators to 2 to 10°C after each use. Do not refreeze opened vials.
• Signs of possible deterioration are control values out of range.
• Refer to calibration card for exact concentrations.

S0: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1% 
sodium azide, and 0.1% ProClin** 300.

S1, S2, S3, 
S4, S5:

Recombinant troponin complex at cTnI levels of approximately 0.3, 1.2, 
5.0, 25 and 100 ng/mL (µg/L) in buffered BSA matrix with surfactant, 
< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 
Card:

1
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Warnings and 
Precautions

• For in vitro diagnostic use.
• Patient samples and blood-derived products may be routinely processed with minimum risk 

using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines.

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide 
build-up.15

• Xi. Irritant: 0.1% ProClin 300.

• The Material Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration 
theory, configuring calibrators, calibrator test request entry, and reviewing calibration data.

Calibration 
Details

Run the Access AccuTnI+3 Calibrator S0 and S1 in quadruplicate, and the Calibrator S2–S5 in 
duplicate.

The Access AccuTnI+3 Calibrators are provided at six levels – zero and approximately 0.3, 1.2, 
5.0, 25, and 100 ng/mL (µg/L). Assay calibration data are valid up to 56 days. 

Limitations of 
the Procedure

If there is evidence of microbial contamination or excessive turbidity in a reagent, discard the 
vial. 

R 43: May cause sensitization by skin contact.
S 28-37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves.
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Figure A6- 2: Access 2 Calibrator Open-vial Bivariate Fit of Percent from Baseline, by Day, Sample 
Name = BRLT2 

 

 
Linear Fit: Percent from Baseline = 100.3772 + 0.0981402*Day 
 
Summary of Fit 
  
RSquare 0.292935
RSquare Adj 0.270126
Root Mean Square Error 3.398168
Mean of Response 103.3749
Observations (or Sum Wgts) 33
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  100.3772 <.0001* 98.287696 102.46671
Day  0.0981402 0.0011* 0.0422884 0.1539919
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Figure A6- 3: Access 2 Calibrator Open-vial Bivariate Fit of Percent from Baseline, by Day, Sample 
Name = BRLT3 
 

 

 
Linear Fit: Percent from Baseline = 100.24066 + 0.0309523*Day 
 
Summary of Fit 
  
RSquare 0.065643
RSquare Adj 0.035502
Root Mean Square Error 2.602621
Mean of Response 101.1861
Observations (or Sum Wgts) 33
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  100.24066 <.0001* 98.64033 101.841
Day  0.0309523 0.1501 -0.011824 0.0737286
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Figure A6-4: Access 2 Calibrator Open-vial Bivariate Fit of Percent from Baseline, by Day, Sample 
Name = MORE 3 
 

 
 

 
Linear Fit: Percent from Baseline = 101.99604 + 0.0554574*Day 
 
Summary of Fit 
  
RSquare 0.104005
RSquare Adj 0.075102
Root Mean Square Error 3.627771
Mean of Response 103.69
Observations (or Sum Wgts) 33
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  101.99604 <.0001* 99.765353 104.22673
Day  0.0554574 0.0672 -0.004168 0.1150829
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Figure A6-5: Access 2 Stored Calibration Curve Bivariate Fit of Difference from Baseline, ng/mL, 
by Day, Sample Name = TnI QCPT1 
 

 

 
 
Linear Fit: Difference from Baseline, ng/mL = 0.0001287 + 0.0000142*Day 
 
Summary of Fit 
  
RSquare 0.009993
RSquare Adj -0.00501
Root Mean Square Error 0.003069
Mean of Response 0.000451
Observations (or Sum Wgts) 68
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  0.0001287 0.8133 -0.000955 0.0012126
Day  0.0000142 0.4173 -2.053e-5 4.8929e-5
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Figure A6- 6: Access 2 Stored Calibration Curve Bivariate Fit of Percent from Baseline, by Day, 
Sample Name = Cardiac MORE 2 
 

 

 
Linear Fit: Percent from Baseline = 98.64526 - 0.1247772*Day 
 
Summary of Fit 
  
RSquare 0.337035
RSquare Adj 0.326835
Root Mean Square Error 3.79692
Mean of Response 95.76794
Observations (or Sum Wgts) 67
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  98.64526 <.0001* 97.282347 100.00817
Day  -0.124777 <.0001* -0.168128 -0.081427
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Figure A6- 7: Access 2 Stored Calibration Curve Bivariate Fit of Percent from Baseline, by Day, 
Sample Name = Cardiac MORE 3 
 

 

 
Linear Fit” Percent from Baseline = 99.481836 - 0.0876444*Day 
 
Summary of Fit 
  
RSquare 0.353901
RSquare Adj 0.343961
Root Mean Square Error 2.569339
Mean of Response 97.46078
Observations (or Sum Wgts) 67
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  99.481836 <.0001* 98.559566 100.40411
Day  -0.087644 <.0001* -0.116979 -0.05831
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Figure A6-8: Access 2 Stored Calibration Curve Bivariate Fit of Percent from Baseline by Day, 
Sample Name=TnI QCPT2B 
 

 
 

 
Linear Fit: Percent from Baseline = 99.287315 - 0.0531017*Day 
 
Summary of Fit 
  
RSquare 0.029255
RSquare Adj 0.014547
Root Mean Square Error 6.642323
Mean of Response 98.08081
Observations (or Sum Wgts) 68
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  99.287315 <.0001* 96.941314 101.63332
Day  -0.053102 0.1631 -0.128276 0.022073

Appendix 6 Additional Stability Figures and Tables Page A6 - 8

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
 
 
 
 
Figure A6-9: Access 2 Open Reagent Pack Bivariate Fit of Difference from Baseline, ng/mL by Day, 
Sample Name=TnI QCPT1 
 

 

 
Linear Fit: Difference from Baseline, ng/mL = -0.001328 + 0.000062*Day 
 
Summary of Fit 
  
RSquare 0.133632
RSquare Adj 0.119429
Root Mean Square Error 0.003613
Mean of Response 0.000112
Observations (or Sum Wgts) 63
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  -0.001328 0.0466* -0.002636 -2.058e-5
Day  0.000062 0.0032* 2.158e-5 0.0001024
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Figure A6-10: Access 2 Open Reagent Pack Bivariate Fit of Percent from Baseline by Day, Sample 
Name= MORE 2 
 

 

 
Linear Fit: Percent from Baseline = 98.223772 - 0.0558867*Day 
 
Summary of Fit 
  
RSquare 0.076937
RSquare Adj 0.061553
Root Mean Square Error 4.428849
Mean of Response 96.90412
Observations (or Sum Wgts) 62
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  98.223772 <.0001* 96.593081 99.854462
Day  -0.055887 0.0291* -0.105876 -0.005898
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Figure A6-11: Access 2 Open Reagent Pack Bivariate Fit of Percent from Baseline by Day, Sample 
Name= MORE 3 
 

 

 
Linear Fit: Percent from Baseline = 98.737942 - 0.0641329*Day 
 
Summary of Fit 
  
RSquare 0.231676
RSquare Adj 0.21887
Root Mean Square Error 2.672076
Mean of Response 97.22358
Observations (or Sum Wgts) 62
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  98.737942 <.0001* 97.754091 99.721793
Day  -0.064133 <.0001* -0.094293 -0.033973
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Figure A6-12: Access 2 Open Reagent Pack Bivariate Fit of Percent from Baseline by Day, Sample 
Name = TnI QCPT2B 
 

 

 
Linear Fit: Percent from Baseline = 98.420776 + 0.0308885*Day 
 
Summary of Fit 
  
RSquare 0.016446
RSquare Adj 0.000322
Root Mean Square Error 5.467322
Mean of Response 99.13857
Observations (or Sum Wgts) 63
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  98.420776 <.0001* 96.441651 100.3999
Day  0.0308885 0.3165 -0.030269 0.0920461
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Figure A6-13: Access 2 Reagent Pack Real Time Bivariate Fit of Difference from Baseline, ng/mL 
by Day, Sample = MORE1, Pack lot/cal lot = 116676 
 

 

 
Linear Fit: Difference from Baseline, ng/mL = 0.0014667 + 1.2044e-5*Day 
 
Summary of Fit 
  
RSquare 0.04616
RSquare Adj 0.039715
Root Mean Square Error 0.006879
Mean of Response 0.002611
Observations (or Sum Wgts) 150
 
Parameter Estimates 
Term   Estimate Std Error Lower 95% Upper 95% 
Intercept  0.0014667 0.000706 7.1635e-5 0.0028618 
Day  1.2044e-5 4.5e-6 3.1508e-6 2.0937e-5 
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Figure A6-14: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = MORE2, Pack lot/cal lot = 116676 
 

 

 
 
Linear Fit: Percent from Baseline, ng/mL = 100.945 - 0.0355395*Day 
 
Summary of Fit 
  
RSquare 0.505252
RSquare Adj 0.501909
Root Mean Square Error 4.418905
Mean of Response 97.56756
Observations (or Sum Wgts) 150
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  100.945 <.0001* 100.04886 101.84115
Day  -0.03554 <.0001* -0.041252 -0.029827
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Figure A6-15: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = MORE3, Pack lot/cal lot = 116676 
 

 

 
Linear Fit: Percent from Baseline, ng/mL = 100.62579 - 0.0317989*Day 
 
Summary of Fit 
  
RSquare 0.557322
RSquare Adj 0.55433
Root Mean Square Error 3.560963
Mean of Response 97.60383
Observations (or Sum Wgts) 150
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  100.62579 <.0001* 99.903629 101.34794
Day  -0.031799 <.0001* -0.036402 -0.027195
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Figure A6-15: Access 2 Reagent Pack Real Time Bivariate Fit of Difference from Baseline, ng/mL 
by Day, Sample = BRLT1, Pack lot/cal lot = 116676 
 

 

 
Linear Fit: Difference from Baseline, ng/mL = 0.0008663 + 6.5066e-7*Day 
 
Summary of Fit 
  
RSquare 0.000627
RSquare Adj -0.00613
Root Mean Square Error 0.003265
Mean of Response 0.000928
Observations (or Sum Wgts) 150
 
Parameter Estimates 
Term   Estimate Std Error Lower 95% Upper 95% 
Intercept  0.0008663 0.000335 0.0002042 0.0015283 
Day  6.5066e-7 2.136e-6 -3.57e-6 4.871e-6 
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Figure A6-16: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = BRLT2, Pack lot/cal lot = 116676 
 

 

 
Linear Fit: Percent from Baseline, ng/mL = 99.700552 - 0.0336738*Day 
 
Summary of Fit 
  
RSquare 0.502412
RSquare Adj 0.49905
Root Mean Square Error 4.210769
Mean of Response 96.50042
Observations (or Sum Wgts) 150
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  99.700552 <.0001* 98.846615 100.55449
Day  -0.033674 <.0001* -0.039117 -0.02823
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Figure A6-17: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = BRLT3, Pack lot/cal lot = 116676 
 

 

 
Linear Fit: Percent from Baseline, ng/mL = 99.952962 - 0.0412254*Day 
 
Summary of Fit 
  
RSquare 0.630992
RSquare Adj 0.628498
Root Mean Square Error 3.961283
Mean of Response 96.03517
Observations (or Sum Wgts) 150
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  99.952962 <.0001* 99.14962 100.7563
Day  -0.041225 <.0001* -0.046346 -0.036104
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Figure A6-18: Access 2 Reagent Pack Real Time Bivariate Fit of Difference from Baseline, ng/mL 
by Day, Sample = MORE1, Pack lot/cal lot = 116677 
 

 

 
Linear Fit: Difference from Baseline, ng/mL = 0.0030509 + 6.3144e-7*Day 
 
Summary of Fit 
  
RSquare 0.00016
RSquare Adj -0.01004
Root Mean Square Error 0.006638
Mean of Response 0.003125
Observations (or Sum Wgts) 100
 
Parameter Estimates 
Term   Estimate Std Error Lower 95% Upper 95% 
Intercept  0.0030509 0.000891 0.0012827 0.004819 
Day  6.3144e-7 5.035e-6 -9.36e-6 1.0623e-5 
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Figure A6-19: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = MORE2, Pack lot/cal lot = 116677 
 

 

 
Linear Fit: Percent from Baseline, ng/mL = 103.2191 - 0.0359976*Day 
 
Summary of Fit 
  
RSquare 0.339253
RSquare Adj 0.33251
Root Mean Square Error 6.690449
Mean of Response 98.96959
Observations (or Sum Wgts) 100
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  103.2191 <.0001* 101.43693 105.00128
Day  -0.035998 <.0001* -0.046068 -0.025927
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Figure A6-20: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = MORE3, Pack lot/cal lot = 116677 

 

 
Linear Fit: Percent from Baseline, ng/mL = 101.74471 - 0.0251219*Day 
 
Summary of Fit 
  
RSquare 0.264743
RSquare Adj 0.25724
Root Mean Square Error 5.575524
Mean of Response 98.77908
Observations (or Sum Wgts) 100
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  101.74471 <.0001* 100.25953 103.2299
Day  -0.025122 <.0001* -0.033514 -0.016729
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Figure A6-21: Access 2 Reagent Pack Real Time Bivariate Fit of Difference from Baseline, ng/mL 
by Day, Sample = BRLT1, Pack lot/cal lot = 116677 

 

 
Linear Fit: Difference from Baseline, ng/mL = 0.0022743 + 5.5449e-6*Day 
 
Summary of Fit 
  
RSquare 0.027858
RSquare Adj 0.017835
Root Mean Square Error 0.004309
Mean of Response 0.002915
Observations (or Sum Wgts) 99
 
Parameter Estimates 
Term   Estimate Std Error Lower 95% Upper 95% 
Intercept  0.0022743 0.000579 0.001125 0.0034237 
Day  5.5449e-6 3.326e-6 -1.056e-6 1.2146e-5 
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Figure A6- 22: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = BRLT2, Pack lot/cal lot = 116677 

 

 
Linear Fit: Percent from Baseline, ng/mL = 101.62389 - 0.0242001*Day 
 
Summary of Fit 
  
RSquare 0.202651
RSquare Adj 0.194515
Root Mean Square Error 6.392822
Mean of Response 98.76707
Observations (or Sum Wgts) 100
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  101.62389 <.0001* 99.921002 103.32679
Day  -0.0242 <.0001* -0.033823 -0.014577
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Figure A6-23: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = BRLT3, Pack lot/cal lot = 116677 
 

 

 
Linear Fit: Percent from Baseline, ng/mL = 101.28338 - 0.0327695*Day 
 
Summary of Fit 
  
RSquare 0.258771
RSquare Adj 0.251207
Root Mean Square Error 7.386086
Mean of Response 97.41494
Observations (or Sum Wgts) 100
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  101.28338 <.0001* 99.315905 103.25085
Day  -0.032769 <.0001* -0.043887 -0.021652
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Figure A6-24: Access 2 Reagent Pack Real Time Bivariate Fit of Difference from Baseline, ng/mL 
by Day, Sample = MORE1, Pack lot/cal lot = 116678 
 

 

 
Linear Fit: Difference from Baseline, ng/mL = 0.0016697 + 5.1924e-7*Day 
 
Summary of Fit 
  
RSquare 0.000189
RSquare Adj -0.00706
Root Mean Square Error 0.005153
Mean of Response 0.001754
Observations (or Sum Wgts) 140
 
Parameter Estimates 
Term   Estimate Std Error Lower 95% Upper 95% 
Intercept  0.0016697 0.000678 0.0003294 0.00301 
Day  5.1924e-7 3.214e-6 -5.835e-6 6.8735e-6 
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Figure A6-25: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = MORE2, Pack lot/cal lot = 116678 
 

 

 
Linear Fit: Percent from Baseline, ng/mL = 100.73334 - 0.0381641*Day 
 
Summary of Fit 
  
RSquare 0.659065
RSquare Adj 0.656595
Root Mean Square Error 3.746589
Mean of Response 94.56438
Observations (or Sum Wgts) 140
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  100.73334 <.0001* 99.758785 101.70789
Day  -0.038164 <.0001* -0.042784 -0.033544
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Figure A6-26: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = MORE3, Pack lot/cal lot = 116678 
 

 

 
 
Linear Fit: Percent from Baseline, ng/mL = 99.865061 - 0.0376659*Day 
 
Summary of Fit 
  
RSquare 0.721698
RSquare Adj 0.719681
Root Mean Square Error 3.192554
Mean of Response 93.77663
Observations (or Sum Wgts) 140
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  99.865061 <.0001* 99.034625 100.6955
Day  -0.037666 <.0001* -0.041603 -0.033729
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Figure A6-27: Access 2 Reagent Pack Real Time Bivariate Fit of Difference from Baseline, ng/mL 
by Day, Sample = BRLT1, Pack lot/cal lot = 116678 
 

 

 
Linear Fit” Difference from Baseline, ng/mL = 0.0012302 - 3.4051e-6*Day 
 
Summary of Fit 
  
RSquare 0.021814
RSquare Adj 0.014726
Root Mean Square Error 0.003112
Mean of Response 0.00068
Observations (or Sum Wgts) 140
 
Parameter Estimates 
Term   Estimate Std Error Lower 95% Upper 95% 
Intercept  0.0012302 0.000409 0.0004206 0.0020397 
Day  -3.405e-6 1.941e-6 -7.243e-6 4.3293e-7 
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Figure A6-28: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = BRLT2, Pack lot/cal lot = 116678 

 

 
Linear Fit: Percent from Baseline, ng/mL = 99.80085 - 0.037675*Day 
 
Summary of Fit 
  
RSquare 0.586365
RSquare Adj 0.583346
Root Mean Square Error 4.305182
Mean of Response 93.76146
Observations (or Sum Wgts) 139
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  99.80085 <.0001* 98.680237 100.92146
Day  -0.037675 <.0001* -0.043021 -0.032329
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Figure A6-29: Access 2 Reagent Pack Real Time Bivariate Fit of Percent from Baseline, ng/mL by 
Day, Sample = BRLT3, Pack lot/cal lot = 116678 
 

 

 
Linear Fit: Percent from Baseline, ng/mL = 99.118837 - 0.0430363*Day 
 
Summary of Fit 
  
RSquare 0.666417
RSquare Adj 0.664
Root Mean Square Error 4.155978
Mean of Response 92.16232
Observations (or Sum Wgts) 140
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  99.118837 <.0001* 98.037798 100.19988
Day  -0.043036 <.0001* -0.048161 -0.037911
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Figure A6-30: Access 2 Calibrator Real Time Bivariate Fit of Difference from Baseline, ng/mL by 
Day, Sample = MORE1, Pack lot/cal lot = 117302  
 

 

 
Linear Fit: Difference from Baseline, ng/mL = 0.0060533 - 6.4134e-6*Day 
 
Summary of Fit 
  
RSquare 0.012155
RSquare Adj -0.00051
Root Mean Square Error 0.007911
Mean of Response 0.00491
Observations (or Sum Wgts) 80
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  0.0060533 <.0001* 0.0031382 0.0089683
Day  -6.413e-6 0.3303 -1.945e-5 6.6196e-6
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Figure A6-31: Access 2 Calibrator Real Time Bivariate Fit of Percent from Baseline by Day, 
Sample = MORE2, Pack lot/cal lot = 117302 
 

 

 
Linear Fit: Percent from Baseline = 107.39883 - 0.0053945*Day 
 
Summary of Fit 
  
RSquare 0.003366
RSquare Adj -0.00941
Root Mean Square Error 12.70134
Mean of Response 106.4373
Observations (or Sum Wgts) 80
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  107.39883 <.0001* 102.71864 112.07902
Day  -0.005394 0.6092 -0.026319 0.0155303
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Figure A6-32: Access 2 Calibrator Real Time Bivariate Fit of Percent from Baseline by Day, 
Sample = MORE3, Pack lot/cal lot = 117302 
 

 

 
Linear Fit: Percent from Baseline = 104.16643 + 0.0092029*Day 
 
Summary of Fit 
  
RSquare 0.067403
RSquare Adj 0.055447
Root Mean Square Error 4.68393
Mean of Response 105.8068
Observations (or Sum Wgts) 80
 
Parameter Estimates 
Term   Estimate Prob>|t| Lower 95% Upper 95%
Intercept  104.16643 <.0001* 102.4405 105.89236
Day  0.0092029 0.0200* 0.0014864 0.0169194
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(1)(b) FDA: Please reanalyze all of the studies presented in page 3 table 1-1 of your response excluding samples with 
troponin values below your LoQ (see item 2 below) and provide an updated table 1-1 for FDA review.  FDA 
notes that based on the current analysis, the pre-verification concordance studies seem to show a positive bias 
in the slope between the temperature extremes (i.e., 18 to 26°C and 22 to 26°C).  Meanwhile, the repeated 
concordance study seems to show a negative bias in the slope between the temperature extremes.  If following 
the requested reanalysis you observe the same trend, please explain this trend and explain why you believe it 
will not impact the safe use of your device on patients. 

 

BEC Response to Question 1(b). 

The original “Table 1-1” referred to in question 1(b) is provided in Table 1-1 below: 

Table 1-1: Passing-Bablok Analysis of Singlicate Results at Incremental Temperatures 

Study 
Low 

Temp 
High 
Temp N Slope 

Slope 95% 
CI Intercept 

Intercept 
95% CI R2 

Pre-verification Concordance Study 

18 C 26 C 98 1.07 (1.04, 1.10) 0.00 (0.00, 0.00) 0.98 

18 C 22 C 100 1.01 (1.00, 1.03) 0.00 (0.00, 0.00) 0.99 

22 C 26 C 98 1.06 (1.05, 1.08) 0.00 (0.00, 0.00) 0.99 

20 C 28 C 100 1.00 (0.96, 1.03) 0.00 (0.00, 0.00) 0.98 

20 C 24 C 100 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99 

24 C 28 C 100 1.01 (0.99, 1.04) 0.00 (0.00, 0.00) 0.99 

Thermal Sensitivity – Impact on Low Dose 
Concordance/Agreement: Repeat Study 

18 C 26 C 109 0.95 (0.93, 0.98) 0.00 (0.00, 0.00) 0.97 

18 C 22 C 108 0.99 (0.97, 1.00) 0.00 (0.00, 0.00) 0.98 

22 C 26 C 108 0.97 (0.95, 0.99) 0.00 (0.00, 0.00) 0.99 

20 C 28 C 110 0.98 (0.95, 1.00) 0.00 (0.00, 0.00) 0.99 

20 C 24 C 110 1.00 (0.98, 1.02) 0.00 (0.00, 0.00) 0.99 

24 C 28 C 110 0.97 (0.95, 1.00) 0.00 (0.00, 0.00) 0.99 

Additional Concordance Studies - Overall 18 C 28 C 433 0.96 (0.95, 0.97) 0.00 (0.00, 0.00) 0.99 

Thermal Sensitivity – Impact on Cross-
Temperature Method Comparison  

Low Dose 

18 C 28 C 48 1.02 (0.98, 1.06) 0.00 (0.00, 0.00) 0.99 

18 C 23 C 48 0.98 (0.94, 1.01) 0.00 (0.00, 0.00) 0.99 

23 C 28 C 48 1.04 (1.02, 1.07) 0.00 (0.00, 0.00) 0.99 

Thermal Sensitivity – Impact on Cross-
Temperature Method Comparison  

Full Range 

18 C 28 C 108 0.98 (0.98, 0.99) 0.00 (0.00, 0.00) 1.00 

18 C 23 C 108 1.01 (1.00, 1.03) 0.00 (0.00, 0.00) 1.00 

23 C 28 C 108 0.97 (0.95, 0.98) 0.00 (0.00, 0.01) 0.99 

 

All studies presented in the original table above have been reanalyzed following exclusion of samples with 

troponin values below the 20% CV limit of quantitation (LoQ) of 0.02 ng/mL for AccuTnI+3; the 

“Amended Table 1-1,” following exclusion of those samples, is provided in Table 1-2 below: 
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Table 1-2: Amended Table 1-1.  Passing-Bablok Analysis of Singlicate Results ≥ 0.02 ng/mL at 

Incremental Temperatures 

Study 
Low 

Temp 
High 
Temp N Slope 

Slope 95% 
CI Intercept 

Intercept 
95% CI R2 

Pre-verification Concordance Study 

18 C 26 C 57 1.04 (1.00, 1.08) 0.01 (0.00, 0.01) 0.97 

18 C 22 C 59 1.00 (0.97, 1.02) 0.00 (0.00, 0.00) 0.99 

22 C 26 C 57 1.05 (1.02, 1.08) 0.00 (0.00, 0.01) 0.98 

20 C 28 C 61 0.97 (0.92, 1.03) 0.00 (0.00, 0.01) 0.96 

20 C 24 C 61 0.98 (0.95, 1.01) 0.00 (0.00, 0.00) 0.99 

24 C 28 C 61 1.00 (0.95, 1.04) 0.00 (0.00, 0.01) 0.98 

Thermal Sensitivity – Impact on Low Dose 
Concordance/Agreement: Repeat Study 

18 C 26 C 76 0.93 (0.90, 0.97) 0.00 (0.00, 0.01) 0.97 

18 C 22 C 75 0.99 (0.97, 1.01) 0.00 (0.00, 0.00) 0.99 

22 C 26 C 75 0.94 (0.91, 0.97) 0.01 (0.00, 0.01) 0.99 

20 C 28 C 78 0.95 (0.90, 0.98) 0.01 (0.00, 0.01) 0.99 

20 C 24 C 78 0.99 (0.96, 1.01) 0.00 (0.00, 0.01) 0.99 

24 C 28 C 78 0.96 (0.93, 0.99) 0.00 (0.00, 0.00) 0.99 

Additional Concordance Studies - Overall 18 C 28 C 379 0.94 (0.93, 0.95) 0.00 (0.00, 0.00) 0.99 

Thermal Sensitivity – Impact on Cross-
Temperature Method Comparison  

Low Dose 

18 C 28 C 42 1.00 (0.96, 1.05) 0.00 (0.00, 0.00) 0.99 

18 C 23 C 42 0.98 (0.94, 1.02) 0.00 (0.00, 0.01) 0.99 

23 C 28 C 42 1.03 (1.00, 1.06) 0.00 (0.00, 0.00) 0.99 

Thermal Sensitivity – Impact on Cross-
Temperature Method Comparison  

Full Range 

18 C 28 C 102 0.98 (0.97, 0.99) 0.00 (0.00, 0.00) 1.00 

18 C 23 C 102 1.02 (1.00, 1.03) 0.00 (-0.01, 0.00) 1.00 

23 C 28 C 102 0.96 (0.95, 0.98) 0.01 (0.00, 0.01) 0.99 

 

All nineteen AccuTnI+3 comparisons presented here meet the acceptance criteria for method comparison 

across temperatures (slope = 1.00 ± 0.10), both before and after exclusion of samples with troponin I 

concentrations below the 20% CV LoQ.  The slope, intercept and correlation are presented for 

measurements taken at different temperatures spanning the operational ambient temperature range of 

AccuTnI+3.  Device performance is shown both at temperature extremes and at intermediate, incremental 

temperatures. 

FDA noted a positive bias in the Pre-verification Concordance Study when comparing results at 18 °C or 

22 °C to results at 26 °C, while a negative bias was observed for the same comparisons in the Repeat 

Concordance Study.  The difference in direction of the calculated bias of these studies is maintained 

following exclusion of samples below the 20% CV LoQ.  When data from both studies (with results < 0.02 

ng/mL excluded) are combined to generate a more substantial sample number, Passing-Bablok slopes of 

0.99 and 0.99 are achieved for the 18 °C vs. 26 °C and 22 °C vs. 26 °C comparisons, respectively.  The 

distribution of all the results is presented below in Figure 1-1 and Figure 1-2, indicating an overall zero 

bias (slope) with a standard deviation between 3% and 4%.  This distribution fits easily within the 1.00 ± 

0.10 acceptance criteria. 
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Figure 1-1: Distribution of Slopes Originally Provided in Table 1.1 

 

 

Figure 1-2: Distribution of Slopes after Excluding Samples < 0.02 ng/mL 
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Conclusion: The average bias, as measured by the nineteen comparisons is zero, and the variability between 

comparisons is small.  The individual slopes cited by the FDA in Question 1(b) are attributable to in study 

results, and therefore, there is no trend.  The complete absence of overall bias and of bias at the individual 

temperature comparisons questioned by the Agency means the thermal correction algorithm has successfully 

eliminated detrimental thermal effects, thereby assuring the safe use of the device on patients. 
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Question 2: Limit of quantitation (LoQ) 

FDA: In your new LoQ study, you measured 12 native samples and ran each sample under different conditions 
(3 calibration temperature, 3 ambient temperatures, 2 lots, 3 instruments and 3 days).  Based on your results, 
you concluded that your data supports an LoQ with a precision goal of 20% CV at 0.02 ng/mL and 0.03 ng/mL 
with a precision goal of 10%CV.  We do not concur with your conclusion.  We calculated the mean, SD and %CV 
using all test results for each sample (that were measured around 1600 times at 3 calibration temperatures, 3 
ambient temperatures, 3 instruments, 2 reagent lots, and 3 days).  Here are the results of this analysis: 

 
Sample n Mean ng/mL SD %CV 

1 1617 0.011 0.004 38.8 

2 1614 0.014 0.005 35.4 

3 1617 0.023 0.006 26.1 

4 1620 0.026 0.005 20.7 

5 1617 0.037 0.003 8.7 

6 1620 0.038 0.003 9.0 

11 1620 0.036 0.004 10.1 

This data shows that at 0.036 ng/mL your device has a 10% CV and at 0.026 ng/mL your device has a 20% CV.  
We obtained the same results for your low level serum samples.  Please note that similar imprecision was 
observed in the external field effectiveness study.  The %CV that we calculated for each study that used the QC 
sample MORE 1 (with an approximate troponin value of 0.02 ng/mL) ranged from 5.7 to 52.7% (individual %CV 
results:  5.7, 12.9, 14.4, 16, 20.5, 20.6, 20.8, 28, 29.1, 31.3, 32, 35, 38.5, 45 and 52.7%).  Therefore, this data, in 
addition to our analysis of your LoQ data, do not support your current LoQ claim.  Please amend your LoQ 
claim accordingly.  Please also reevaluate your studies excluding any test result below your device’s LoQ.  
Please provide summary data of all of your performance studies for FDA review and amend your claims if 
necessary. 

 

BEC Response to Question 2. 

As noted, BEC conducted a new LoQ study as requested by the Agency.  This study included 11 low-

concentration native lithium heparin samples and multiple variables:  3 calibration temperatures, 3 ambient 

run temperatures, 2 reagent lots, 3 instruments, 3 days per temperature, 2 runs per day, 10 replicates per run, 

resulting in a maximum of 1620 individual replicates per sample. 

CLSI EP17-A2
1
 allows for more than one method to statistically analyze the data used to establish the limits 

of detection and quantitation (LoD and LoQ).  The two applicable analytical methods are the classical 

method and the precision profile method. For this Submission, FDA has used the classical method, and BEC 

has used the precision profile method.  BEC strongly believes the precision profile method is more 

appropriate for the following reasons: 

 BEC used the precision profile approach as described in section 6.6 of the CLSI EP17-A2 guideline.  

This section states that “this [approach] is particularly useful if the LoQ is determined solely on the 

basis of a precision requirement”, and is therefore most appropriate for troponin assays
2
.  Additionally, 

the guideline states in section 5.2 that “the precision profile approach is useful when the variability of 

measurement results changes significantly in the region of the assumed LoD.”  This is true for 

AccuTnI+3. See Figure 2-1 below. 
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 BEC has consistently analyzed all of the LoQ studies using the precision profile method as outlined in 

CLSI EP17-A2. This guideline was published and approved by CLSI at the time of the original 

Submission.  However, FDA did not recognize this released standard until January, 2013.  The precision 

profile analysis method described in EP17-A2 was used to incorporate all experimental variables. In 

addition, we followed troponin NACB guidelines
3
, using the recommended within-laboratory (defined 

as within-run and between-run) imprecision
2,4,5 

calculation for all analyses submitted.  Within each 

calibration temperature, the results of all within-laboratory imprecision estimates were combined to 

determine 10% CV and 20% CV LoQ. 

 The analyses performed by FDA, provided in the First and Second AI Letters, have consistently used 

the classical LoQ analysis method described in EP17-A and EP17-A2.  In the classical analysis method, 

the estimated LoQ is entirely dependent upon the troponin concentrations and measures of imprecision 

of the individual samples used in the studies.  Given the rate of change of imprecision at these low 

levels, this method requires a significant number of samples over a limited concentration interval to 

obtain an accurate and reproducible estimate of the concentration at which a predefined imprecision 

limit occurs. Even with such a sample set, one single sample, regardless of concentration, with elevated 

% CV, can significantly influence and overestimate the overall LoQ estimate. 

 Further, the analysis performed by FDA did not incorporate the NACB guidance to use within-

laboratory imprecision estimates for troponin.  The FDA analysis calculated the mean and % CV for 

each sample, simultaneously adding together all the variability from run, day, instrument, reagent pack, 

calibration, calibration temperature, and run temperature.  For troponin assays, this approach to estimate 

imprecision is not in alignment with the recommendations or examples provided in EP17-A2 and 

NACB guidelines.  Significantly, it does not accurately represent the performance of the device obtained 

in standard laboratory practice, which is more closely represented by within-laboratory imprecision. 

 The robustness and reproducibility of the precision profile method of analysis is confirmed by the 

multiple LoQ studies conducted by BEC for AccuTnI+3: 

In the original Submission (April 20, 2012), BEC conducted 9 standardized LoQ studies, at three 

discrete calibration and run temperatures.  BEC also conducted a multi-temperature study, 

incorporating multiple run temperatures. The LoQ estimates calculated by EP 17-A2, using the 

combined data from all run temperatures and using within-laboratory imprecision for the precision 

profile fit are provided in Table 2-1.  

Table 2-1:  Original Submission; Combined LoQ Results 

10% CV LoQ 0.03 ng/mL 

20%CV LoQ 0.01 ng/mL 

 

In the First AI Letter, (June 20, 2012) FDA challenged our results, questioning both the test method 

and the use of the EP 17-A2 precision profile analysis method, which at that time was not 

recognized by FDA, and recommended the use of EP17-A analysis.   

In the Second AI Letter (Jan 8, 2013), FDA prescribed a specific new study design and protocol for 

LoQ, BEC conducted a new LoB, LoD, and LoQ study, following the specified FDA protocol and 

submitted the results in our response to the Second AI Letter (April 23, 2013.) 
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In the results of the new study included in this response to the Second AI Letter,  these estimates are 

calculated at three calibration temperatures, across three run temperatures, and utilize within-

laboratory imprecision in a precision profile analysis.  These are provided in Table 2-2. 

Table 2-2:  Multi-temperature LoQ Study 

Cal Temp Run Temp 
10% CV 

LoQ 
20% CV 

LoQ 

18ºC 18ºC, 23ºC, 28ºC 0.03 0.02 

23ºC 18ºC, 23ºC, 28ºC 0.02 0.02 

28ºC 18ºC, 23ºC, 28ºC 0.02 0.02 

 

FDA agreed with the test method but did not use the EP17-A2 precision profile analysis method (which 

is now recognized by the Agency), and again used the classical EP17-A method for their analysis. Also, 

rather than using the EP17-A2 and NACB recommended within-laboratory imprecision in their 

calculations, FDA used an imprecision estimate that added all variabilities together. 

The precision profile method of LoQ analysis provides the most representative and repeatable overall 

estimate of the low-end imprecision performance of the device.  It provides better statistical discrimination 

of imprecision at specified LoQ target concentrations, and is not as sensitive to the influence of a single 

sample.  This method aligns fully with EP17-A2 and the within-laboratory imprecision defined in the 

NACB guideline, which reflects routine laboratory practice:  a single instrument, using a single lot of 

reagents, and a single stored calibration curve, to generate and report patient results.  BEC firmly believes 

that this is the most accurate and robust representation of assay performance, and correctly reflects the low-

end imprecision and LoQ for AccuTnI+3. 

Conclusion: The data and discussion above supports that the AccuTnI+3 limits of quantitation are: 10% CV 

LoQ of 0.03 ng/mL and 20% CV LoQ of 0.02 ng/mL.  However, additional analyses have been performed 

at the request of the Agency, which are reported in our response to Question 13.  As a result of these 

additional analyses, BEC has revised the AccuTnI+3 limits of quantitation to: 10% CV LoQ of 0.04 ng/mL 

and 20% CV LoQ of 0.02 ng/mL. 

We have also amended our labeling (Instructions for Use, IFU) consistent with recommendations included 

in CLSI EP17-A2 and the analytical measuring range (AMR) definition in the College of American 

Pathologists
6
 (CAP) Calibrations and Standards as follows: 

In Item 3 of the “Limitations of the Procedure” section in the IFU: 

 The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the S5 

calibrator: 0.02 to ~100 ng/mL[µg/L].    

 The analytical range of the assay is defined as the range from LoD to the S5 calibrator: 0.01 to ~100 

ng/mL[µg/L].   
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 Troponin may be detected in samples between LoD and LoQ, but with increased imprecision.  

Dependent upon the concentration of troponin I in the sample (X), report results per the description 

in the table below, adapted from CLSI EP17-A2. 

 

AccuTnI+3 Result (X) on Access 2 Report Result (X) as: 
X < 0.01 ng/mL (LoD) Troponin I not detected; result <0.01 

ng/mL. 

0.01 ng/mL (LoD) ≤ X < 0.02 ng/mL (20% 
CV LoQ) 

X ng/mL, interpret result with caution 
due to higher assay imprecision 

X ≥ 0.02 ng/mL (20% CV LoQ) X ng/mL. 

X > ~100 ng/mL (S5 calibrator value) > ~100 ng/mL 

 

In the second part of Question 2, an analysis of the field effectiveness study was performed by the FDA.  

This analysis assumed the MORE 1 sample was at a concentration of 0.02 ng/mL. Table 2-3 contains the 

actual results from this study.  Note that 12 out of the 15 results (in bold) are below 0.02. Thus, the 

assumption upon which the question rests is incorrect. 

Table 2-3:  More 1 Precision Results from the Field Effectiveness Study 

Site Sample Lot n Concentration (ng/mL) CV SD 

U MORE 1 1 40 0.016 20.6% 0.0033 

A MORE 1 1 80 0.020 20.5% 0.0041 

S MORE 1 1 40 0.011 52.7% 0.0058 

Q MORE 1 1 40 0.023 5.7% 0.0013 

E MORE 1 1 36 0.016 31.3% 0.0050 

U MORE 1 2 40 0.013 20.8% 0.0027 

A MORE 1 2 62 0.010 28.0% 0.0028 

S MORE 1 2 40 0.022 29.1% 0.0064 

Q MORE 1 2 40 0.018 14.4% 0.0026 

E MORE 1 2 36 0.013 38.5% 0.0050 

U MORE 1 3 40 0.010 16.0% 0.0016 

A MORE 1 3 62 0.010 32.0% 0.0032 

S MORE 1 3 40 0.010 45.0% 0.0045 

Q MORE 1 3 40 0.017 12.9% 0.0022 

E MORE 1 3 36 0.010 35.0% 0.0035 

 

Incorporating these results from the field effectiveness study for performing precision analyses based on 

CV, the plot in Figure 2-1 below shows that %CV is negatively correlated with concentration 

(p=0.025). 
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Figure 2-1: Precision Profile 

 

 

Using this precision profile, the calculated imprecision at 0.02 ng/mL is 18.3%. This supports the 20% LoQ 

of 0.02 ng/mL. The combined standard deviation (SD) is 0.0039. This supports the LoD of 0.01 ng/mL. This 

combined SD was obtained by taking the square root of the average variance as recommended in EP17-A 

and EP17-A2. 

Conclusion: The FDA analysis from the second part of Question 2 makes an incorrect assumption on 

sample concentration. When the actual data is used, the results support Beckman’s proposed LoD and 20% 

CV LoQ concentrations of 0.01ng/mL and 0.02 ng/mL, respectively. 

Finally, the requested results and summary data for the nineteen reanalyzed AccuTnI+3 comparisons across 

temperatures, excluding results below the 20% CV LoQ, are presented above in our response to 

Question 1(b). 

The requested results and summary data for the matrix comparison studies performed at 3 different ambient 

temperatures, and excluding test results below the 20% CV (LoQ), are presented below in our response to 

Question 4. 

For other performance studies, either there were no samples below the 20% CV LoQ (e.g., precision, cross 

reactivity) or the analysis of results after excluding samples below the 20% CV LoQ is not feasible because 

it would compromise the intent of the analysis (e.g., LoB, LoD, linearity). 
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Question 3: Interference 

FDA: Please address the following: 

(3)(a) FDA: At 0.05 ng/mL troponin, dopamine at 65 mg/dL resulted in 13.8% bias.  Therefore, we recommend that 
you amend your dopamine interference claim (from 45 mg/dL—which was not tested at 0.05 ng/mL troponin) 
to 30 mg/dL. 

 

BEC Response to Question 3(a). 

The labeling has been updated to reference 30 mg/dL for dopamine interference, per FDA’s request.  A copy 

of the revised Instructions for Use (IFU) is attached in Appendix 8. 

 

 

(3)(b) FDA: For Low MW Heparin, your package insert states that no in[ter]ference was observed up to 71 µg/mL.  
However, you tested up to 28.8 U/mL.  Please clarify if these concentrations are equivalent.  If not, please 
resolve this discrepancy. 

 

BEC Response to Question 3(b). 

Low MW heparin was tested at 28.8 U/mL.  The “71 µg/mL” concentration listed in the IFU was a 

transcription error.  BEC has removed sodium heparin from the interferences labeling, as recommended by 

FDA, and has corrected the labeling to reflect the actual concentration of Low MW heparin tested (28.8 

U/mL). 

 

 

(3)(c) FDA: Your labeling indicates that there is no interference observed up to 6 µg/dL of Nifedipine.  This 
concentration is much lower than what you tested which was 60 µg/dL.  Please clarify this discrepancy. 

 

BEC Response to Question 3(c). 

Nifedipine was tested at 60 µg/mL (6 mg/dL).  The labeling (IFU) incorrectly stated that interference testing 

was performed at 6 µg/dL nifedipine.  The IFU has been revised to reflect the actual concentration tested 

(60 µg/mL). 

While researching the discrepancy in the Nifedipine results, we determined that the primary concentration of 

Simvastatin tested was 20 ug/mL, not 200 ug/mL, as stated in the IFU and reported in the Submission.  The 

IFU has been updated to reflect the actual concentration tested in the study (20 ug/mL). 
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Question 4: Matrix comparison 

FDA: Please provide regression analyses of the matrix comparison studies that you performed at 3 different 
ambient temperatures using singlicate test results (in accordance with the intended use of your device).  
Currently you provided regression analyses using duplicate results.  Please also make sure to exclude any test 
results below your LoQ. 

 

BEC Response to Question 4 

Regression analyses of the matrix comparison studies performed at 3 different ambient temperatures using 

singlicate test results and excluding test results below the 20% CV limit of quantitation (LoQ) are provided 

below in Table 4-1, as requested: 

Table 4-1: Lithium Heparin Plasma vs. Serum Matrix Comparison 

Temperature Data N Slope 
95% CI 
Slope Intercept  

95% CI 
Intercept R 

18 C 
All Samples 103 1.03 (1.01, 1.06) 0.00 (-0.01, 0.00) 0.99 

Samples ≥ 0.02 ng/mL 97 1.04 (1.02, 1.07) -0.01 (-0.01, 0.00) 0.99 

23 C 

All Samples 103 1.03 (1.00, 1.05) 0.00 (-0.01, 0.00) 0.99 

Samples ≥ 0.02 ng/mL 97 1.03 (1.00, 1.05) 0.00 (-0.01, 0.00) 0.99 

*Low-range samples 
0.02 - 0.50 ng/mL 

43 0.98 (0.93, 1.02) 0.00 (-0.00, 0.00) 0.99 

28 C 
All Samples 103 1.04 (1.02, 1.05) 0.00 (-0.01, 0.00) 0.99 

Samples ≥ 0.02 ng/mL 97 1.04 (1.02, 1.05) 0.00 (-0.01, 0.00) 0.99 

Conclusion: Passing-Bablok regression analysis of singlicate results from matched lithium heparin plasma 

and serum samples meet the acceptance criteria for matrix comparison (slope = 1.00 +/- 0.10) at all ambient 

temperatures both before and after exclusion of results below the 20% CV LoQ.  These data further confirm 

the equivalent performance of lithium heparin plasma and serum sample types on AccuTnI+3. 

*The “low-range samples” data are shown here for 23 °C because this information is included in the IFU. 

  

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 
Access AccuTnI+3 

k121214: Response to FDA Letter of 
May 3, 2013 

Page 15 of 37 CONFIDENTIAL  

 

Question 5: Acceptance criteria 

FDA: You have tightened your acceptance criteria for TnI concentrations ≤ 0.075 ng/mL to SD ≤ 0.006.  Please 
provide a summary of all acceptance criteria used for the different studies for FDA review.  Please make sure 
that your labeling is also updated with the correct acceptance criteria. 

 

BEC Response to Question 5. 

During the course of the 510(k) review process for AccuTnI+3, and as requested by the Agency, numerous 

analytical studies have been repeated and/or reanalyzed, and acceptance criteria have been added or 

tightened.  BEC has prepared a summary table listing the original and revised acceptance criteria used for 

different studies conducted both as part of the original Submission and in response to requests from FDA for 

additional information.  Please see the acceptance criteria table attached in Appendix 1. 

Where appropriate, we have updated our device labeling to reflect the tightened acceptance criteria. 
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Question 6: Stability 

FDA: It seems that you plan to monitor acceptable stability of your calibrators based on regression analysis 
using samples over multiple timepoints.  However, based on the graph you provided from one of your stability 
studies (see Figure A6-42 below) it seems that at the timepoint around 50 days, the replicates deviated 
significantly from the regression line.  Please explain why this performance was not considered to indicate 
instability.  We are very concerned that during the routine monitoring of the stability of your calibrators you 
may not identify instability until several timepoints have failed.  We are concerned that this could impact 
patient safety.  Please address this concern with your stability approach.  We recommend that you develop 
bias and precision limits (using your new tightened acceptance criteria) for each timepoint. 

Figure A6-42 from your response: 

 

 

BEC Response to Question 6. 

Calibrator stability studies are conducted to determine if any changes to calibrators over time lead to a 

change in the output (dose response) of samples and controls.  The real-time stability studies presented to 

FDA in BEC’s response to k121214-S001 were conducted over approximately 13 months, with assessments 

at pre-planned intervals, to support 12-month expiration dating; they were studies designed to establish the 

initial shelf life of the calibrators.  In the example shown above, a time point at around 50 days (39 days) for 

one commercial control showed a difference from the baseline value.  This control met the pre-established 

acceptance criteria at the time of the study.  

An unstable calibrator or calibrator set would be expected to cause shifts in multiple samples or controls, 

which did not occur here.  In addition, an unstable calibrator or calibrator set would not return to “normal” 

at subsequent time points. The calibrator cited in the question did return to normal. 

For example, Figure 6-1 below shows a different commercial control sample that was tested in the same 

stability study (calibrator lot 119776) as the sample shown in Figure A6-42, above and was also in the same 

low-dose range of the assay (≤ 0.075 ng/mL).  This sample does not exhibit a similar shift at 39 days or at 

any other time point.  The other reactive samples tested in the same run also met all acceptance criteria.  

Three normal samples (≤ 0.02 ng/mL) were also evaluated at each time point and met all acceptance criteria.  

Taken as a whole, the data set at day 39 did not indicate a stability failure for calibrator lot 119776. 
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Figure 6-1: The figure below is Figure A6-45 from the Second AI Letter 

 

For stability-monitoring studies for commercial calibrators, Beckman follows its standard process for 

evaluating the calibrators at each time point.  Since a deviation from the expected value of a patient control 

sample or a commercial control at one time point could indicate an issue related to the instrument, reagent, 

operator, control or calibrator, the deviation is not automatically considered a calibrator stability failure.  

However, the deviation would trigger a failure investigation immediately, and the testing would be repeated; 

additional time points may be scheduled as part of the investigation.  Consistent with the recommendations 

in CLSI EP25-A, two consecutive time point failures would be considered a stability failure and appropriate 

actions would be taken. 

Beckman has bias criteria for samples used in a stability-monitoring study for each time point.  At each time 

point, the samples are evaluated against pre-defined ranges, and must be within approximately 1SD (1Z) of 

this target.  If bias criteria are not met, or if unexpected imprecision is observed among the results of a 

sample at a given time point, then steps are taken to address the finding, including scheduling an additional 

testing time point within one month and initiating a failure investigation, if appropriate. 

Conclusion: BEC’s stability-establishment and stability-monitoring studies use multiple patient control 

samples and commercial controls, and the determination of calibrator stability is based on an evaluation of 

the entire data set.  Test conditions are set up so that a single test condition failure would not compromise 

the integrity of the study.  Because the shift was isolated to a single sample (MORE1 control) at a single 

time point, there was no trend indicating that the shift at 39 days had been caused by instability of the 

calibrators. BEC’s stability approach is adequate to ensure Access AccuTnI+3 calibrators are safe and 

effective for their intended use.  
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Question 7: Labeling 

FDA: Please amend your labeling with the items above and also please address the following: 

(7)(a) Your assay name is AccuTnI+3 but your test name is TnIA2.  We are concerned that this may be confusing to 
the intended user and recommend that you address this apparent discrepancy in your nomenclature. 

 

BEC Response to Question 7(a). 

Our customers understand that the assay’s test name is often different from the product’s commercial name, 

and BEC does not believe there will be confusion between the commercial name, “Access AccuTnI+3 on 

the Access 2 Immunoassay Systems,” and the test name, “TnIA2,” which is selected from the menu of 

available assays when tests are requested. 

 

 

(7)(b) You state “If the assay will not be completed within 24 hours, or for shipment of samples, freeze at -20°C or 
colder.”  Please provide data for FDA review that substantiates your claim that your device will generate 
accurate troponin results using samples that have been frozen at -20°C or colder. 

 

BEC Response to Question 7(b). 

During the original development of AccuTnI (k010429), a sample stability study demonstrated that troponin 

I analyte is stable when stored at -20 °C.  In 2009, that study was repeated.  Data for the 2001 and 2009 

studies are attached in Appendix 2 and Appendix 3, respectively. 

The two antibodies in AccuTnI+3 are the same two antibodies, with the same epitope recognition, as those 

in the original 510(k) study and in the 2009 study.  Instability of the troponin I molecule would be 

recognized equally by the identical antibody pair; therefore, the complete sample stability study was not 

repeated for AccuTnI+3. 

However, we have tested a small set of samples to confirm the equivalence of fresh and frozen samples once 

again with verification of the AccuTnI+3 assay.  Freshly drawn patient samples obtained in a clinical 

laboratory were tested on the AccuTnI+3 assay and were subsequently retested following storage at -20 °C 

or colder. The Passing-Bablok results comparing fresh and frozen samples are provided below in Table 7-1 

and Figure 7-1. 

Acceptance criteria: Passing-Bablok slope = 1.00 ±0.10. 

Table 7-1: Comparison of Fresh and Frozen Troponin I Samples 

N P-B Slope Slope 95% CI Intercept Intercept 95% CI R2 

32 0.95 (0.94, 0.96) 0.01 (0.00, 0.01) 1.00 
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Figure 7-1: Passing-Bablok Regression of Fresh and Frozen Troponin I Samples 

 

Conclusion:  The studies described above show that the acceptance criteria have been met and demonstrate 

the equivalence of troponin I results, regardless of whether the samples were fresh or stored frozen.  Thus, 

AccuTnI+3 generates accurate troponin results using samples that have been frozen at -20 °C or colder. 

 

 

(7)(c) We do not agree that samples can be accurately measured within the analytical range of the assay.  Please 
amend your labeling to indicate that samples can be accurately measured within the reportable range of the 
assay (which should be defined as your LoQ to 100 ng/mL). 

 

BEC Response to Question 7(c). 

We have adjusted the analytical measuring range of the assay to be from the 20% CV LoQ to ~100 ng/mL 

(the S5 calibrator), as you requested.  The device labeling has been updated to reflect this adjustment. 

 

 

(7)(d) Under expected values you state “Each laboratory should establish its own reference range to assure proper 
representation of specific populations and sample types and to reflect current practice at their institutions.”  
Please remove this statement.  This is not appropriate because laboratories will not know the clinical 
performance of the device at different cut-offs or with different sample types. 

 

BEC Response to Question 7(d). 

We have removed the statement, “Each laboratory should establish its own reference ranges to assure proper 

representation of specific populations and sample types, and to reflect current practice at their institutions.” 
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(7)(e) Please remove the statement “each facility should evaluate the prevalence at their institution and adjust PPV 
and NPV accordingly” since the NPV and PPV are provided in the labeling to describe the performance of your 
device in your study. 

 

BEC Response to Question 7(e). 

We have removed the statement, “Each facility should evaluate prevalence at their institution and adjust 

PPV and NPV accordingly.” 

 

 

(7)(f) For your precision studies, please provide the number of days over which these studies were performed.   

 

BEC Response to Question 7(f). 

Testing for the first precision study described in the IFU was conducted over a 13-day period of time.  

Testing for the second study spanned 14 days.  This information has been added to the IFU as requested. 

 

 

(7)(g) For your instrument, please clarify if it is the Access 2 System or the Access 2 Immunoassay System.  Please 
make sure that the name that you use is consistent in the Intended Use Form, the 510(k) Summary and in the 
labeling. 

 

BEC Response to Question 7(g). 

We have updated the Intended Use Form and the 510(k) Summary to be consistent with the device labeling, 

referring to the instrument as the “Access 2 Immunoassay System.”  The Intended Use Form and the 510(k) 

Summary are attached in Appendix 4 and Appendix 5, respectively. 
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Question 8: Clinical performance at 0.03 and 0.04 ng/mL:   

FDA: It seems that the sensitivity is identical for these 2 cutoffs at the 6-9 hour timepoint.  Is this correct?  If 
not, can you please provide the correct sensitivity estimate to FDA and amend your labeling if necessary. 

 

BEC Response to Question 8. 

Yes, the data we submitted are correct. 

 

Question 9: Standards 

FDA: Please provide a list of any standards or guidance documents that you reference as part of your 
submission.  If you used any FDA recognized documents for your studies, you will need to submit FDA form 
3654 for each referenced document with your response. 

 

BEC Response to Question 9. 

The standards and guidance documents referenced as part of the Submission are shown in Table 9-1 below.  

An FDA form 3654 is included with this Response in Appendix 6 for each FDA-recognized standard or 

guidance document upon which our study designs were based.* 

Table 9-1: Referenced Standards and Guidance Documents 

Document No. Document Name Usage 

EP5-A2* 
Evaluation of Precision Performance of Quantitative 
Measurement Methods; Approved Guideline - Second 
Edition 

Basis for precision study designs 

EP6-A* 
Clinical Evaluation of Immunoassays; Approved 
Guideline - Second Edition 

Basis for linearity study designs 

EP7-A2* 
Interference in Clinical Chemistry; Approved Guideline - 
Second Edition 

Basis for interference and analytical 
specificity study designs 

EP9-A2 
Method Comparison and Bias Estimation Using Patient 
Samples; Approved Guideline - Second Edition 

Reference only 

EP17-A2* 
Protocols for Determination of Limits of Detection and 
Limits of Quantitation; Approved Guideline - Second 
Edition 

Basis for limits of detection study 
designs 

EP24-A2 
Assessment of the Clinical Accuracy of Laboratory Tests 
Using Receiver Operating Characteristic Curves. 

Reference only 

EP25-A* 
Evaluation of Stability of In Vitro Diagnostic Reagents; 
Approved Guideline. 

Basis for stability study designs 

C28-A3c* 
Defining, Establishing and Verifying Reference Intervals 
in the Clinical Laboratory; Approved Guideline - Third 
Edition 

Basis for reference interval trial design 

I/LA21-A2 
Clinical Evaluation of Immunoassays; Approved 
Guideline - Second Edition 

Reference only 
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Question 10: 510(k) Summary 

FDA: Please update your 510(k) Summary with the items listed above.  Please make sure to include the product 
codes associated with your device (i.e., MMI for troponin, JIT for your calibrator, and JJE for your instrument).  
In your comparison to the predicate device table, please make sure that the information included for the 
predicate devices is the cleared performance for each device and agrees with FDA’s Decision Summary for 
each device. 

 

BEC Response to Question 10. 

An updated 510(k) Summary, including the product codes, is included with this Response in Appendix 5. 

 

 

Question 11: Change in Correspondent 

FDA: If your official correspondent has changed, please make sure to submit a letter updating the correct 
correspondent for this file. 

 

BEC Response to Question 11. 

BEC’s letter identifying the new correspondent for this file has been attached to this Response in 

Appendix 7. 
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Question 12: (e-mailed question – 5/23/13) 

FDA: Can you clarify for me how the instruments were incorporated into this design? 

 

BEC Response to Question 12. 

The three instruments were incorporated into the study design as follows: On each of the three instruments, 

3 days of testing were completed with 2 runs per day and 10 replicates per run.  This was repeated for each 

sample at each of the three temperatures. Each of these datasets was then analyzed using a calibration curve 

generated at each of the 3 ambient temperature set points.  This analysis yielded a total of approximately 60 

replicates for each sample at each calibration temperature / measurement temperature / instrument 

combination.  As recommended by the Agency, two reagent pack lots were used for the testing with one 

reagent lot used on two instruments and the other reagent lot used on the third instrument.  Please see Table 

12-1 below: 

Table 12-1: Instruments incorporated in LoQ Design 

Temperature 18 °C 23 °C 28 °C 

Instrument Number 1 2 3 1 2 3 1 2 3 

Reagent Lot 1 2 1 1 2 1 1 2 1 

Number of Days 3 3 3 3 3 3 3 3 3 

Runs per Day 2 2 2 2 2 2 2 2 2 

Reps per Run 10 10 10 10 10 10 10 10 10 

Total Reps per Sample 60 60 60 60 60 60 60 60 60 
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Question 13: (e-mailed question – 5/24/13) 

FDA: Please address the following: 

(13)(a) Please provide your LoQ data (from the 11 low level patient samples calibrated at 18, 23 and 28 degrees 
Celsius and run at 18, 23 and 28 degrees Celsius) analyzed following the recommendations described in 
Appendix D “Limit of Quantitation as Functional Sensitivity” of EP17-A2.  Please provide summary data for your 
11 LoQ samples (Mean, SD, %CV) by reagent lot (i.e., lot 1 and lot 2), by run temperature (i.e., 18, 23 and 28 
degrees—you may stratify these results by lot and present each lot separately) and by instrument (i.e., 
instrument 1, 2 and 3—again, you may choose to stratify by lot and present the results for each lot separately) 
using the exact format in Table D1 of Appendix D (i.e., the mean, SD, and %CV for each of your 11 samples).  
Please also plot these data exactly as shown in figure D1 of Appendix D, using the same scale for all plots.  
Please provide the different tables (by reagent lot, by run temperature and by instrument) and the different 
plots for FDA review). You should use the power function model fit line to determine the LoQ at your pre-
specified precision goal.  We recommend that you review these results and determine your LoQ based on these 
analyses. 

BEC Response to Question 13(a). 

Additional analyses were performed on the lithium heparin plasma Limit of Quantitation (LoQ) data as 

requested by the Agency.  Data were analyzed following the recommendations described in Appendix D 

“Limit of Quantitation as Functional Sensitivity” of EP17-A2.  For each sample, the within-laboratory 

standard deviation and %CV (within-run + between-run) were calculated and the data are presented as 

displayed in Table D1 of Appendix D of EP17-A2.  LoQ estimates were calculated for the pre-specified 

precision goals of 10% CV and 20% CV. 

For each sample, the mean concentration and %CV data were plotted and fit with a power function model as 

in Figure D1 of Appendix D of EP17-A2.  The guideline states that the data be “fit by a suitable regression 

model or graphical interpolation,” and that goodness of fit may be assessed by visual or quantitative 

examination.  The example dataset in Appendix D uses a log-log linear power function.  For AccuTnI+3, a 

log-log quadratic power function provides an improved fit compared to a log-log linear function, as 

demonstrated by the improved adjusted R-squared.  For all analyses, the 10% CV and 20% CV LoQ 

calculated from both the linear and quadratic power function model are provided and the goodness of each 

fit is represented by the calculated adjusted R-squared for each. 
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Plasma LoQ Estimate Analyses: 

The above method of analysis was completed for the LoQ data following stratification by the variables of 

reagent lot, run temperature, and instrument.  Summary data by reagent lot is provided in Table 13-1 and 

Figure 13-1 and Figure 13-2.  Summary data by run temperature is provided in Table 13-2 and Figure 

13-3, Figure 13-4, and Figure 13-5.  Summary data by instrument is provided in Table 13-3 and Figure 

13-6, Figure 13-7, and Figure 13-8.  Finally, a summary of all calculated 10% CV and 20% CV LoQ 

results are provided in Table 13-4. 

Table 13-1: Plasma LoQ Summary by Reagent Lot 

  Reagent Lot 225961 Reagent Lot 225962 

Sample Pool 
Identification 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Sample 001 0.012 0.003 25.0% 0.011 0.003 27.8% 

Sample 002 0.015 0.004 28.9% 0.014 0.003 24.5% 

Sample 003 0.023 0.005 22.9% 0.023 0.006 25.7% 

Sample 004 0.026 0.004 16.3% 0.025 0.007 26.4% 

Sample 011 0.035 0.003 7.4% 0.037 0.003 6.9% 

Sample 005 0.036 0.002 5.8% 0.038 0.003 6.6% 

Sample 006 0.037 0.002 6.1% 0.039 0.003 6.9% 

Sample 007 0.053 0.003 4.9% 0.053 0.002 4.7% 

Sample 008 0.063 0.004 5.7% 0.064 0.004 6.3% 

Sample 009 0.136 0.006 4.2% 0.142 0.007 5.2% 

Sample 010 0.248 0.007 3.0% 0.264 0.012 4.4% 

 

Figure 13-1: Power Function Model Fits for Reagent Lot 225961 
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Figure 13-2: Power Function Model Fits for Reagent Lot 225962 

 

 

 

Table 13-2: Plasma LoQ Summary by Run Temperature 

  18°C Run Temp 23°C Run Temp 28°C Run Temp 

Sample Pool 
Identification 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Sample 001 0.016 0.003 18.8% 0.009 0.002 21.3% 0.009 0.004 39.6% 

Sample 002 0.019 0.002 12.1% 0.013 0.003 20.9% 0.012 0.006 50.1% 

Sample 003 0.025 0.002 9.0% 0.023 0.004 16.8% 0.020 0.008 41.5% 

Sample 004 0.027 0.002 9.1% 0.026 0.004 16.4% 0.026 0.008 29.5% 

Sample 011 0.034 0.003 8.2% 0.035 0.002 6.5% 0.038 0.003 7.0% 

Sample 005 0.036 0.002 6.1% 0.036 0.002 5.4% 0.038 0.003 6.7% 

Sample 006 0.037 0.002 6.3% 0.037 0.002 5.7% 0.039 0.003 7.1% 

Sample 007 0.055 0.003 5.1% 0.052 0.002 4.1% 0.052 0.003 5.2% 

Sample 008 0.068 0.005 6.7% 0.060 0.003 4.5% 0.061 0.004 6.1% 

Sample 009 0.143 0.007 4.6% 0.134 0.005 4.1% 0.137 0.007 4.9% 

Sample 010 0.245 0.007 2.8% 0.252 0.008 3.2% 0.264 0.011 4.3% 

 

 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 
Access AccuTnI+3 

k121214: Response to FDA Letter of 
May 3, 2013 

Page 27 of 37 CONFIDENTIAL  

 

 

Figure 13-3: Power Function Model Fits for Run Temperature at 18C 

 

 

 

Figure 13-4: Power Function Model Fits for Run Temperature at 23C 
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Figure 13-5: Power Function Model Fits for Run Temperature at 28C 

 
 

 

Table 13-3: Plasma LoQ Summary by Instrument 

  Instrument 402603 Instrument 502884 Instrument 507310 

Sample Pool 
Identification 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Sample 001 0.011 0.003 27.8% 0.013 0.003 25.7% 0.011 0.003 23.7% 

Sample 002 0.014 0.003 24.5% 0.016 0.005 30.9% 0.014 0.004 25.6% 

Sample 003 0.023 0.006 25.7% 0.023 0.005 20.4% 0.022 0.006 25.5% 

Sample 004 0.025 0.007 26.4% 0.027 0.005 17.7% 0.026 0.004 14.8% 

Sample 011 0.037 0.003 6.9% 0.035 0.003 8.0% 0.034 0.002 6.7% 

Sample 005 0.038 0.003 6.6% 0.037 0.002 5.9% 0.036 0.002 5.8% 

Sample 006 0.039 0.003 6.9% 0.037 0.002 6.3% 0.037 0.002 6.0% 

Sample 007 0.053 0.002 4.7% 0.053 0.002 4.2% 0.053 0.003 5.5% 

Sample 008 0.064 0.004 6.3% 0.062 0.004 5.9% 0.063 0.003 5.5% 

Sample 009 0.142 0.007 5.2% 0.134 0.007 5.0% 0.138 0.004 3.3% 

Sample 010 0.264 0.012 4.4% 0.247 0.006 2.5% 0.250 0.008 3.4% 
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Figure 13-6: Power Function Model Fits for Instrument 402603 

 

 

Figure 13-7: Power Function Model Fits for Instrument 502884 
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Figure 13-8: Power Function Model Fits for Instrument 507310 

 
 

 

Table 13-4: Plasma LoQ Summary by Power Function Model 

Group 

Log-log Linear Log-log Quadratic 

10% CV LoQ 20% CV LoQ Adj R2 10% CV LoQ 20% CV LoQ Adj R2 

Run T = 18 ºC 0.024 <0.016 0.82 0.025 <0.016 0.85 

Run T = 23 ºC 0.027 0.010 0.74 0.024 0.012 0.79 

Run T = 28 ºC 0.047 0.021 0.69 0.036 0.020 0.78 

Lot 225961 0.035 0.015 0.77 0.030 0.017 0.84 

Lot 225962 0.041 0.015 0.65 0.033 0.017 0.73 

Inst 402603 0.041 0.015 0.65 0.033 0.017 0.73 

Inst 502884 0.036 0.016 0.76 0.031 0.018 0.82 

Inst 507310 0.033 0.013 0.76 0.028 0.016 0.83 

 

In all cases, the quadratic power function model represents a superior fit of the lithium heparin plasma data.  

Therefore, BEC used the quadratic function data to derive the best estimate of LoQ. 
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Serum LoQ Estimate Analyses: 

The same analysis was also performed for the serum LoQ study.  Summary data by reagent lot is provided 

in Table 13-5 and Figure 13-9 and Figure 13-10.  Summary data by run temperature is provided in Table 

13-6 and Figure 13-11, Figure 13-12, and Figure 13-13.  Summary data by instrument is provided in Table 

13-7 and Figure 13-14, Figure 13-15, and Figure 13-16.  Finally, a summary of all calculated serum 10% 

CV and 20% CV LoQ results are provided in Table 13-8. 

Table 13-5: Serum LoQ Summary by Reagent Lot 

  Reagent Lot 225961 Reagent Lot 225962 

Sample Pool 
Identification 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Sample 002 0.012 0.003 29.5% 0.019 0.004 22.2% 

Sample 003 0.029 0.004 12.0% 0.036 0.002 6.1% 

Sample 004 0.031 0.003 8.7% 0.038 0.002 5.4% 

Sample 009 0.032 0.003 8.7% 0.039 0.003 6.6% 

Sample 010 0.038 0.003 7.2% 0.044 0.002 5.4% 

Sample 005 0.043 0.002 5.2% 0.049 0.002 5.1% 

Sample 006 0.068 0.003 4.0% 0.077 0.004 4.9% 

Sample 007 0.112 0.005 4.1% 0.126 0.004 3.5% 

Sample 008 0.213 0.007 3.2% 0.234 0.008 3.3% 

 

Figure 13-9: Power Function Model Fits for Reagent Lot 225961 
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Figure 13-10: Power Function Model Fits for Reagent Lot 225962 

 
 

 

 

Table 13-6: Serum LoQ Summary by Run Temperature 

  18 °C Run Temp 23 °C Run Temp 28 °C Run Temp 

Sample Pool 
Identification 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Sample 002 0.017 0.002 14.2% 0.017 0.005 27.1% 0.009 0.004 44.7% 

Sample 003 0.030 0.002 7.6% 0.034 0.002 5.2% 0.031 0.005 15.0% 

Sample 004 0.033 0.002 6.9% 0.036 0.002 5.3% 0.032 0.003 10.0% 

Sample 009 0.034 0.002 6.5% 0.036 0.002 5.0% 0.033 0.004 11.2% 

Sample 010 0.039 0.002 4.7% 0.041 0.002 4.7% 0.040 0.004 9.2% 

Sample 005 0.045 0.002 5.2% 0.045 0.002 4.0% 0.045 0.003 6.0% 

Sample 006 0.076 0.003 3.4% 0.073 0.003 4.4% 0.063 0.003 5.4% 

Sample 007 0.120 0.004 3.7% 0.117 0.004 3.8% 0.112 0.005 4.2% 

Sample 008 0.225 0.006 2.4% 0.222 0.007 3.2% 0.212 0.009 4.0% 
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Figure 13-11: Power Function Model Fits for Run Temperature 18C 

 
 
 

 

Figure 13-12: Power Function Model Fits for Run Temperature 23C 
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Figure 13-13: Power Function Model Fits for Run Temperature 28C 

 

 

 

Table 13-7: Serum LoQ Summary by Instrument 

  Instrument 402603 Instrument 502884 Instrument 507310 

Sample Pool 
Identification 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Mean  
(ng/mL) 

SDWL  
(ng/mL) 

CV  
(%) 

Sample 002 0.019 0.004 22.2% 0.014 0.004 30.5% 0.010 0.003 26.2% 

Sample 003 0.036 0.002 6.1% 0.032 0.004 12.0% 0.026 0.003 11.9% 

Sample 004 0.038 0.002 5.4% 0.035 0.003 8.9% 0.028 0.002 8.2% 

Sample 009 0.039 0.003 6.6% 0.036 0.003 7.4% 0.029 0.003 10.2% 

Sample 010 0.044 0.002 5.4% 0.040 0.002 6.0% 0.036 0.003 8.4% 

Sample 005 0.049 0.002 5.1% 0.045 0.003 5.7% 0.042 0.002 4.5% 

Sample 006 0.077 0.004 4.9% 0.069 0.003 4.2% 0.067 0.003 3.9% 

Sample 007 0.126 0.004 3.5% 0.114 0.005 4.4% 0.109 0.004 3.8% 

Sample 008 0.234 0.008 3.3% 0.214 0.007 3.5% 0.211 0.006 3.0% 

 

 

 

 

 

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 
Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 
Access AccuTnI+3 

k121214: Response to FDA Letter of 
May 3, 2013 

Page 35 of 37 CONFIDENTIAL  

 

Figure 13-14: Power Function Model Fits for Instrument 402603 

 
 

 

 

Figure 13-15: Power Function Model Fits for Instrument 502884 
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Figure 13-16: Power Function Model Fits for Instrument 507310 

 

 

Table 13-8: Serum LoQ Summary by Power Function Model 

Group 

Log-log Linear Log-log Quadratic 

10% CV LoQ 20% CV LoQ Adj R2 10% CV LoQ 20% CV LoQ Adj R2 

Run T = 18 ºC 0.018 <0.017 0.86 0.022 <0.017 0.94 

Run T = 23 ºC 0.018 <0.017 0.47 0.025 0.017 0.85 

Run T = 28 ºC 0.039 0.016 0.86 0.034 0.017 0.93 

Lot 225961 0.030 0.012 0.82 0.027 0.016 0.95 

Lot 225962 0.022 <0.019 0.63 0.028 <0.019 0.90 

Inst 402603 0.022 <0.019 0.63 0.028 <0.019 0.90 

Inst 502884 0.032 <0.014 0.76 0.029 0.018 0.93 

Inst 507310 0.026 0.010 0.85 0.025 0.013 0.90 

 

In all cases, the log-log quadratic power function model represents a superior fit of the serum plasma data. 

Therefore, BEC used the quadratic function data to derive the best estimate of LoQ. 

Conclusion:   

Using the best fit log-log quadratic power function for each sub-analysis, the highest estimated LoQ was 

chosen for the device claim. This data analysis supports a 10% CV LoQ of 0.04 ng/mL and a 20% CV LoQ 

of 0.02 ng/mL for both sample matrices.  A copy of the revised Instructions for Use (IFU) is attached in 

Appendix 8.
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(13)(b) Please also provide all of the electronic data for your latest LoQ studies as Excel files including and identifying 
all of the variables included in your dataset (i.e., sample number, instrument number, reagent lot, calibration 
temperature, run temperature, run number, day number, and any other variable).  Please refer to the following 
link which provides explanatory details on presentation format and documentation recommendations: 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSub
missions/ucm136377.htm 

 

BEC Response to Question 13(b) 

The latest LoQ study data is provided in an Excel file identifying all variables included in the dataset.  Line data 

for this study is provided in STATISTICAL DATA/k121214-S001 Line Data.zip, Tab “Q2 Lmts of Detection 

(LoD-LoQ). 
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Table A1-1 below indicates the acceptance criteria that were in place when the study was originally 
conducted, and if they were changed, the revised acceptance criteria.  If a study was repeated or 
reanalyzed after the acceptance criteria were changed, only the new criteria were applied.  If a study was 
not repeated or reanalyzed after the acceptance criteria were changed, the data were examined, and 
confirmed to meet the revised acceptance criteria. 
 

Table A1-1:  Summary of Analytical Studies and Acceptance Criteria 

Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 

Original AccuTnI+3 510(k) Submission 
1  K121214 Submission  

Section 8.1 – Limit of 
Blank 

LoB ≤ 0.010 ng/mL No change 

2  K121214 Submission  
Section 8.2 – Limit of 
Detection 
 
 

LoD ≤ 0.030 ng/mL
 
Between temperature variability:  
for doses ≤ 0.105 ng/mL, SD ≤ 
0.0084 ng/mL 

LoD ≤ 0.030 ng/mL 
 
Between temperature variability:  
for doses ≤ 0.075 ng/mL, SD ≤ 0.006 
ng/mL 

3  K121214 Submission, 
Section 8.3 ‐ Limit of 
Quantitation multi‐
temp and cross‐temp 
analyses 
 
 

10% CV LoQ ≤ 0.06 ng/mL
20% CV LoQ ≤ 0.03 ng/mL 
 
Between temperature variability:  
for doses ≤ 0.105 ng/mL, SD ≤ 
0.0084 ng/mL; for doses > 0.105, 
CV ≤ 8% 

10% CV LoQ ≤ 0.06 ng/mL
20% CV LoQ ≤ 0.03 ng/mL 
 
Between temperature variability:  
for doses ≤ 0.075 ng/mL, SD ≤ 0.006 
ng/mL; for doses > 0.075 ng/mL, 
CV ≤ 8%  

4  K121214 Submission, 
Section 8.4 ‐ Precision 
 

Total imprecision:  For doses > 
0.105 ng/mL, %CV ≤ 8%; for doses ≤ 
0.105 ng/mL, SD ≤ 0.0084 ng/mL 

Total imprecision:  For doses > 
0.075 ng/mL, %CV ≤ 8%; For doses ≤ 
0.075 ng/mL, SD ≤ 0.006 ng/mL 

5  K121214 Submission, 
Section 8.5 ‐ Linearity 

If the higher order term of the 
polynomial fit is significant, the fit 
of the polynomial regression 
demonstrating significance at each 
sample must have a bias (maximum 
deviation from linearity) ≤16% for 
doses >0.105 ng/mL or ≤0.0168 
ng/mL for doses ≤0.105 ng/ mL in 
comparison to the linear regression 
fit.   

If the higher order term of the 
polynomial fit is significant, the fit 
of the polynomial regression 
demonstrating significance at each 
sample must have a bias (maximum 
deviation from linearity) ≤16% for 
doses >0.075 ng/mL or ≤0.012 
ng/mL for doses ≤0.075 ng/ mL in 
comparison to the linear regression 
fit.   

6  K121214 Submission, 
Section 8.6‐ High dose 
Hook Effect 

No hook effect from S5 calibrator 
concentration up to at least 2,000 
ng/mL 

No change 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 
7  K121214 Submission, 

Section 8.7.1 – 
Reagent pack real time 
stability 
 
 

Stable ≥ 6 months
 

 For each time point tested, 
individual controls may be 
greater than ± 2.00 Z from their 
stated mean as long as that 
individual control is within ± 
1.00Z from baseline. 

 The overall mean Z of control 
sets cannot be greater than 
±1.00 Z from the baseline 
overall mean Z. 

 All replicates of normal patient 
samples must be ≤0.04 ng/mL 
on each instrument at each 
time point. 

Stable ≥ 6 months 
 
For each sample, plot percent 
difference, or difference in 
concentration from the baseline, on 
the y‐axis as a function of time (x‐
axis).  Construct a linear regression 
through all data points.  Then: 

 For individual samples ≤ 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 
0.0075 ng/mL (1.25 x 0.006 
ng/mL) of the y‐axis value of 
the regression line at baseline 
(time 0). 

 For individual samples > 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 16% 
(2 SD) of the y‐axis value of the 
regression line at baseline 
(time 0). 

 All replicates of normal patient 
samples must be ≤0.02 ng/mL 
on each instrument at each 
time point. 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 
8  K121214 Submission, 

Section 8.7.2 – 
Reagent open pack 
stability 

Stable ≥ 35 days
 
Best fit line through all controls and 
time points at maximum time point 
(≥ 35 days) must be within ±10.0% 
of line fit at baseline for samples > 
0.105 ng/mL.  For samples ≤ 
0.105 ng/mL, a ±125% of the 
expected SD (0.0084 ng/mL) 
specification will be applied. 

Stable ≥ 35 days 
 
For each sample, plot percent 
difference, or difference in 
concentration from the baseline, on 
the y‐axis as a function of time (x‐
axis).  Construct a linear regression 
through all data points.  Then: 

 For individual samples ≤ 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 
0.0075 ng/mL (1.25 x 0.006 
ng/mL) of the y‐axis value of 
the regression line at baseline 
(time 0). 

 For individual samples > 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 10% 
(1.25 x 8%) of the y‐axis value 
of the regression line at 
baseline (time 0). 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 
9  K121214 Submission, 

Section 8.7.3 – Stored 
calibration curve 
stability 

Stable ≥ 35 days
 
Best fit line through all controls and 
time points at maximum time point 
(≥ 35 days) must be within ±10.0% 
of line fit at baseline for samples > 
0.105 ng/mL. For samples ≤ 
0.105 ng/mL, a ±125% of the 
expected SD (0.0084 ng/mL) 
specification will be applied. 

Stable ≥ 35 days 
 
For each sample, plot percent 
difference, or difference in 
concentration from the baseline, on 
the y‐axis as a function of time (x‐
axis).  Construct a linear regression 
through all data points.  Then: 

 For individual samples ≤ 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 
0.0075 ng/mL (1.25 x 0.006 
ng/mL) of the y‐axis value of 
the regression line at baseline 
(time 0). 

 For individual samples > 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 10% 
(1.25 x 8%) of the y‐axis value 
of the regression line at 
baseline (time 0). 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 
10  K121214 Submission, 

Section 8.7.4 – 
Calibrator real time 
Stability 
 

Stable ≥ 6 months
 

 For each time point tested, 
individual controls may be 
greater than ± 2.00 Z from their 
stated mean as long as that 
individual control is within 
±1.00Z from baseline   

 The overall mean Z of control 
sets cannot be greater than 
±1.00 Z from the baseline 
overall mean Z 

 For primary reference 
calibrators, the mean % dose 
difference from baseline needs 
to be ±11% for levels S1 and 
S2, and ±10% for levels S3 
through S5.  

 All replicates of normal patient 
samples must be ≤0.04 ng/mL 
on each instrument at each 
time point 

Stable ≥ 6 months 
 
For each sample, plot percent 
difference, or difference in 
concentration from the baseline, on 
the y‐axis as a function of time (x‐
axis).  Construct a linear regression 
through all data points.  Then: 

 For individual samples ≤ 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 
0.0075 ng/mL (1.25 x 0.006 
ng/mL) of the y‐axis value of 
the regression line at baseline 
(time 0). 

 For individual samples > 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 16% 
(2 SD) of the y‐axis value of the 
regression line at baseline 
(time 0). 

 For primary reference 
calibrators, the mean % dose 
difference from baseline needs 
to be ±11% for levels S1 and S2, 
and ±10% for levels S3 through 
S5. 

 All replicates of normal patient 
samples must be ≤0.02 ng/mL 
on each instrument at each 
time point 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 
11  K121214 Submission, 

Section 8.7.5 – 
Calibrator open vial 
stability 
 

Stable ≥ 60 days
 
Best fit line through all controls and 
time points at maximum time point 
(≥ 60 days) must be within ±10.0% 
of line fit at baseline for samples > 
0.105 ng/mL.  For samples 
≤ 0.105 ng/mL, a ±125% of the 
expected SD (0.0084 ng/mL) 
specification will be applied. 

Stable ≥ 60 days 
 
For each sample, plot percent 
difference, or difference in 
concentration from the baseline, on 
the y‐axis as a function of time (x‐
axis).  Construct a linear regression 
through all data points.  Then: 

 For individual samples ≤ 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 
0.0075 ng/mL (1.25 x 0.006 
ng/mL) of the y‐axis value of 
the regression line at baseline 
(time 0). 

 For individual samples > 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 10% 
(1.25 x 8%) of the y‐axis value 
of the regression line at 
baseline (time 0). 

12  K121214 Submission, 
Section 8.8 – 
Interference and 
Analytical Specificity 

For doses > 0.105 ng/mL, the 
percent change must be ≤ 10.0% 
from the diluent control.   
For normal samples, either the test 
sample must read less than or 
equal to the established 99

th 
percentile URL; or, if the test 
samples exceed the 99th percentile 
URL, the difference between the 
test and control sample must be 
≤0.01 ng/mL.  

For doses > 0.105 ng/mL, the 
percent change must be ≤ 10.0% 
from the diluent control.   
 
For samples containing analyte at 
doses ≤ 0.075 ng/mL the change 
must be ≤ 0.006 ng/mL from diluent 
control.  
 

13  K121214 Submission, 
Section 8.9 – Cross‐
reactivity 

Cross reactivity ≤ 1.00 % No change 

14  K121214 Submission, 
Section 8.10 – Sample 
Matrix Comparison 

Slope = 1.00 ± 0.10; r > 0.95 No change 

15  K121214 Submission, 
Section 8.12 Thermal 
Sensitivity‐Robustness 

p > 0.05  or slope ≤ 0.010 No change 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 
16  K121214 Submission, 

Section 8.13‐ Thermal 
Sensitivity – Impact on 
Low Dose 
Concordance/ 
Agreement 

McNemar p‐value non‐significant 
(p> 0.05).  If significant, 
concordance must be ≥ 90%; bias 
≤ 0.0084 ng/mL at cutoffs. 

McNemar p‐value non‐significant 
(p > 0.05).  If significant, 
concordance must be ≥ 90%; bias 
≤ 0.006 ng/mL at cutoffs. 
 
If R2 < 0.95, then the bias estimate 
at the clinical cutoff of 0.03 ng/mL 
must be ≤0.006 ng/mL, using a best 
fit regression line. 

17  K121214 Submission, 
Section 8.14 – Thermal 
Sensitivity‐ Impact on 
Cross‐Temperature 
Method Comparison 

Slope = 1.00 ± 0.10;  r> 0.95 No change 

First AI Letter Response 
18  First AI Letter, 

Question 1 ‐ 
Concordance Repeat 
Study 
 
 

At the URL of 0.02 ng/mL and the 
clinical cutoff of 0.03 ng/mL, the 
McNemar p‐value non‐significant 
(p> 0.05).  If significant, 
concordance must be ≥ 90%; bias 
≤ 0.0084 ng/mL at cutoffs. 
 

McNemar p‐value non‐significant 
(p > 0.05).  If significant, 
concordance must be ≥ 90%; bias 
≤ 0.006 ng/mL at cutoffs. 
 
If R2 < 0.95, then the bias estimate 
at the clinical cutoff of 0.03 ng/mL 
must be ≤0.006 ng/mL, using a best 
fit regression line. 

19  First AI Letter, 
Question 6 – Full‐
Range Linearity Repeat 
Study 
 
 

The higher order (2nd or 3rd) term of 
the polynomial fit should be non‐
significant (p > 0.05).  If significant, 
the fit of the polynomial regression 
demonstrating significance at each 
sample must have a bias ≤16% for 
doses > 0.105 ng/mL or ≤ 0.0168 
ng/mL for doses ≤ 0.105 ng/mL in 
comparison to the linear regression 
fit. 

The higher order (2
nd or 3rd) term of 

the polynomial fit should be non‐
significant.  If significant, the fit of 
the polynomial regression 
demonstrating significance at each 
sample must have a bias ≤ 16% for 
doses > 0.075 ng/mL or ≤ 0.012 
ng/mL for doses ≤ 0.075 ng/mL in 
comparison to the linear regression 
fit. 

20  First AI Letter, 
Question 8 ‐ Additional 
Interfering Substance 
Testing at 0.05 ng/mL 
troponin 

The change must be ≤ 0.0084 
ng/mL from diluent control for 
samples containing analyte at 
doses ≤ 0.105 ng/mL. 

The change must be ≤ 0.006 ng/mL 
from diluent control for samples 
containing analyte at doses ≤ 0.075 
ng/mL. 

21  First AI Letter, 
Question 10 ‐ 
Additional multi‐temp 
precision testing 

For doses > 0.105 ng/mL, %CV ≤ 
8%; for doses ≤ 0.105 ng/mL, SD 
≤ 0.0084 ng/mL 

For doses > 0.075 ng/mL, %CV ≤ 8%; 
for doses ≤ 0.075 ng/mL, SD ≤ 0.006 
ng/mL 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 

Second AI Letter 
22  Second AI Letter, 

Question 3 ‐ Truncated 
Range Linearity Study 
 
 

N/A
 
Note:  this new study was run after 
the acceptance criteria were 
tightened – hence no “original” 
specification. 

If the higher order term of the 
polynomial fit is significant, the fit 
of the polynomial regression 
demonstrating significance at each 
sample must have a bias (maximum 
deviation from linearity) ≤ 16% for 
doses > 0.075 ng/mL or ≤ 0.012 
ng/mL for doses ≤ 0.075 ng/mL in 
comparison to the linear regression 
fit.   

23  Second AI Letter, 
Question 3 – 
Additional cross‐temp 
full‐range linearity 
analyses 
 
 

If the higher order term of the 
polynomial fit is significant, the fit 
of the polynomial regression 
demonstrating significance at each 
sample must have a bias ≤16% for 
doses > 0.105 ng/mL or ≤ 0.0168 
ng/mL for doses ≤ 0.105 ng/mL in 
comparison to the linear regression 
fit. 

If the higher order term of the 
polynomial fit is significant, the fit 
of the polynomial regression 
demonstrating significance at each 
sample must have a bias ≤16% for 
doses > 0.075 ng/mL or ≤ 0.012 
ng/mL for doses ≤ 0.075 ng/mL in 
comparison to the linear regression 
fit. 

24  Second AI Letter, 
Question 4 ‐ Additional 
Overall precision 
analyses 

For doses > 0.105 ng/mL, %CV 
≤ 8%; for doses ≤ 0.105 ng/mL, SD 
≤ 0.0084 ng/mL 

For doses > 0.075 ng/mL, %CV ≤ 8%; 
for doses ≤ 0.075 ng/mL, SD ≤ 0.006 
ng/mL 

25  Second AI Letter, 
Question 9 ‐ Reanalysis 
of In‐Use Stability 
Studies (open reagent 
pack, stored 
calibration curve, and 
open calibrator vial)   

Best fit line through all controls and 
time points at maximum time point 
(≥ 35 days) must be within ±10.0% 
of line fit at baseline for samples > 
0.105 ng/mL.  For samples ≤ 
0.105 ng/mL, a ±125% of the 
expected SD (0.0084 ng/mL) 
specification will be applied. 

For each sample, plot percent 
difference, or difference in 
concentration from the baseline, on 
the y‐axis as a function of time 
(x‐axis).  Construct a linear 
regression through all data points.  
Then: 

 For individual samples ≤ 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 
0.0075 ng/mL (1.25 x 0.006 
ng/mL) of the y‐axis value of 
the regression line at baseline 
(time 0). 

 For individual samples > 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 10% 
(1.25 x 8%) of the y‐axis value 
of the regression line at 
baseline (time 0). 
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Study #  Study Identifier  Original Acceptance Criteria  Updated Acceptance Criteria 
26  Second AI Letter, 

Question 9 
 
Reanalysis of Real Time 
Stability Studies 
(reagent pack and 
calibrator) 

 For each time point tested, 
individual controls may be 
greater than ± 2.00 Z from their 
stated mean as long as that 
individual control is within 
± 1.00 Z from baseline   

 The overall mean Z of control 
sets cannot be greater than 
±1.00 Z from the baseline 
overall mean Z   

 All replicates of normal patient 
samples must be ≤ 0.04 ng/mL 
on each instrument at each 
time point 

 

For each sample, plot percent 
difference, or difference in 
concentration from the baseline, on 
the y‐axis as a function of time 
(x‐axis).  Construct a linear 
regression through all data points.  
Then: 

 For individual samples ≤ 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 
0.0075 ng/mL (1.25 x 0.006 
ng/mL) of the y‐axis value of 
the regression line at baseline 
(time 0). 

 For individual samples > 0.075 
ng/mL, the y‐axis value of the 
regression line through all 
replicates and all time points 
must at all times be within 16% 
(2 SD) of the y‐axis value of the 
regression line at baseline 
(time 0). 

 All replicates of normal patient 
samples must be ≤ 0.02 ng/mL 
on each instrument at each 
time point 

27 
 

Second AI Letter, 
Question 10 ‐ 
Calibrator Value 
Assignment 
Verification 

For doses ≤ 0.105 ng/mL, the lower 
and upper 95% confidence limits 
around the mean difference 
between TEST and REF results must 
be between ‐0.0084 ng/mL and 
+0.0084 ng/mL. 
For doses > 0.105 ng/mL, the lower 
and upper 95% confidence limits 
around the mean difference 
between TEST and REF results must 
be within ±8% of the REF result. 

For doses ≤ 0.075 ng/mL, the lower 
and upper 95% confidence limits 
around the mean difference 
between TEST and REF results must 
be between ‐0.006 ng/mL and 
+0.006 ng/mL. 
For doses > 0.075 ng/mL, the lower 
and upper 95% confidence limits 
around the mean difference 
between TEST and REF results must 
be within ±8% of the REF result. 
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Appendix 2: Original AccuTnI Fresh vs. Frozen Data  
(Data originally submitted as part of k010429) 
 
Frozen vs. Fresh Sample Comparison 
 
Purpose: Evaluate the effect of freezing on cardiac troponin I (c TnI) levels in lithium heparin (LiHep) 
plasma. 
 
Protocol: To determine regression statistics for fresh and frozen specimens, fresh lithium heparin samples 
were analyzed in duplicate. The frozen aliquots were stored at -20 C or colder for a minimum of 3 days. 
Samples were thawed for a maximum of 1 hour, mixed, centrifuged and analyzed in duplicate. 
 
Statistical Treatment: To estimate the regression equation, a Standardized Principle Component method (a 
Deming method) was utilized.  The correlation statistics were calculated and are shown below. 
 
Conclusions: There were no trends noted and no clinically significant bias between fresh and frozen samples.  
The results are presented below in Table A2-1 and Figure A2-1. 
 

Table A2-1:  Frozen vs. Fresh Sample Comparison 
 

n 
Range of 

Observations 
(ng/mL) 

Slope 
(95% CI of Slope) 

Intercept 
(95% CI of Intercept) 

r 

169  0.02 – 91.08  0.952 (0.945 to 0.959)  0.129 (0.074 to 0.184)  0.999 

 
 

Figure A2-1: Sample Comparison 
Frozen Lithium Heparin vs. Fresh Lithium Heparin 
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Appendix 3: AccuTnI Fresh vs. Frozen Sample Comparison (2009) 

Protocol:  The objective of this study was to evaluate the effect of freezing on cardiac troponin I (c TnI) 
levels in lithium heparin (LiHep) plasma as determined by the modified AccuTnI assay an Access 2 
Immunoassay analyzer.  Fresh lithium heparin samples were analyzed in singleton using one lot of 
AccuTnI reagent.  The frozen aliquots were stored at -20 °C or colder for a minimum of 48 hours.  
Samples were thawed for a maximum of one hour, mixed, centrifuged and analyzed in singleton. 

Statistical analysis:  Both Deming and Passing-Bablok method comparisons were performed between 
fresh and frozen samples.  Only samples with dose value > 0.01 ng/mL (analytical sensitivity) were 
included in the method comparison analysis.  Correlation coefficient was calculated for each comparison.   

Acceptance criteria:  Slope = 1.00 ± 0.10 

Conclusions:  The slopes of both regressions between fresh and frozen samples meet the acceptance 
criteria.  The results are presented below in Table A3-1, Table A3-2, and Table A3-3. 

Table A3-1: Fresh vs. Frozen Description Summary 

n  Dose Range 
ng/mL 

r  R2

45  (0.021 ‐ 39.22) 1.000 1.00

 
 

Table A3-2:  Passing-Bablok Method Comparison – Fresh vs. Frozen Samples 

n  Intercept  95% CI of Intercept  Slope  95% CI of Slope 

45  ‐0.0031  (‐0.0048, ‐0.0002) 0.94 (0.93, 0.95) 

 
 

Table A3-3:  Deming Method Comparison – Fresh vs. Frozen Samples 

n  Intercept  95% CI of Intercept  Slope  95% CI of Slope 

45  ‐0.0093  (‐0.050, 0.031) 0.94 (0.92, 0.96) 
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Indications for Use Form 
 

510(k) Number (if known): k121214 

 
Device Name: Access AccuTnI+3 Reagent and Calibrator for use on the Access 

2 Immunoassay Systems  
 
 
Indications for Use: 
 
The Access AccuTnI+3 assay is a paramagnetic particle, chemiluminescent 
immunoassay for the quantitative determination of cardiac troponin I (cTnI) levels 
in human serum and plasma using the Access 2 Immunoassay System to aid in 
the diagnosis of myocardial infarction. 

 
The Access AccuTnI+3 Calibrators are intended to calibrate the Access 
AccuTnI+3 assay for the quantitative determination of cardiac troponin I (cTnI) 
levels in human serum and plasma using the Access 2 Immunoassay System to 
aid in the diagnosis of myocardial infarction. 

 
The Access 2 Immunoassay System is an in vitro diagnostic device used for the 
quantitative, semi-quantitative, or qualitative determination of various analyte 
concentrations found in human body fluids. 

 
 

Prescription Use ___X____ 
(Part 21 CFR 801 Subpart D) 

AND/OR
Over-The-Counter Use _______
(21 CFR 801 Subpart C)             

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER 
PAGE IF NEEDED) 

 

 
Concurrence of CDRH, Office of In Vitro Devices and Radiological Health (OIR) 
  
______________________________ 
Division Sign-Off 
Office of In Vitro Devices and Radiologic Health 
Evaluation and Safety 
510(k)____________________ 

Appendix 4 Indications for Use Page A4-2

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 

 
Access AccuTnI+3 

k121214 Additional Requests

     

 

Appendix 5: 510(k) Summary 

 

 

 

 

 

 

 

 

This Page Intentionally Left Blank 

 

 

 

 

 

 

 

 

 

Appendix 5 510(k) Summary Page A5-1

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



510(k) Summary 
 
This summary of 510(k) safety and effectiveness information is being submitted in 
accordance with the requirements of 21 CFR 807.92 
 
The assigned 510(k) number is k121214 
   
Submitted By:  

Beckman Coulter, Inc. 
1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Telephone: (952) 368-1142 
Fax: (952) 368-7610 

Contact Person: 
 Kerrie Oetter 

1000 Lake Hazeltine Drive 
Chaska, MN 55318 
Telephone: (952) 368-7858 
Fax: (952) 368-7610 

 
Date Prepared:  

May 24, 2013 
 
Device Name: 

Proprietary / Trade Name: Access
 
AccuTnI+3 Reagent and Calibrator for use on 

the Access 2 Immunoassay Systems  
Common Name: Troponin I Enzyme Immunoassay 
Classification Name: Immunoassay, Troponin Subunits 
Classification Regulation: 21 CFR 862.1215 
Classification Product Code: MMI 
Subsequent Product Code:  JIT 
 
Proprietary / Trade Name: Access 2 Immunoassay System  
Common Name: Discrete photometric chemistry analyzer for clinical use 
Classification Name: Discrete photometric chemistry analyzer for clinical use 
Classification Regulation: 21 CFR 862.2160 
Classification Product Code: JJE 
 

Predicate Devices:  
The Access AccuTnI+3 assay and calibrators claim substantial equivalence to the 
TnI-Ultra™ Assay and Calibrators for the Siemens ADVIA Centaur® System, 
FDA 510(k) Number K053020, cleared December 30, 2005.  

The Access 2 Immunoassay System claims substantial equivalence to the Access 
2 Immunoassay System (K922823/A007), cleared July 2, 2001.  
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Device Description:  

The Access AccuTnI+3 reagents, AccuTnI+3 calibrators and the Access 2 
Immunoassay System compose the Access Immunoassay System for the 
quantitative determination of cardiac troponin I (cTnI) in human serum and 
plasma. 

The Access AccuTnI+3 reagent packs contain specific reagents for the in vitro 
diagnostic measurement of cTnI including: 

 Paramagnetic particles coated with mouse monoclonal anti-human cardiac 
troponin I suspended in TRIS buffered saline, with surfactant, bovine 
serum albumin (BSA) matrix, <0.1% sodium azide, and 0.1% ProClin 
300. 

 0.1N NaOH. 
 TRIS buffered saline, surfactant, <0.1% sodium azide and 0.1% ProClin 

300. 
 Mouse monoclonal anti-human cTnI alkaline phosphatase conjugate 

diluted in ACES buffered saline, with surfactant, BSA matrix, protein 
(bovine, goat, mouse), <0.1% sodium azide, and 0.25% ProClin 300. 

 
The Access AccuTnI+3 Calibrator set contains multi-point calibrators for use with 
the Access AccuTnI+3 assay.  Individual vials contain zero or approximately 0.3, 
1.2, 5.0, 25 and 100 ng/mL (g/L) of recombinant cardiac troponin I complex, 
respectively, in a buffered BSA matrix, with surfactant,  
<0.1% sodium azide, and 0.1% ProClin 300. 

 
Intended Use:  

The Access AccuTnI+3 assay is a paramagnetic particle, chemiluminescent 
immunoassay for the quantitative determination of cardiac troponin I (cTnI) levels 
in human serum and plasma using the Access 2 Immunoassay System to aid in the 
diagnosis of myocardial infarction. 

 
The Access AccuTnI+3 Calibrators are intended to calibrate the Access 
AccuTnI+3 assay for the quantitative determination of cardiac troponin I (cTnI) 
levels in human serum and plasma using the Access 2 Immunoassay System to 
aid in the diagnosis of myocardial infarction. 

 
The Access 2 Immunoassay System is an in vitro diagnostic device used for the 
quantitative, semi-quantitative, or qualitative determination of various analyte 
concentrations found in human body fluids. 

 
Comparison to the Predicates:  

The Access AccuTnI+3 and the predicate device, ADVIA Centaur® TnI-Ultra™, 
were compared. The information for the predicate device was derived from the 
predicate device 510(k) Summary and product labeling.  
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Similarities between the Access AccuTnI+3 Reagent and Calibrator  
and the Predicate 

 

Characteristic 
Predicate Device 

ADVIA Centaur® TnI-Ultra™ 
K053020 

New Device 
Access AccuTnI+3 

Intended Use An in vitro diagnostic method for the 
quantitative measurement of cardiac 
TnI in serum and plasma to aid in the 
diagnosis of myocardial infarction.  

same 

Assay Principle Chemiluminescent sandwich 
immunoassay 

same 

Test System Automated immunoassay instrument same 

Sample Type Serum and heparinized plasma same 

Reagent Pack 
configuration 

Reagents ready to use and separated in 
a single reagent pack 

same 

Primary Reagent 
Materials 

Solid phase magnetic particles, anti- 
cTnI antibodies 

same 

 
 
 

Differences between the Access AccuTnI+3 Reagent and Calibrator  
and the Predicate 

 

Characteristic 
Predicate Device 

ADVIA Centaur® TnI-Ultra™ 
K053020 

New Device 
Access AccuTnI+3 

Sample Type EDTA plasma No EDTA plasma claim 

Immunoassay 
Instrument 

ADVIA Centaur Access 2 Immunoassay System 

Calibrator 
Materials 

Bovine cTnI in goat serum Recombinant troponin complex in buffered 
BSA 

Calibrators: 
number and type 

Two Lyophilized :  high and low (use 
with Master Curve) 

Six Liquid: approximately 0, 0.3, 1.2, 5.0, 
25 and 100 ng/mL with no master curve 

Specific Reagent 
Materials 

Polyclonal goat anti-cTnI antibody 
labeled with acridinium ester, 2 
biotinylated mouse monoclonal anti-
cTnI antibodies, magnetic particles 
conjugated with streptavidin 

Mouse monoclonal anti-human cTnI 
alkaline phosphatase conjugate, magnetic 
particles coated with mouse monoclonal 
anti-human cTnI 

Sample Volume  100l 55l 
Analytical 
Measuring Range 

0.008 ng/mL to 50 ng/mL 0.02 ng/mL to 100 ng/mL 
 

Acute Myocardial 
Infarction (AMI) 
Cutoff 

0.9 ng/mL per WHO-defined cutoff  0.03ng/mL based on clinical trial outcome  

Expected Results 
(Upper Reference 
Limit) 

99th percentile of 0.04 ng/mL; range of 
0.02- 0.06 ng/mL 

99th percentile of 0.02 with a 95% 
Confidence Interval (CI) of 0.01- 0.05 
ng/mL  

Precision Total CV of 10% at a level of 0.042 
ng/mL 

Total CV of ≤8% at concentrations >0.075 
ng/mL.  SD ≤0.006 at concentrations 
≤0.075 ng/mL 
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Characteristic 
Predicate Device 

ADVIA Centaur® TnI-Ultra™ 
K053020 

New Device 
Access AccuTnI+3 

Indications for 
Use Statement 

The ADVIA Centaur TnI-Ultra (TnI 
Ultra) is for in vitro diagnostic use in 
the quantitative determination of 
cardiac Troponin in human serum and 
heparinized and EDTA plasma. 
Cardiac troponin I determinations aid 
in the diagnosis of acute myocardial 
infarction and in the risk stratification 
of patients with non-ST segment 
elevation acute coronary syndromes 
with respective to relative risk 
mortality, myocardial infarction or 
increased probability of ischemic 
events requiring urgent 
revascularization procedures. 
 
The ADVIA Centaur TnI-Ultra 
Calibrator is for the in-vitro diagnostic 
use in the calibration of the TnI-Ultra 
assay on the ADVIA Centaur 

System.  

The Access AccuTnI+3 assay is a 
paramagnetic particle, chemiluminescent 
immunoassay for the quantitative 
determination of cardiac troponin I (cTnI) 
levels in human serum and plasma using 
the Access 2 Immunoassay System to aid 
in the diagnosis of myocardial infarction. 
 
The Access AccuTnI+3 Calibrators are 
intended to calibrate the Access 
AccuTnI+3 assay for the quantitative 
determination of cardiac troponin I (cTnI) 
levels in human serum and plasma using 
the Access 2 Immunoassay System to aid 
in the diagnosis of myocardial infarction. 
 
 

 
The Access 2 Immunoassay System and the previously cleared version of the 
Access 2 Immunoassay System were compared.  

 
Similarities between the Access 2 Immunoassay System 

and the Predicate 
 

Characteristic 
Predicate Device 
Access 2 System 
K922823/A007 

New Device 
Access 2 System 

 
Indication for Use The Access 2 Immunoassay system is 

an in vitro diagnostic device used for 
the quantitative, semi-quantitative, or 
qualitative determination of various 
analyte concentrations found in human 
body fluids. 

same 

Operating 
Principle 

Micro computer controlled, random 
and continuous access 

same 

Assay Type  Enzyme immunoassays same

Detection Chemiluminescent same

Modules Carousel, pipettor, analytical, fluidic, 
electronic/systems computer/peripheral 

same
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Differences between the Access 2 Immunoassay System  

and the Predicate 
 

Characteristic 
Predicate Device 

Access 2 Immunoassay System 
K922823/A007 

New Device 
Access 2 Immunoassay System 

 
Thermal algorithm 
capability 

Not present Present 

Assay Protocol 
File (APF) 

AccuTnI APF AccuTnI APF with addition of the thermal 
algorithm and “U” command 

Software Version 2.4-3.2 Version 3.3: added capability to implement 
the thermal algorithm and “U” Command; 
added result suppression when instrument 
internal case temperature is outside 18° to 
36°C 

Operating 
Temperature 

18°C to 32°C ambient 18°C to 28°C ambient 
18°C to 36°C instrument case temperature 
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#

Form Approved: OMB No. 0910-0120; Expiration Date: 12/31/13

FORM FDA 3654  (12/10) Page 1 PSC Graphics (301) 443-6740 EF

510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.

CLSI C28-A3c, Defining Establishing, and Verifying Reference Intervals in the Clinical Laboratory; Approved Guideline

7-224
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#

Form Approved: OMB No. 0910-0120; Expiration Date: 12/31/13

FORM FDA 3654  (12/10) Page 1 PSC Graphics (301) 443-6740 EF

510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.

CLSI EP05-A2, Evaluation of Precision Performance of Quantitative Measurement Methods; Approved Guideline

7-110
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#

Form Approved: OMB No. 0910-0120; Expiration Date: 12/31/13

FORM FDA 3654  (12/10) Page 1 PSC Graphics (301) 443-6740 EF

510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.

CLSI EP6-A, Evaluation of the Linearity of Quantitative Measurement Procedures: A Statistical Approach ; Approved Guideline

7-193
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EXTENT OF STANDARD CONFORMANCE 
SUMMARY REPORT TABLE

STANDARD TITLE

FORM FDA 3654 (12/10) Page 2

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

CONFORMANCE?

Yes No

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an 
explanation is needed under “justification.” Some standards include options, so similar to deviations, the option chosen needs to be 
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options 
selected when following a standard is required under “type of deviation or option selected,” “description” and “justification” on the 
report.  More than one page may be necessary.
Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental 
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

N/A

CONFORMANCE?

Yes No N/A

CONFORMANCE?

Yes No N/A

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services 
Food and Drug Administration  
Office of Chief Information Officer  
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it 
displays a currently valid OMB control number.

 CLSI EP6-A, Evaluation of the Linearity of Quantitative Measurement Procedures: A Statistical Approach ; Approved Guideline

4.7 Sample Preparations and Value Assignment

The example in the text uses 5 samples evenly spaced in concentration over the analyte range.

Additional determinations were made with more than 5 samples, including extra samples at low concentrations.

FDA: "We recommend that in your new linearity study, you span your claimed range but also include several samples at the lower 
end of your reportable range (for example a value around your cut off but above your LoQ and several samples under 1 ng/mL)."
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#

Form Approved: OMB No. 0910-0120; Expiration Date: 12/31/13

FORM FDA 3654  (12/10) Page 1 PSC Graphics (301) 443-6740 EF

510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.

CLSI EP07-A2, Interference Testing in Clinical Chemistry Approved Guideline

7-127
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EXTENT OF STANDARD CONFORMANCE 
SUMMARY REPORT TABLE

STANDARD TITLE

FORM FDA 3654 (12/10) Page 2

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

CONFORMANCE?

Yes No

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an 
explanation is needed under “justification.” Some standards include options, so similar to deviations, the option chosen needs to be 
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options 
selected when following a standard is required under “type of deviation or option selected,” “description” and “justification” on the 
report.  More than one page may be necessary.
Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental 
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

N/A

CONFORMANCE?

Yes No N/A

CONFORMANCE?

Yes No N/A

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services 
Food and Drug Administration  
Office of Chief Information Officer  
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it 
displays a currently valid OMB control number.

CLSI EP07-A2, Interference Testing in Clinical Chemistry Approved Guideline

7 Estimation of Interference Characteristics

The first option was chosen: evaluating the effects of potentially interfering substances added to the sample of interest

The second option was not chosen: evaluating the bias of individual, representative patient specimens in comparison to a highly 
specific comparative measurement procedure

There is no reference measurement procedure for troponin with which to compare.
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#

Form Approved: OMB No. 0910-0120; Expiration Date: 12/31/13

FORM FDA 3654  (12/10) Page 1 PSC Graphics (301) 443-6740 EF

510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.

CLSI EP17-A2: Evaluation of Detection Capability for Clinical Laboratory Measurement Procedures; Approved Guideline

7-233
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EXTENT OF STANDARD CONFORMANCE 
SUMMARY REPORT TABLE

STANDARD TITLE

FORM FDA 3654 (12/10) Page 2

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

CONFORMANCE?

Yes No

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an 
explanation is needed under “justification.” Some standards include options, so similar to deviations, the option chosen needs to be 
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options 
selected when following a standard is required under “type of deviation or option selected,” “description” and “justification” on the 
report.  More than one page may be necessary.
Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental 
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

N/A

CONFORMANCE?

Yes No N/A

CONFORMANCE?

Yes No N/A

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services 
Food and Drug Administration  
Office of Chief Information Officer  
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it 
displays a currently valid OMB control number.

 CLSI EP17-A2: Evaluation of Detection Capability for Clinical Laboratory Measurement Procedures; Approved Guideline

5.4

6.6

Precision Profile Approach (LoD)

Variant Approach: Combined Limits of Detection and Quantitation Evaluation

The protocol and analysis described in this section was used rather than the "Classical Approach" from Section 5.3

a) The precision profile approach was used for both LoQ and LoD (see above). b) The measure used was within-laboratory 
imprecision.

Standard deviations at multiple low concentrations were determined to create a precision profile. The concentration where 95% of 
results are above LoB was determined from this profile.

There is a relationship between standard deviation and concentration at very low concentrations due to the excellent imprecision 
characteristics of this assay. Therefore, this relationship must be taken into account when determining LoD.

All LoD and LoQ samples were combined in a study to estimate within-laboratory imprecision of each sample.

a) Combining LoD and LoQ samples allows for a more robust fit of a precision profile that can be used for both measurements. b) 
From EP17-A2: " within-laboratory precision - no associated bias goal - for cardiac troponin"

6.5 Data Analysis (LoQ)

The worst case LoQ across all calibration temperature conditions was chosen as the LoQ for the measurement procedure.

The statement in the guideline says the worst case value is chosen when 2 or 3 lots are used. In this case the worst case over 2 
sample types and 3 calibration temperature conditions was chosen.

Choosing the worst case among calibration temperatures provides a similar scenario to that in the guideline but uses the variation 
that a laboratory may see if they calibrated and then ran per standard lab practices over multiple run temperatures.
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
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AccuTnI
 A98143 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH 

TEST NAME: TnIA2

Intended Use The Access AccuTnI+3 assay is a paramagnetic particle, chemiluminescent immunoassay for 
the quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and 
Explanation

The troponins (I, C, and T) are members of a complex of proteins that modulate the 
calcium‐mediated interaction between actin and myosin within muscle cells.1 The nomenclature 
of these distinct proteins of the troponin complex is derived from their respective function in 
muscle contraction. Troponin T anchors the troponin complex to tropomyosin of the thin 
filament, whereas troponin I inhibits actomyosin ATPase, and troponin C is a calcium‐binding 
subunit. Three isotypes of troponin I (TnI) have been identified: one associated with fast‐twitch 
skeletal muscle, one with slow‐twitch skeletal muscle, and one with cardiac muscle. The slow 
and fast‐twitch isoforms have a similar molecular weight of approximately 20,000 dalton (Da) 
each. The cardiac‐specific TnI (cTnI) isoform has a molecular weight of approximately 24,000 Da 
and contains a post‐translational tail of 31 amino acids on the N‐terminus of the molecule.2,3 This 
sequence and the 42% and 45% dissimilarity with the sequences of the other two isoforms have 
made possible the generation of highly specific monoclonal antibodies without cross‐reactivity 
with other non‐cardiac TnI forms.4,5 As a result of its high tissue specificity cTnI is a 
cardio‐specific, highly sensitive marker for myocardial damage. The Access AccuTnI+3 assay 
uses monoclonal antibodies specifically directed against human cardiac troponin I.

In myocardial infarction (MI), cTnI levels rise in the hours after the onset of cardiac symptoms, 
reaching a peak at 12–16 hours and can remain elevated for 4–9 days post MI.6,7 Numerous 
pathologies can potentially cause troponin elevations without overt ischemic heart disease.8,9 

These pathologies include, but are not limited to, congestive heart failure, acute and chronic 
trauma, electrical cardioversion, hypertension, hypotension, arrhythmias, pulmonary embolism, 
severe asthma, sepsis, critical illness, myocarditis, stroke, non‐cardiac surgery, extreme exercise, 
drug toxicity (adriamycin, 5‐fluorouracil, herceptin, snake venoms), end stage renal disease, and 
rhabdomyolysis with cardiac injury.9,10 Importantly, these other etiologies rarely demonstrate the 
classic rising and falling pattern experienced with a MI which highlights the importance of serial 
monitoring when the clinical scenario is confusing.8,11,12

Definition of Myocardial Infarction
In 2012, a Task Force of the Joint European Society of Cardiology (ESC), American College 
of Cardiology Foundation (ACCF), American Heart Association (AHA), and World Heart 
Federation (WHF) published an updated redefinition of MI in which biomarkers play a central 
role.12 Professional groups recognize cardiac troponin (cTn) as the preferred biomarker for MI 
diagnosis.

The 2012 Third Universal Definition of Myocardial Infarction document states that the 
following is one criterion for the diagnosis of MI:

• “Detection of a rise and/or fall of cardiac biomarkers values [preferably cardiac troponin 
(cTn)] with at least one value above the 99th percentile of the upper reference limit (URL) 
and with at least one of the following:

– Symptoms of ischemia;

– New or presumed new ST‐segment‐T wave (ST‐T) changes or new left bundle branch 
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block (LBBB);

– Development of pathological Q waves in the ECG;

– Imaging evidence of new loss of viable myocardium or new regional wall motion 
abnormality;

– Identification of an intracoronary thrombus by angiography or autopsy.”12

Additionally, the Third Universal Definition of Myocardial Infarction document recommends 
an optimal imprecision level (coefficient of variation, or CV) for troponin assays ≤ 10% at the 
99th percentile URL of a healthy population, and recognizes that assays with imprecision > 10% 
CV do not cause false positive results, but assays with CV > 20% should not be used.12

Because cTn may not appear in blood within the first hours after myocardial injury,13 cTn 
should be measured upon admission, and then serially at regular intervals to demonstrate 
a rise and/or fall in cTn values. When an increased cTn value is encountered in the absence of 
myocardial ischemia, a careful search for other possible etiologies of cardiac damage should 
be undertaken.14

Principles of 
the Procedure

The Access AccuTnI+3 assay is a two‐site immunoenzymatic (“sandwich”) assay. Monoclonal 
anti‐cTnI antibody conjugated to alkaline phosphatase is added to a reaction vessel along with 
a surfactant‐containing buffer and sample. After a short incubation, paramagnetic particles 
coated with monoclonal anti‐cTnI antibody are added. The human cTnI binds to the anti‐cTnI 
antibody on the solid phase, while the anti‐cTnI antibody ‐ alkaline phosphatase conjugate 
reacts with different antigenic sites on the cTnI molecules. After incubation in a reaction vessel, 
materials bound to the solid phase are held in a magnetic field while unbound materials are 
washed away. Then, the chemiluminescent substrate Lumi‐Phos* 530 is added to the vessel and 
light generated by the reaction is measured with a luminometer. The light production is directly 
proportional to the concentration of cTnI in the sample. The amount of analyte in the sample is 
determined from a stored, multi‐point calibration curve.

Product 
Information

Access AccuTnI+3 Reagent Pack (for use on Access 2 Immunoassay Systems)

Cat. No. A98143: 100 determinations, 2 packs, 50 tests/pack

• Provided ready to use.

• Store upright and refrigerate at 2 to 10°C.

• Refrigerate at 2 to 10°C for a minimum of two hours before use on the instrument.

• Stable until the expiration date stated on the label when stored at 2 to 10°C.

• Stable at 2 to 10°C for 56 days after initial use.

• Signs of possible deterioration are a broken elastomeric layer on the pack or control values 
out of range.

• If the reagent pack is damaged (i.e., broken elastomer), discard the pack.

Warnings and 
Precautions 

• For in vitro diagnostic use.

R1a: Paramagnetic particles coated with mouse monoclonal anti‐human 
cardiac troponin I (cTnI) suspended in TRIS buffered saline, with 
surfactant, bovine serum albumin (BSA) matrix, < 0.1% sodium azide, 
and 0.1% ProClin** 300.

R1b: 0.1 N NaOH.

R1c: TRIS buffered saline, surfactant, < 0.1% sodium azide, and 
0.1% ProClin 300.

R1d: Mouse monoclonal anti‐human cTnI alkaline phosphatase conjugate 
diluted in ACES buffered saline, with surfactant, BSA matrix, protein 
(bovine, goat, mouse), < 0.1% sodium azide, and 0.25% ProClin 300.
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• Patient samples and blood‐derived products may be routinely processed with minimum risk 
using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines.

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide build‐up.15

• Xi. Irritant: 0.25% ProClin 300.

• The Material Safety Data Sheet (MSDS) is available upon request.

Specimen 
Collection and 

Preparation

1. Serum and lithium heparin plasma are preferred samples. Matched serum and lithium 
heparin plasma samples were tested using the Access AccuTnI+3 assay. Regression and 
correlation analysis are shown below:

Heparin plasma and serum samples should not be used interchangeably.16

2. The role of preanalytical factors in laboratory testing has been described in a variety of 
published literature.17,18,19 To minimize the effect of preanalytical factors, observe the 
following recommendations for handling, processing, and storing blood samples:

• Collect all blood samples observing routine precautions for venipuncture.17

• Allow serum samples to clot completely before centrifugation. Time to clot may be 
prolonged in serum samples due to the patient’s clinical condition or in patients receiving 
anticoagulant therapy.17

• Keep tubes stoppered at all times.17

• Store samples tightly stoppered at room temperature (15 to 30°C) for no longer than two hours.

• Samples should be centrifuged and refrigerated within two hours of blood draw.

• Serum or plasma should be physically separated from contact with cells as soon as 
possible with a maximum time limit of two hours from the time of collection.

• Remove any residual fibrin or cellular matter. Failure to do so can contribute to falsely 
elevated results.

• For plasma, avoid transferring material from the white blood cell/platelet layer located 
just above the red blood cells. If a fixed angle rotor is used for centrifugation, care should 
be taken to avoid resuspending platelets.

• Turbid serum or plasma samples containing particulate matter should be transferred 
from the original tube and recentrifuged prior to assay. A specimen (original tube) that 
contains a separating device (gel barrier) is never to be recentrifuged.

• If the assay will not be completed within 24 hours, or for shipment of samples, freeze at 
‐20°C or colder.17

• Follow blood collection tube manufacturer’s recommendations for centrifugation.

• Samples may be stored for six months at ‐20°C.

3. Each laboratory should determine the acceptability of its own blood collection tubes and 
serum separation products. Variations in these products may exist between manufacturers 
and, at times, from lot‐to‐lot.

R 43: May cause sensitization by skin contact.

S 28‐37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves.

n
Range of 

Observations (ng/mL)
Intercept (95% CI) Slope (95% CI)

Correlation 
Coefficient (r)

97 0.02 – 72 0.00 (‐0.01 – 0.00) 1.03 (1.00 – 1.05) 0.99

43 0.02 – 0.5 0.00 (0.00 – 0.00) 0.98 (0.93 – 1.02) 0.99
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4. Thaw samples only once and centrifuge all thawed samples prior to analysis. Do not thaw in 
a water bath.

Materials 
Provided

R1 Access AccuTnI+3 Reagent Packs

Materials 
Required But 
Not Provided

1. Access AccuTnI+3 Calibrators (for use on Access 2 Immunoassay Systems)
Provided at zero and approximately 0.3, 1.2, 5.0, 25, and 100 ng/mL (μg/L).
Cat. No. A98144

2. Quality Control (QC) materials: commercial control material.

3. Access Substrate
Cat. No. 81906

4. Access 2
Access Wash Buffer II, Cat. No. A16792

Procedural 
Comments

1. Refer to the appropriate system manuals and/or Help system for a specific description of 
installation, start‐up, principles of operation, system performance characteristics, operating 
instructions, calibration procedures, operational limitations and precautions, hazards, 
maintenance, and troubleshooting.

2. Mix contents of new (unpunctured) reagent packs by gently inverting pack several times 
before loading on the instrument. Do not invert open (punctured) packs.

3. Use fifty–five (55) μL of sample for each determination in addition to the sample container 
and system dead volumes. Refer to the appropriate system manuals and/or Help system for 
the minimum sample volume required.

4. The system default unit of measure for sample results is ng/mL. To change sample reporting 
units to the International System of Units (SI units) μg/L, or alternate units such as pg/mL or 
ng/L, refer to the appropriate system manuals and/or Help system. To manually convert 
concentrations to the International System (μg/L), multiply ng/mL by multiplication factor 1. 
For manual conversion to pg/mL or ng/L, multiply ng/mL by a factor of 1000.

Procedure Refer to the appropriate system manuals and/or Help system for information on managing 
samples, configuring tests, requesting tests, and reviewing test results.

Calibration 
Details

Run the Access AccuTnI+3 Calibrator S0 and S1 in quadruplicate, and the Calibrator S2–S5 in 
duplicate.

An active calibration curve is required for all tests. For the Access AccuTnI+3 assay, calibration 
is required every 56 days. Refer to the appropriate system manuals and/or Help system for 
information on calibration theory, configuring calibrators, calibrator test request entry, and 
reviewing calibration data.

Quality Control Quality control materials simulate the characteristics of patient samples and are essential for 
monitoring the system performance of immunochemical assays. Because samples can be 
processed at any time in a “random access” format rather than a “batch” format, quality control 
materials should be included in each 24‐hour time period.20 Include commercially available 
quality control materials that cover at least two levels of analyte. More frequent use of controls 
or the use of additional controls is left to the discretion of the user based on good laboratory 
practices or laboratory accreditation requirements and applicable laws. Follow manufacturer’s 
instructions for reconstitution and storage. Each laboratory should establish mean values and 
acceptable ranges to assure proper performance. Quality control results that do not fall within 
acceptable ranges may indicate invalid test results. Examine all test results generated since 
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obtaining the last acceptable quality control test point for this analyte. Refer to the appropriate 
system manuals and/or Help system for information about reviewing quality control results.

Results Patient test results are determined automatically by the system software. The amount of analyte 
in the sample is determined from the measured light production by means of the stored 
calibration data, and the application of mathematical adjustments. Patient test results can be 
reviewed using the appropriate screen. Refer to the appropriate system manuals and/or Help 
system for complete instructions on reviewing sample results.

Limitations of 
the Procedure

1. This product is for use on Access 2 Immunoassay Systems only. It is not compatible with UniCel 
DxI systems.

2. For optimal performance, ambient laboratory temperature should be maintained between 
18°C and 28°C (64.4°F and 82.4°F) while conducting patient sample testing. This assay 
employs an algorithm to correct for laboratory temperature fluctuations. Up to 10% residual 
systematic bias may be observed when comparing patient results obtained at 18°C and 28°C 
(64.4°F and 82.4°F).

3. The reportable measuring range of the assay is defined as the range from 20% CV LoQ to the 
S5 calibrator, 0.02 to ~100 ng/mL (μg/L). The analytical range of the assay is defined as the 
range from LoD to the S5 calibrator, 0.01 to ~100 ng/mL (μg/L). Troponin I may be detected 
in samples between LoD and LoQ, but with increased imprecision. Dependent upon the 
concentration of Troponin I in the sample (X), report results per the description in the table 
below, adapted from CLSI EP17‐A2.21 

4. For assays employing antibodies, the possibility exists for interference by heterophile 
antibodies in the patient sample. Patients who have been regularly exposed to animals or 
have received immunotherapy or diagnostic procedures utilizing immunoglobulins or 
immunoglobulin fragments may produce antibodies, e.g. HAMA, that interfere with 
immunoassays. Additionally, other heterophile antibodies such as human anti‐goat 
antibodies may be present in patient samples.22,23 Such interfering antibodies may cause 
erroneous results. Carefully evaluate the results of patients suspected of having these 
antibodies.

5. Other potential interferences in the patient sample could be present and may cause 
erroneous results in immunoassays. Some examples that have been documented in literature 
include rheumatoid factor, endogenous alkaline phosphatase, fibrin, and proteins capable of 
binding to alkaline phosphatase.24,25 Fibrinolytic agents activate proteases that may 
influence protein measurements, including troponin.26 Carefully evaluate the results of 
patients suspected of having these types of interferences.

6. The thermal profile of native human cardiac troponin I was used in development of this 
assay. Troponin I not from this source (e.g. recombinant antigens) may behave differently.

7. The role of preanalytical factors in laboratory testing has been described in a variety of 
published literature.17,18,19 Following blood collection tube manufacturers’ specimen 
collection and handling recommendations are essential to reduce preanalytical errors. 

8. The Access AccuTnI+3 assay is not intended to be used in isolation. Results should be 
interpreted in conjunction with other diagnostic tests and clinical information. When serial 
samples are obtained and troponin is considered in the clinical context of each patient, acute 
events such as MI may be distinguished from other conditions causing myocardial injury.12

9. The Access AccuTnI+3 assay does not demonstrate any “hook” effect up to 2500 ng/mL (μg/L).

Access AccuTnI+3 Result (X) on Access 2  Report result (X) as:

X < 0.01 ng/mL (LoD) Troponin I not detected; result < 0.01 ng/mL

0.01 ng/mL (LoD) ≤ X < 0.02 ng/mL (20% CV LoQ) X ng/mL, interpret result with caution due to higher 

assay imprecision

X ≥ 0.02 ng/mL (20% CV LoQ) X ng/mL

X > ~100 ng/mL (S5 calibrator value) > ~100 ng/mL
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Expected 
Values

Apparently Healthy Adults
Beckman Coulter conducted a multicenter prospective study to establish the 99th percentile 
upper reference limit (URL) in a population of apparently healthy adults with no known 
diseases of the cardiovascular system or other serious acute or chronic diseases or infections. 
Lithium heparin plasma samples were evaluated. Five hundred twenty‐seven (527) subjects 
were enrolled at seven geographically diverse locations. Both male and female subjects were 
included with approximately half above the age of 40 years and the other half between 18 and 
40 years.

Subjects were excluded from the study if they met any of the following criteria:

• Disease(s) of/or affecting the cardiovascular system, including: hypertension, angina, 
coronary artery disease, history of MI, history of percutaneous transcoronary 
angiography/angioplasty (PTCA) or coronary artery bypass graft (CABG), peripheral 
artery disease including cerebrovascular disease/stroke or deep vein thrombosis, 
hemostatic disorders, and/or congestive heart failure.

• Currently taking a medication for cardiovascular disease, including: ACE inhibitors, 
angiotensin II receptor blockers, beta‐blockers, calcium channel blockers, diuretics, blood 
thinners, and/or platelet inhibitors.

• Diabetes.

• Chronic kidney disease.

• Other serious chronic disease(s), including: cancer, leukemia, emphysema, chronic 
obstructive pulmonary disease (COPD), HIV, HBV, HCV, lupus erythematosus, 
rheumatoid arthritis, and/or scleroderma.

• Acute bacterial or viral infection, including: bronchitis, upper respiratory infection, strep 
throat, influenza, pneumonia, mononucleosis, oral/genital herpes outbreak, and/or 
urinary tract infection.

• Pregnancy.

Results from this study demonstrated the 99th percentile upper reference limit (URL) to be 
0.02 ng/mL (95% CI: 0.01 – 0.05).

In addition to this Reference Interval study of healthy adults, a multicenter prospective study of 
1929 patients presenting to the Emergency Department with chest pain was conducted in order 
to evaluate diagnostic cutoff values and establish clinical utility. See the following Clinical 
Performance Evaluation section for further information.

Clinical 
Performance 

Evaluation

Diagnosis of Myocardial Infarction
As described in the Summary and Explanation section of this document, the Universal 
Definition of Myocardial Infarction document has recommended the use of more sensitive cTn 
assays and lower cutoffs. To establish clinical performance of Access AccuTnI+3 to aid in the 
diagnosis of MI, a clinical study was conducted to evaluate sensitivity (% MI correctly 
identified) and specificity (% non‐MI correctly identified) at cutoffs near and at the 99th 
percentile URL.

The multicenter prospective study enrolled 1929 subjects from Emergency Department (ED) 
patients presenting with chest pain or equivalent ischemic symptoms suggestive of Acute 
Coronary Syndromes (ACS). A total of 14 geographically diverse, primary care 
hospital‐associated emergency departments participated, reflecting regional, urban, suburban, 
and rural patient populations.

99th Percentile Upper Reference Limit of a Healthy Population

n Age Range (years) 99th Percentile
(95% CI)

527 18–94 0.02 ng/mL (0.01–0.05)
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Study endpoints (final diagnoses) were adjudicated by an independent panel of expert 
physicians using criteria consistent with the 2007 Universal Definition of Myocardial 
Infarction.11* Investigators and adjudicators were blinded to the Access AccuTnI+3 assay 
results. All results presented below were based on the adjudicated diagnoses. The MI incidence 
was 13% (253/1929).

To assess performance of the Access AccuTnI+3 assay, study samples were tested at four 
independent testing facilities on an Access 2 Immunoassay System. Testing was performed 
using lithium heparin plasma samples.

*The 2012 Third Universal Definition of Myocardial Infarction was published after completion of this prospective study.
12

Clinical Sensitivity and Specificity
The American College of Emergency Physicians (ACEP) recommends serial troponin 
measurements for patients presenting early after symptom onset (< 8 hours).27 However, 
patient estimates of symptom timing may not be totally reliable, prompting serial sampling 
recommendations after admission to the emergency department. Based on these guidelines and 
literature recommendations, study results are presented for the following time intervals:

• < 8 hours and ≥ 8 hours after symptom onset

• Baseline, ≥ 1 – 3 hours, ≥ 3 – 6 hours, and ≥ 6 – 9 hours after admission

Receiver Operating Characteristic (ROC) curves and Areas Under the Curve (AUC) were 
generated for serial time intervals after symptom onset and admission. Study results showed 
the AccuTnI+3 assay to have significant diagnostic efficacy at all time intervals (AUCs 0.94‐0.97, 
p < 0.0001).

Diagnostic sensitivity (% MI correctly diagnosed) and specificity (% Non‐MI correctly 
diagnosed) were also determined as shown in the tables below. Cutoffs of 0.02 ng/mL and 
0.03 ng/mL yielded 97% and 94% sensitivity respectively for cTnI measurements ≥ 8 hours after 
symptom onset. Specificity ranged from 82% to 87%.

A cutoff of 0.03 ng/mL may be used as an aid in the diagnosis of MI as this cutoff yields 94% 
(91‐98) sensitivity, and 87% (85‐89) specificity.

Diagnostic Sensitivity and Specificity for Serial Time Intervals After Symptom Onset

TnI cutoff for 
Diagnosis of 

MI (≥) 
(ng/mL)

Hours After 
Symptom Onset

Sensitivity 
(MI patients correctly diagnosed)

Specificity
(Non‐MI patients correctly diagnosed)

% 95% CI % 95% CI

0.02
< 8 hours 96 94– 99 83 81 – 86

≥ 8 hours 97 94 – 100 82 79 – 84

0.03
< 8 hours 92 87 – 96 89 87 – 91

≥ 8 hours 94 91 – 98 87 85 – 89

Diagnostic Sensitivity and Specificity for Serial Time Intervals 
After Admission to the Emergency Department

TnI cutoff for 
Diagnosis of 

MI (≥) 
(ng/mL)

Hours After 
Admission 
to ED

Sensitivity 
(MI patients correctly diagnosed)

Specificity
(Non‐MI patients correctly diagnosed)

% 95% CI % 95% CI

0.02

Baseline 92 88 – 95 84 83 –86

≥ 1 to 3 98 94 – 100 86 83 – 88

≥ 3 to 6 98 95 – 100 81 78 – 83

≥ 6 to 9 93 81 – 99 76 71 – 82

0.03

Baseline 87 83 – 91 89 88 – 91

≥ 1 to 3 96 91 – 99 89 87 – 91

≥ 3 to 6 95 90 – 99 87 84 – 89

≥ 6 to 9 91 78 – 97 87 82 – 91
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In clinical practice, even higher specificity is attained from detection of a rise and/or fall in 
cardiac biomarker values as described in the Universal Definition of Myocardial Infarction.11,12 
When serial samples are obtained and the marker is considered in the clinical context of each 
patient, acute events such as MI may be distinguished from other conditions causing 
myocardial injury. The AccuTnI+3 assay is not intended to be used in isolation; results should 
be interpreted in conjunction with other diagnostic tests and clinical information.

Positive Predictive Value (PPV) and Negative Predictive Value (NPV)
Positive Predictive Values (PPV, probability of MI diagnosis in patients with elevated cTnI) and 
Negative Predictive Values (NPV, probability of non‐MI diagnosis in patients with non‐elevated 
cTnI) were calculated for the multicenter prospective study, per CLSI Guideline I/LA21‐A2.28 
Predictive value analysis, unlike ROC analysis, is directly proportional to the prevalence of 
disease in the intended use population. The overall MI prevalence of 13% in this study is 
consistent with literature and public health findings, and indicates that the study population is 
representative of the intended use population. Non‐representative study populations with high 
MI prevalence (35‐50%) may overestimate apparent diagnostic accuracy, particularly PPVs (up to 
80‐90%).29 Since predictive value analysis is prevalence dependent, results will vary by region 
and facility.

Study results are shown in the following tables. NPVs indicate nearly all patients with cTnI 
values < 0.03 ng/mL were diagnosed with conditions other than myocardial infarction (non‐MI). 
PPVs indicate that approximately 51‐58% of patients with cTnI values ≥ 0.03 ng/mL were 
diagnosed with MI.

Note: Since predictive value analysis is prevalence‐dependent, results will vary by region and facility.

These results are representative of the use of low troponin cutoffs, emphasizing the importance 
of serial samples when low cutoffs are used. However, even a single elevated troponin value 
increased the probability of MI from 13% to 51‐58%, providing important information to the 
clinician.

PPV and NPV for Serial Time Intervals After Symptom Onset

AccuTnI 
cutoff 
(ng/mL)

Hours After 
Symptom Onset

Positive Predictive Value (Patients 
above cutoff diagnosed as MI)

Negative Predictive Value (Patients 
below cutoff diagnosed as Non‐MI)

% 95% CI % 95% CI

0.02
< 8 hours 49 43 – 54 99 99 – 100

≥ 8 hours 43 38 – 48 100 99 – 100

0.03
< 8 hours 58 52 – 64 98 98 – 99

≥ 8 hours 51 45 – 56 99 99 – 100

PPV and NPV for Serial Time Intervals
After Admission to the Emergency Department

AccuTnI 
cutoff 
(ng/mL)

Hours After 
Admission 
to ED

Positive Predictive Value (Patients 
above cutoff diagnosed as MI)

Negative Predictive Value (Patients 
below cutoff diagnosed as Non‐MI)

% 95% CI % 95% CI

0.02

Baseline 47 43 – 51 99 98 – 99

≥ 1 to 3 45 39 – 51 100 100 – 100

≥ 3 to 6 46 41 – 52 100 99 – 100

≥ 6 to 9 41 31 – 51 98 97 – 100

0.03

Baseline 55 50 – 60 98 97 – 99

≥ 1 to 3 53 46 – 59 100 99 – 100

≥ 3 to 6 54 49 – 60 99 98 – 100

≥ 6 to 9 55 43 – 67 98 96 – 100
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Non-MI patients with elevated cTnI values (Myocardial Injury)
Of the 1676 non‐MI patients in the Beckman Coulter prospective multicenter pivotal trial, 217 
(13%) had at least one cTnI value ≥ 0.03 ng/mL on one or more of the serial draws. Of these 217 
patients, 98.6% (214/217) were found to have cardiac conditions such as angina, atrial 
fibrillation, cardiomyopathy, carditis, heart failure, severe coronary artery disease, tachycardia; 
or non‐cardiac conditions such as renal failure or pulmonary embolism that may result in 
myocardial damage. Results are consistent with literature findings that cTnI may be elevated in 
non‐MI patients with coronary and/or non‐coronary disease with myocardial injury.30,31 
Elevated cTnI values in a non‐MI patient should not be disregarded. Troponin is specific for 
myocardial injury; serial samples and clinical context allow identification of patients with acute 
and chronic conditions causing myocardial injury.

Specific 
Performance 

Characteristics

Linearity
The Access AccuTnI+3 assay demonstrates clinically acceptable linearity throughout the 
analytical measuring range. Twelve studies, based on CLSI EP6‐A,32 were performed to 
determine linearity of the Access AccuTnI+3 assay. For each study, one high sample at or above 
the highest calibrator level and one low sample approximately at the limit of detection were 
mixed to make seven evenly distributed sample concentrations. Four replicates of the seven 
mixed samples, eight replicates of the low sample and eight replicates of the high sample 
were run on the Access 2 Immunoassay System. The Access AccuTnI+3 assay demonstrates 
linearity with a maximum deviation between a linear and non‐linear fit of < 16% for samples 
> 0.075 ng/mL (μg/L), and < 0.012 ng/mL (μg/L) for samples ≤ 0.075 ng/mL (μg/L).

Imprecision
This assay exhibits total imprecision of ≤ 8% at concentrations > 0.075 ng/mL (μg/L), and total 
Standard Deviation (SD) ≤ 0.006 ng/mL (μg/L) at concentrations ≤ 0.075 ng/mL (μg/L). One 
study, based on CLSI EP5‐A233 guidelines, provided the following data. This study used one 
low spiked patient pool, three commercial controls and one high patient pool. These samples 
were tested in duplicate in two runs per shift, two shifts per day, over a total of 13 days, 
generating at least 20 independent assays.

A separate study was performed to assess overall imprecision by incorporating additional 
variables than the study above. This overall imprecision study was conducted over 14 days and 
included multiple instruments, calibrations, reagent lots, and fluctuations in laboratory 
temperature. Three patient pools were analyzed throughout this study.

Analytical Specificity/Interferences
The following potential interfering substances were added to lithium heparin plasma pools at 
three concentrations of cTnI (0.01 ng/mL, approximately 0.05 ng/mL, and approximately 
0.50 ng/mL). Additionally, each substance was tested at two concentrations. This study was run 

Sample
Mean
(ng/mL)

Within Run 
(%CV)

Between Run 
(%CV)

Total Imprecision 
(%CV)

Low Spiked Patient Pool 0.07 5 5 7

Commercial Control 1 0.91 2 5 5

Commercial Control 2 1.96 2 5 5

Commercial Control 3 13.97 2 5 5

High Patient Pool 56.36 5 4 6

Sample
Mean 
(ng/mL)

Overall Imprecision 
(SD, ng/mL)

Overall Imprecision 
(%CV)

Patient pool 1 0.04 0.003 8

Patient pool 2 0.43 0.022 5

Patient pool 3 1.01 0.043 4
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on five Access 2 Immunoassay Systems and values were calculated as described in CLSI 
EP7‐A2.34 At the highest concentrations listed below, no interference was observed.

To evaluate potential cross‐reactivity of the assay with other myofibrillar proteins, the 
substances shown in the following table were added to two levels of cTnI human lithium 
heparin plasma samples and run on an Access 2 Immunoassay System. 
Values for cross‐reactivity were calculated as described in CLSI EP7‐A2.30 No significant 
cross‐reactivity was observed (<1%).

Substance
Highest 

Concentration 
Added

Substance
Highest 

Concentration 
Added

Acetaminophen 20 mg/dL Furosemide 40 mg/dL

Acetylsalicylic Acid 65 mg/dL Hemoglobin 5 mg/mL

Allopurinol 40 mg/dL Human Serum Albumin 6000 mg/dL

Ambroxol 40 mg/dL Ibuprofen 50 mg/dL

Ampicillin 5 mg/dL Low MW Heparin 28.8 U/mL

Ascorbic Acid 6 mg/dL Methyldopa 2.5 mg/dL

Atenolol 1 mg/dL Nifedipine 60 μg/mL

Bilirubin (conjugated) 40 mg/dL Nitrofurantoin 6.4 mg/dL

Bilirubin (unconjugated) 40 mg/dL Nystatin 2.15 mg/dL

Biotin 290 ng/mL Oxytetracycline 24 mg/dL

Caffeine 10 mg/dL Phenytoin 10 mg/dL

Captopril 5 mg/dL Propranolol 500 μg/mL

Cinnarizine 40 mg/dL Quinidine 2 mg/dL

Cocaine 2 mg/dL Simvastatin 20 μg/mL

Diclofenac 5 mg/dL Theophylline 25 mg/dL

Digoxin 200 ng/mL Triglycerides 3000 mg/dL

Dopamine 30 mg/dL Trimethoprim 7.5 mg/dL

Erythromycin 20 mg/dL Verapamil 16 mg/dL

Fibrinogen 1000 mg/dL Warfarin 30 μg/mL

Substance
Concentration
Added (ng/mL)

Actin 1000

Cardiac troponin C 1000

Recombiant human CK‐MB 1000

Myoglobin 1000

Myosin 1000

Recombinant human cTnT 250

Skeletal troponin I 1000

Tropomyosin 1000

Appendix 8

Records processed under FOIA Request #2013-6265; Released by CDRH on 08-17-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



© 2013 Beckman Coulter, Inc. B16315A Access AccuTnI+3 for use on Access 2 Immunoassay Systems

Page 11

Limit of Blank
The Access AccuTnI+3 assay has a Limit of Blank (LoB) of < 0.01 ng/mL (μg/L). One study 
determined the LoB for Access AccuTnI+3 to be 0.003 ng/mL (μg/L). LoB was tested using a 
protocol based on CLSI EP17‐A2.21 

Limit of Detection
The Access AccuTnI+3 assay has a Limit of Detection (LoD) of 0.01 ng/mL (μg/L). One study 
determined the LoD for Access AccuTnI+3 to be 0.008 ng/mL (μg/L). LoD was tested using a 
protocol based on CLSI EP17‐A2.21 

Limit of Quantitation
The Access AccuTnI+3 Limit of Quantitation (LoQ) is 0.04 ng/mL (μg/L) at 10%CV and 
0.02 ng/mL (μg/L) at 20%CV.  LoQ for Access AccuTnI+3 was determined using a protocol 
based on CLSI EP17‐A2.21 Multiple studies were completed, and a minimum of 60 replicates of 
several low concentration troponin I samples were measured in each study. The expected 
imprecision in the clinically relevant concentration range was estimated by combining data 
from multiple studies to create a best fit regression describing the relationship of %CV and 
troponin I concentration as shown in the table below.
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 CALIBRATORS
 A98144 FOR USE ON ACCESS 2 IMMUNOASSAY SYSTEMS WITH 

TEST NAME: TnIA2

Intended Use The Access AccuTnI+3 Calibrators are intended to calibrate the Access AccuTnI+3 assay for the 
quantitative determination of cardiac troponin I (cTnI) levels in human serum and plasma 
using the Access 2 Immunoassay System to aid in the diagnosis of myocardial infarction.

Summary and 
Explanation

Quantitative assay calibration is the process by which samples with known analyte 
concentrations (i.e., assay calibrators) are tested like patient samples to measure the response. 
The mathematical relationship between the measured responses and the known analyte 
concentrations establishes the calibration curve. This mathematical relationship, or calibration 
curve, is used to convert Relative Light Unit (RLU) measurements of patient samples to specific 
quantitative analyte concentrations.

Traceability The measurand (analyte) in the Access AccuTnI+3 Calibrators is traceable to the manufacturer’s 
working calibrators. Traceability process is based on EN ISO 17511.

The assigned values were established using representative samples from this lot of calibrator 
and are specific to the assay methodologies of the Access reagents. Values assigned by other 
methodologies may be different. Such differences, if present, may be caused by inter‐method 
bias.

Product 
Information

Access AccuTnI+3 Calibrators (for use on Access 2 Immunoassay Systems)

Cat. No. A98144: S0–S1, 1.5 mL/vial; S2–S5, 1 mL/vial

• Provided ready to use.

• Freeze upon receipt at ‐20°C or colder.

• Mix contents thoroughly by gently inverting before use. Avoid bubble formation.

• Stable until the expiration date stated on the label when stored at ‐20°C or colder.

• After removing from ‐20°C storage, the thawed vials are stable at 2 to 10°C for 60 days. Label 
the vials with the date of thaw or the date of expiration.

• Return calibrators to 2 to 10°C after each use. Do not refreeze opened vials.

• Signs of possible deterioration are control values out of range.

• Refer to calibration card for exact concentrations.

S0: Buffered bovine serum albumin (BSA) matrix with surfactant, < 0.1% 
sodium azide, and 0.1% ProClin** 300.

S1, S2, S3, 
S4, S5:

Recombinant troponin complex at cTnI levels of approximately 0.3, 1.2, 
5.0, 25 and 100 ng/mL (μg/L) in buffered BSA matrix with surfactant, 
< 0.1% sodium azide, and 0.1% ProClin 300.

Calibration 
Card:

1
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Warnings and 
Precautions

• For in vitro diagnostic use.

• Patient samples and blood‐derived products may be routinely processed with minimum risk 
using the procedure described. However, handle these products as potentially infectious 
according to universal precautions and good clinical laboratory practices, regardless of their 
origin, treatment, or prior certification. Use an appropriate disinfectant for decontamination. 
Store and dispose of these materials and their containers in accordance with local 
regulations and guidelines.

• Sodium azide may react with lead and copper plumbing to form highly explosive metal 
azides. On disposal of liquids, flush with a large volume of water to prevent azide 
build‐up.15

• Xi. Irritant: 0.1% ProClin 300.

• The Material Safety Data Sheet (MSDS) is available upon request.

Procedure Refer to the appropriate system manuals and/or Help system for information on calibration 
theory, configuring calibrators, calibrator test request entry, and reviewing calibration data.

Calibration 
Details

Run the Access AccuTnI+3 Calibrator S0 and S1 in quadruplicate, and the Calibrator S2–S5 in 
duplicate.

The Access AccuTnI+3 Calibrators are provided at six levels – zero and approximately 0.3, 1.2, 
5.0, 25, and 100 ng/mL (μg/L). Assay calibration data are valid up to 56 days. 

Limitations of 
the Procedure

If there is evidence of microbial contamination or excessive turbidity in a reagent, discard the 
vial. 

R 43: May cause sensitization by skin contact.

S 28‐37: After contact with skin, wash immediately with plenty of soap 
and water. Wear suitable gloves.
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