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ACS Centaur

Summary of Safety and Effectiveness
As required by 21 CFR 807.92, the following 510(k) Summary is provided:
1. Submitters Information

Contact person: William J. Pignato
Director of Regulatory Affairs

Address: Chiron Diagnostics Corporation
63 North Street
Medfield, MA 02052
Phone: 508 359-3825
Date Summary Prepared: April 14, 1997
2. Device Information
Proprietary Name: ACS:Centaur Analyzer
Common Name: Automated Immunoassay Analyzer
Classification Name:  Photometric Analyzer for Clinical Use

Classification Number: 21 CFR 862.2160, Class |

3. Predicate Device Information

Name: ACS:180® Analyzer

Manufacturer: Chiron Diagnostics Corporation (formally Ciba Corning
Diagnostics Corp.)

510(k) Number: D.C. #K902336.

4. Device Description

The ACS:Centaur system is a stand-alone, continuous operation, immunochemistry
analyzer. The system performs the following functions.

o aspirates and dispenses samples

« performs dilutions

e adds reagents

« incubates reaction vessels

o separates solid and liquid waste

e measures photon emissions

o performs data reduction

o collects and maintains patient demographics and results
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5. Statement of Intended Use

The intended use of the ACS:Centaur system is an automated immunoassay
analyzer designed to perform in vitro diagnostic immunochemical assays analysis
on clinical specimens using the ACS ilmmunoassays. The system menu will include
endocrine, anemia, reproductive, cardiac, therapeutic drug, and infectious disease
assays. All assays are based on chemiluminescent technology.

6. Summary of Technological Characteristics

ACS assays are dedicated for use on the ACS:180® and the ACS:Centaur utilizes
acridinium ester as label and paramagnetic particles as the solid phase. Like the
ACS:180®, the ACS:Centaur measures the amount of light emitted during the
chemiluminescent reaction. There is direct relationship between the amount of light
emitted and amount of antigen in the patient sample. The system will measure both
competitive binding assays and sandwich assays.

The ACS:Centaur system uses a Master Curve and a two-point, user-initiated
calibration to calibrate all the ACS assays. The Master Curve and the two-point
calibration system eliminate the need to measure a full standard curve with each
assay or to run calibrators each time the assay is run. The system stores the
calibration for the interval specified in the assay product inserts.

Other Technological Features include:

Photomultiplier used in the photon counting mode

Automated pipetting of sample and reagents

Electronic Fluid Sensing on sample and reagents

Clog detection for samples

Random access and batch test processing

Varied test incubations

Human Interface features including barcode reading, LIS, automated data
reduction.

e Automated dilution capabilities
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Thomas F. Flynn
. Manager, Regulatory Affairs & Compliance

Chiron Diagnostics Corporation
63 North Street
Medfield, Massachusetts 02052-1688

Re: K971418
ACS Centaur Analyzer
Regulatory Class: I
Product Code: JJE
Dated: June 26, 1997
Received: June 27, 1997

Dear Mr. Flynn:

We have reviewed your Section 510(k) notification of intent to
market the device referenced above and we have determined the
device is substantially equivalent (for the indications for
use stated in the enclosure) to 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). 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 and adulteration.

If your device is classified (see above) into either class II
(Special Controls) or class III (Premarket Approval), it may
be subject to such additional controls. Existing major
regulations affecting your device can be found in the Code of
Federal Regulations, Title 21, Parts 800 to 895. A
substantially equivalent determination assumes compliance with
the current Good Manufacturing Practice requirement, as set
forth in the Quality System Regulation (QS) for Medical
Devices: Ceneral regulation (21 CFR Part 820) and that,
through periodic (QS) inspections, the Food and Drug
Administration (FDA) will verify such assumptions. Faijlure to
comply with the GMP regulation may result in regulatory
acticn. In additicn, FDA may puklish further announcements
concerning your device in the Federal Register. Please note:
this response to your premarket notification submission does
not affect any obligation you might have under sections 531
through 542 of the Act for devices under the Electronic
Product Radiation Control provisions, or other Federal Laws or

Regulations.
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Under the Clinical Laboratory Improvement Amendments of 1988
(CLIA-88), this device may require a CLIA complexity
categorization. To determine if it does, you should contact
the Centers for Disease Control and Prevention (CDC) at

(770) 488-7655.

This letter will allow you to begin marketing your device as
described in your 510(k) premarket notification. The FDA
finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your
device and thus, permits your device to proceed to the market.

If you desire specific advice for your device on our labeling
regulation (21 CFR Part 801 and additionally 809.10 for in
vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4588. Additionally, for questions on
the promotion and advertising of your device, please contact
the Office of Compliance at (301) 594-4639. Also, please note
the regulation entitled, "Misbranding by reference to
premarket notification" (21 CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Assistance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at
its internet address "http://www.fda.gov/cdrh/dsmamain.html".

Steven I. Gutman, M.D., M.B.A.

Director

Division of Clinical
Laboratory Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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510(k) Number (if known):

Device Name: W

Indications for Use:

The intended use of the ACS:Centaur system is an automated immunoassay analyzer
designed to perform in vitro diagnostic immunochemical assays analysis on clinical
specimens using the ACS iimmunoassays. The system menu will include endocrine,
anemia, reproductive, cardiac, therapeutic drug, and infectious disease assays. All
assays are based on chemiluminescent technology.proteins and is an indirect indicator

of thyroid status.4

(Division Sign-Off) //
Division of Clinical

510(k) Number /i‘ﬁ Lﬁi?c‘-l / ?

(PLEASE DO NOT WRITE BELOW THIS LINE--CONTINUE ON ANOTHER PAGE, IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use v OR Over-The-Counter Use

(Per 21 CFR 801.109) (Optional Format 1-2-96)
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Food and Drug Administration

Date: 5// S/07

“From: DMC (HFZ-401)

Memorandum

Subjéct: Premark& Notification Number(s): K g 7/ (//{?Z/ﬂ 3

“To:

Division-Director: /7 /Lf //[ j& L D o

e attached information has been received by the 5100<) DMC on the above referenced 510)
submission(s). Sincea 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 doesmot change the status of the 510(k); no  other action required by the
DMC; please add to image file.{Prepare K-25) THIS DOES NOT APPLY TO TRANSFER OF

OWNERSHIP. I?LEASE BRINGANYARANSFER OF OWNERSHIP TO POS.

Additional information requires a'new 510(k); however, the information submitted is
incomplete; (Noitify company to submit a new S10(K);[Prepare the K30 Letter on the LAN]

Additional information requires a new 510(k); please process [This information will be
made into anew 5 10(k). .

\Ao response necessary (e-g- hard copy of fax for the truthful and accurac y 5t
510(k) stgtement). ﬁ‘Zf j< q Sa 65 % ’7 5 »

CLIA CATEGORIZATION refers to laboratory test system devices reviewed by:the
Division of Clinical Laboratory Devices (HFZ-440 - :

AR

Information requiresa CLIA CATEGORIZATION; the complexity may remain the same

“asithe original 5 10(K) or may change as 2 fesult of the additional information (Prepare 8 CAT

letter)

Additional information requires 2 CLIA CATEGORIZATION; however, the information
submitted is incomplete; (call or fax firm)

S /~ No response necessary

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

| Soumar
Reviewed by: <

Date: - = AT
/.’5—19’!—5——0‘;”‘ T

Draft #2 : 9/8/99
Draft #3: 1/3/00




Bayer

Business Group
Diagnostics

Bayer Corporation
511 Benedict Avenue ..,

May 2, 2001 Tarrytowd, NY 10591-5097
Phone: 914:631-8000
Fax: 914 524-2132 2
http:/fwww.Bayerdiag.com

U.S. Food and Drug Administration e
Center for Devices and Radiological Health
Document Mail Center (HFZ-401) e
9200 Corporate Blvd. : o5
Rockville, MD 20850

Re: Bayer Diagnostics ACS:180/ADVIA Centaur Systems and Immunoassays
Data for Commercialization of Original Equipment Manufacturer,
Secondary and Generic Reagents for Automated Analyzers

Bayer Diagnostics (formally Chiron Diagnostics) is submitting the required
information in accordance with the FDA Guidance: “Data for Commercialization
of Original Equipment Manufacturer, Secondary and Generic Reagents for
Automated Analyzers.” Bayer intends to use the same assay currently cleared
by FDA on its ACS:180 analyzers for use on its ADVIA Centaur analyzer. A
chart of the comparison of features for the ADVIA Centaur vs. ACS:180 is

enclosed.

The list of reagents currently approved for use on the ACS:180 and intended for
use on the ADVIA Centaur are the following immunoassays:

¢ ACS Phenytoin This assay has been cleared for use on ACS
180 system (reference K955873)

e ACS:180 System K902336 / K940810

¢ ADVIA Centaur System K971418

There are no changes in the design of the assays currently used on the ACS:180
intended for the ADVIA Centaur. The assay architectures and formulation are

identical for both assays.
The two formats continue to maintain the following for assay and

analyzers:

Assay:
¢ Same critical raw materials.

» Same concentration of critical materials in the reagents.



e Same buffer formulation.

Assay on instruments:

e Same sample volume.

e Same reagent dispense volume.

e Same incubation temperature and time.

e Same calibration and reference standards.

Additionally, the placement of these reagents on the ADVIA Centaur have been
reviewed in accordance with the guidance “Deciding When to submit a 510(k) for
a Change to an Existing Device.” The review determined that there were no
changes of significance requiring anew 510(k).

Testing of assays on the ADVIA Centaur was conducted in accordance with the
enclosed Performance Study Protocol, dated January 31, 1995, submitted on
September 19, 1996, and subsequently accepted for the file by FDA. In
conducting the reagent performance studies, some non-significant changes were
made in the protocol having no impact on the quality of the review. These

included:

If there are any questions, please contact me.

Sincerely,

PN
~“Kenneth T. Edds, Ph.D.

Regulatory Affairs Manager
Bayer Diagnostics
914-524-2446
914-524-2500 (fax)
ken.edds.b@bayer.com

J
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g DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

/ Food and Drug Administration
C 2098 Gaither Road
g ah Rockville, Maryland 20850

September 5, 2007

Barbara Preisel-Simmons Ph.D.
Manager Regulatory Affairs

Siemens Medical Solutions Diagnostics
511 Benedict Ave.

Tarrytown, NY 10591-5097 US

Re: k971418/A004
Received: July 13, 2007

Categorization Notification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secretary to provide for the categorization
of specific clinical laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

Test System/Analyte (5) : (SEE ATTACHMENT)

This complexity categorization is effective as of the date of this notification and will be
reported on FDA's home page hitp://www.fda.gov/cdrivclia. This categorization information
may be provided to the user of the commercially marketed test system or assay as specified
for the analyte indicated. [t will also be announced in a Federal Register Notice, which will
provide opportunity for comment on the decision. FDA reserves the right to reevaluate and
recategorize this test based upon the comments received in response to the Federal Register
Notice. '

If you change the test system name or your company’s name or if a distributor’s name replaces
your name, you must request another categorization by sending in the revised labeling along
with a letter to FDA referencing the document number above.

If you have any questions regarding this complexity categorization, please contact
Courtney Harper at 240-276-0694. '

Sincerely yours,

Steven I. Gutman, M.DD.,, M.B.A.
Director ' '

Office of In Vitro Diagnostic Device

Evaluation and Safety
Center for Devices and Radiological Health



Document Number : k971418/A004

Test System: ADVIA Centaur CP (BR Assay)
Analyte  :CANCER ANTIGEN 27.29 (CA 27.29)
Complexity : MODERATE

ATTACHMENT




CLITIA Routing Slip

Document No :  k971418/A004

Division: DCTD
Branch: CTXB

Applicant:  Siemens Medical Solutions Diagnostics
Trade Name: Chiron diagnostics automated chemiluminescence system
(asc) centaur analyzer

DMC Date Received:  July 13, 2007
Division Date Received: July 13, 2007

Categorization Information

CLIA Reviewer: Rufina Carlos [RXC]
Date Review Completed:  September 5, 2007

Date Branch Concurred:  September 5, 2007
Date Coordinator Concurred:  September 5, 2007
Effective Date:  September 5, 2007

Test Systems/Analytes/Grading

(See Attachment)




Document Number : k071418/A004

Test System: ADVIA Centaur CP (BR Assay)
Analyte  :CANCER ANTIGEN 27.29 (CA 27.29)
Complexity : MODERATE [11]

Knowledge [2]; Training and Experience {2]; Reagents Preparation {1];

Operational Steps [1]; Quality Control {1];
Troubleshooting and Maintenance [2}; Interpretation and Judgment [2]

Rationale :CHEM-001

ATTACHMENT
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ADVIA Centaur CP System Sy BR1/18
AT Lj!"“y b
Assay for CA 27.29
Assay Summary
Sample Type Serum
Sample Volume ' 25l
Calibrator G
Sensitivity and Assay Range 3.5 - 450 U/mL
Contents
REF Contents Number of Tests

03896216 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 250
(116735) BR Lite Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP BR Master Curve card
or

02419937 1 ReadyPack primary reagent pack containing ADVIA Centaur 50
(116734) BR Lite Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP BR Master Curve card

For a definition of symbols used in product labeling, please refer to the Operator’s Guide.

Intended Use

The ADVIA Centaur CP BR assay is an in vitro diagnostic test for the quantitative serial
determination of cancer antigen CA 27.29 in human serum using the ADVIA Centaur CP
System. The test is intended for use as an aid in monitoring patients previously treated for Stage
11 or Stage 111 breast cancer. Serial testing for CA 27.29 in the serum of patients who are
clinically free of disease should be used in conjunction with other clinical methods used for the
carly detection of cancer recurrence. The test is also intended for use as an aid in the
management of breast cancer patients with metastatic discase by monitoring the progression or
regression of disease in response to treatment.

WARNING: The concentration of CA 27.29 in a given specimen, as determined by assays

from different manufacturers, can vary because of differences in assay methods and reagent
specificity. The results reported by the laboratory to the physician milst include the identity of
the assay for CA 27.29 used. Values obtained with different assay methods cannot be uscd
interchangeably. If, in the course of monitorin g & patient, the assay method used for
determining serial levels of CA 27.29 is changed, the laboratory must perform additional serial
testing to confirm baseline valucs.

United States federal law restricts this device to sale and distribution by or on the order of a
physician, or to a clinical laboratory; and use is restricted to, by, or on the order of a physician.

BR 06486141 Rev. B, 2007-03



ADVIA Centaur CP Systermn BR2/18

Materials Required But Not Provided

REF Description Contents
(2034474 Calibrator G 6 vials of low calibrator [wi]x]
(112777) & vials of high calibrator
or
06354201 Calibrator G ' 2 vials of low calibrator
(112776) 2 vials of high calibrator [e s}
06288756 ADVIA Centaur BR 2 ReadyPack ancillary reagent packs
(116746) Pretreatment Reagent [} containing 10.0 mL/pack
Optional Reagents
REF Description ' Contents
07907174 ADVIA Centaur Multi-Diluent 1 6 ReadyPack ancillary reagent packs
(110313) containing 25 mL/pack
or
07293184 ADVIA Centaur Multi-Diluent 1 2 ReadyPack ancillary reagent packs
(110312) containing 25 mL/pack
09348792 Multi-Diluent 1 50 mL/vial
(672177)
04554629 BR Master Curve Material 7x1mL
(112771)

Summary and Explanation of the Test

BR

Breast cancer is the most common cancer among women in the United States. While most
newly diagnosed cases of breast cancer present with only local disease, where the 5 year
survival rate is 96%, 42% are diagnosed with disease outside the breast.! For these women, the
5 year survival rate is 76% for those with regional disease and only 20% for those with distant
metastases.? The vast majority of breast cancer deaths are from advanced, disseminated disease.
Although many therapeutic modalities exist for the treatment of metastatic disease, most breast
cancers usually become refractory to specific.drugs and require second and third lme regimens.
A circulating tumor marker, such as CA 27.29, which can monitor response to therapy and can
indicate disease status is a valuable tool in the management of these patients.

CA 27.29 is a highly polymorphlc glycoprotein belongmg to the mucin family and is the
product of the MUC-1 gene.? It is most useful using serial measurements to monitor both the
course of disease and response to therapy because of the direct correlation of changing levels of
CA 27.29 with clinical status.45 In patients with known metastases, a reduction in levels of this
marker indicates a good response to treatment, while increasing levels indicate resistance to
therapy and progressive discase and justify further clinical evaluation and regular momtonng 6
It has also been shown that an elevation of CA 27.29 levels above the upper limit of normal in
patients with no clinical evidence of discase is an early indicator of recurrence.? An elevated
serum CA 27.29 level in patients in remission of Stage II or 11 breast cancer provided a positive
predictive value of 83.3% for recurrent disease, with an average lead time of 5.3 months before
recurrence was clinically established.”

06486141 Rev. B, 2007-03



ADVIA Centaur CP System BR3/18

Assay Principle

The ADVIA Centaur CP BR assay is a fully automated, competitive immunoassay using direct,
chemiluminescent technology. The Lite Reagent 1s composed of a monoclonal mouse antibody
specific for CA 27.29, labeled with acridinium ester. The antibody used in the assay, MAb
B27.29, binds to a peptide epitope in the tandem repeat region of the MUC-1 gene product. The
Solid Phase is composed of purified CA 27.29, which is covalently coupled to paramagnetic
particles. After onboard pretreatment, the sample is incubated with both Lite Reagent and Solid
Phase simultaneously for 9.66 minutes.

The system automatically performs the following steps:

» dispenses 25 pl. of sample and 50 pL of Pretreatment Reagent into a cuvette and incubates
for 4.66 minutes at 37°C

« dispenses 50 pL of Lite Reagent and 250 puL of Solid Phase and incubates for .66 minutes
at 37°C

+  separates, aspirates, and washes the cuvettes with Wash 1

« dispenses 300 pL each of Acid Reagent (R1) and Base Reagent (R2) to initiate the
chemiluminecscent reaction

*  reports results according to the selected option, as described in the system operating
instructions or in the online help system

An inverse relationship exists between the amount of CA 27.29 present in the patient sample
and the amount of relative light units (RLUSs) detected by the system.

Specimen Collection and Handling

BR

Serum is the recommended s.amplc type for this assay.

Plasma samples should not be used because their performance in this assay has not been
determined.

The following recommendations for handling and storing blood samples are furnished by the
Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS).3

+  Collect all blood samples observing universal precautions for venipuncture.

«  Allow samples to clot adequately before centrifugation.

+ Keep tubes stoppered and upright at all times.

» Do not use samples that have been stored at room temperature for longer than 8 hours.

*  Tightly cap and refrigerate specimens at 2 to 8°C if the assay is dot completed within
8 hours.

»  Freeze samples at or below -20°C if the sample is not assayed within 48 hours.
»  Freeze samples only once and mix thoroughly after thawing.
Before placing samples on the system, ensure that samples have the following characteristics:

«  Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

«  Samples are free of bubbles.

06486141 Rev. B, 2007-03



ADVIA Centaur CP Systern BR4/18

Reagents

t Store the reagents upright at 2-8°C.

e= Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the

U bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For detailed
information about preparing the reagents for use, refer to the Operator’s Guide.

Reagent Pack Reagent Volume Ingredients Storage Stability
ADVIA Lite Reagent 2.5mL/ monoclonal mouse 2-8°C until the expiration date
Centaur BR reagent  anti-CA 27.29 antibody on the pack iabel.
ReadyPack pack {~1.2 pg/mL) labeled with For onboard stability,
primary reagent acridinium ester in refer to Onboard
pack buffered saline with Stability and Calibration
preservatives Interval.
Solid Phase 12.5 mL/ human CA 27.29 2-8°C  until the expiration date
reagent  (~0.72 U/mL) covalently on the pack label,
pack coupled to paramagnetic For onboard stability,
particles in buffer with refer to Onboard
preservatives Stability and Calibration
Interval.
ADVIA Pretreatment  10.0 mL/ sodium hydroxide (0.24N)2-8°C  until the expiration date
Centaur BR Reagent reagent on the pack label
ReadyPack pack or
ancillary o 28 consecutive days after
reagent pack accessing the ancillary
reagent pack
ADVIA Multi-Diluent 1 25.0 mL/ equine serum with sodium 2-8°C  until the expiration date
Centaur reagent azide (0.1%) and on the pack label
ReadyPack pack preservatives or
ancillary 28 consecutive days after
reagent pack ’ accessing the ancillary

reagent pack

R36/38  Irritant! Irritating to eyes and skin. In case of contact with eyes, rinsc immediately with
x 526 plenty of water and seek medical advice. Avoid contact with skin and eyes.
g24/25 Contains: sodium hydroxide; Pretreatment Reagent

CAUTION! POTENTIAL BIOHAZARD: Contains human source material. While each human serum or

@ plasma donor unit used in the manufacture of this product was tested by FDA-approved methods
and found nonreactive for hepatitis B surface antigen (HBsAg), antibody to hepatitis C (HCV), and
antibody to HIV-1/2, all products manufactured using human source material should be handled as
potentially infectious. Because no test method can offer complete assurance that hepatitis B or C
viruses, HIV, or other infectious agents are absent, these products should be handled according to
established good laboratory practices.9-11

CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

For In Vitro Diagnostic Use.
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Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparing the reagents for use, refer to the Operator’s Guide.

Load the primary reagent packs in the primary reagent area. You can use the arrows on the end
label as a placement guide. However, lefi, center, and right placement of the primary reagent
packs is not required, because the ADVIA Centaur CP System has only one reagent probe. The
system automatically mixes the primary reagent packs to maintain homogenecous suspension of
the reagents. Load the BR Pretreatment Reagent ReadyPack reagent pack in the ancillary
reagent area. For detailed information about loading reagents, refer to the system operating
instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur Multi-Diluent 1 in the
ancillary reagent area.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval
28 days 7 days

The ADVIA Centaur CP BR assay requires a two-point calibration:
» when changing lot numbers of primary reagent packs
*  when replacing system components

»  when quality control results are repeatedly out of range
NOTE:
*  Discard the primary reagent packs at the end of the onboard stability interval.

* Do not use reagents beyond the expiration date.

Master Curve Calibration

The ADVIA Centaur CP BR assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Quality Control

BR

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, assay two levels
of quality control material on cach day that samples are analyzed. Assay quality control
samples when performing a two-point calibration. Treat all quality control samples the same as
patient samples.

Refer to the quality control product insert for the suggested Expected Values. If the quality
control results do not fall within the Expected Values or within the Jaboratory’s established
values, do not report results. Take the following actions:

»  Verify that the materials are not expired.
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= Verify that required maintenance was performed.
*  Verify that the assay was performed according to the instructions for use.
*  Rerun the assay with fresh quality control samples.

»  If necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 25 pL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. Sample predilution is not required.
Refer to Dilutions for information about samples with values above the assay range. For
detailed information about determining the minimum required volume, refer to the system
operating instructions or to the online help system.

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Notes

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum CA 27.29 results in U/mL.

Dilutions

* Dilute and retest serum samples with CA 27.29 levels greater than 450 U/mL to obtain
accurate results.

*  The system can automatically dilute serum samples, or you can prepare dilutions manuaily.

= For automatic dilutions, ensure that ADVIA Centaur Multi-Diluent 1 is loaded and set the
system parameters as follows: -

Bilution point: < 450 U/mL
Dilution factor: 10, 20

-

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

* Manually dilute the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

*  Use Multi-Diluent 1 to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

* Ensure that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.
Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.

BR 06486141 Rev. B, 2007-03
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Limitations

NOTE: Do not interpret levels of CA 27.29 as absolute evidence of the presence or the absence of
malignant disease. Before treatment, patients with confirmed breast carcinoma frequently have
levels of CA 27.29 within the range observed in healthy individuals. Additionally, elevated
levels of CA 27.29 can be observed in patients with nonmalignant diseases. Measurements of
CA 27.29 should always be used in conjunction with other diagnostic procedures, including
information from the patient’s clinical evaluation.

WARNING: Do not use the ADVIA Centaur CP BR assay as a screening test or for diagnosis.
Normal levels of CA 27.29 do not always preclude the presence of disease.

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.!2 Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required.

Exercise caution when interpreting ADVIA Centaur CP BR levels during pregnancy.!?

The concentration of CA 27.29 in a given specimen detcrmined with assays from different
manufacturers can vary because of differences in assay methods, calibration, and reagent
specificity. CA 27.29 determined with different manufacturers’ assays will vary depending on
the method of standardization and antibody specificity. Therefore, it is important to use assay-
specific values to evaluate quality control results.

Endogenous interferents, such as high concentrations of hemoglobin, lipids, bilirubin and total
protein, had no effect beyond the limits of random within-run variations. Mean recoveries were
within 5% of the control level for all interferents tested.

Substance Amount % Recovery
Conjugated Bilirubin 20 mg/dL, 99.6
Unconjugated Bilirubin 20 mg/dL 100.0
Triglycerides 3000 mg/dL 101.6
Hemoglobin 500 mg/dL 104.3
Total Protein 12 g/dLL [00.0

Endogenous interfering substances were determined with the ADVIA Centaur BR assay.

BR 06486141 Rev, B, 2007-03
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Expected Results

BR

The analytical performance of the ACS:180% BR assay was evaluated using a panel of

103 samples from patients with clinically diagnosed breast cancer. All samples were analyzed
using the ACS:180 BR assay and another commercially available method that also measures
CA 27.29. A correlation of the two assays was performed by linear regression analysis. The
correlation coefficient was 0.96 with a slope of 1.045 and an intercept of 7.6.

During the clinical trial to establish the performance characteristics of the ACS:180 BR assay,

~ serum samples from 314 apparently healthy female blood donors were tested. The women were

over the age of 18 years and approximately 50% were post-menopausal. The Upper Limit of
Normal (ULN) for this group, defined as the 99th percentile of the observed results, was
established at 38.6 U/mL. Additional data were generated on a panel of samples from patients
with various diseascs and conditions, as shown in the following table. These data indicate the
percentage of samples with levels of CA 27.29 above the ULN.

Sample Category N % of Patients with levels of CA 27.29 > 38.6 U/mL (ULN)
Normals 34 i
Metastatic breast cancer 97 81
Benign breast disease 129 3
Malignant disease
Stomach 29 7
Colon : 43 26
Lung ' 47 43
Pancreas 45 47
Ovarian 50 56
Liver ' 20 60
Prostate 34 18
Uterus 30 13
Pregnancy 49 2
Lactating women 37 11
Cirrhosis 25 24
Endometriosis 24 3
Chronic Hepatitis 48 10
Ovarian Cyst 50 . 6
Renal Impairment 20 15

As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results.'4 The expected results were determined
with the ACS:180 BR assay. The results were confirmed for the ADVIA Centaur CP BR assay.
Refer to Method Comparison. '
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Clinical Trial Results

BR

Monitoring Stage ll or Stage Iff Breast Cancer Patients for Disease Recurrence

This ACS:180 BR assay clinical trial was comprised of specimens from 162 patients who were
enrolled in a multi-center prospective study. These patients were previously treated for Stage 11
or Stage I1I breast cancer and had no evidence of disease (NED) at the time of study entry

(at least 1 year post-surgery). Patients were monitored over the length of the study

(18 to 24 months) by determining the CA 27.29 levels in serial blood specimens drawn at each
vistt with their clinician. All patients included in the ACS:180 BR clinical study were lymph
node positive at time of surgery, and had at least three serial bleeds after study enrollment.
Specimen testing was performed in parallel using the ACS:180 BR assay and another
commercially available method that measures CA 27.29.

Sensitivity, specificity, and predictive values (PPV and NPV) of the ACS:180 BR assay as an
aid in monitoring for the recurrence of breast cancer were calculated against disease recurrence
as defined by clinical outcome. Of the 162 patients included in the study, 25 showed clinical
evidence of disease recurrence. Breast cancer recurrence was established using clinical
symptoms, and/or general or specific imaging techniques; for example, x-ray, mammogram,
magnetic resonance imaging, computerized tomography, ultrasound, bone scan, or liver scan.
The utility of the ACS:180 BR assay as an aid for the detection of breast Cancer recurrence was
analyzed under two scenarios:

*  Using any single ACS:180 BR result greater than the ULN (38.6 U/mL) prior to disease
recurrence.

*  Using two consecutive ACS:180 BR results greater than the ULN (38.6 U/mlL.) prior to
disease recurrence.

Assay results above the ULN must have occurred prior to, or at the same time as, the clinical
diagnosis of recurrcnce in order to be considered predictive of disease recurrence. Statistical
analyses showed that the ACS:180 BR assay performance at the testing sites was not
statistically different, so the combined performance data from all patients are shown in the
following table: '

Assay Concordance with Disease Recurrence

Estimate* Using Two Consecutive

Performance Parameter Estimate* Using One Elevated Value Elevated Values
Sensitivity 60% (39~ 79) 48% (28 - 69)
Specificity 93% (87 — 96) 98% (94 — 100)
PPV 60% (39-79) 80% (52 — 96)
NPV 93% (87 — 96) 91% (85 — 95)

*  Numbers in parentheses represent the 95% confidence intervals.

In this clinical trial, results from the commercially available comparator assay, using one
clevated value, showed that sensitivity ranged from 58% to 62% at the two sites, specificity
ranged from 53% to 97%, PPV ranged from 23% to 73%, and NPV ranged from 84% to 94%.
Using two elevated values, the sensitivity ranged from 38% to 42%, specificity ranged from
86% to 100%, PPV ranged from 42% to 100%, and NPV ranged from 86% to 92%.

The positive and negative predictive values vary depending on the prevalence of discase
recwrrence. The following table contains the ACS:180 BR expected positive and negative
predictive values for a range of realistic prevalences for the recurrence of disease. These
cxpected values were based on the combined assay performance data presented in the
prececding table and the mean prevalence rate of disease recurrence of 15% at the two testing
sites.
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Expected Predictive Values at Various Prevalences of Disease Recurrence Using One or Two
Consecutive Assay Values Greater Than the Upper Limit of Normal

: Using Two Consecutive Elevated
Using One Elevated Value Values

Prevalence of Disease

Recurrence PPV NPV PPV NPV
10% 49% 95% 73% 94%
15% : 60% 93% 81% 91%
20% 68% 90% 86% 83%
25% 74% 87% 89% 85%
30% 79% 84% 91% 81%

Management of Patients with Metastatic Disease for Progression or Regression of Disease
in Response fo Therapy

This clinical trial was a multi-center prospective study of 97 breast cancer patients with
metastatic disease. All patients received treatment during the study. Patients were enrolled at
six sites and all ACS:180 BR testing was performed at three laboratories not associated with the
patient enrollment sites.

The clinical sensitivity and specificity of the ACS:180 BR assay in relation to changing disease
status in metastatic breast cancer patients were determined using a 20% increase in assay levels
as an indication of progressing disease. In addition, the positive predictive value, the percentage
of patients with increases above 20% who had clinically progressing disease was calculated.
Calculations were based on the 79 patients who had assay levels above the ULN. Patients wcre
considered to have completed the trial at the time of diagnosis of progressing or re gressing
disease. Patients with stable disease were followed anywhere from 2 to 7 months. The
following tables summarize the study results:

Concordance of Changes in Clinical Status and Changes in CA 27.29 Antigen Level

among 79 Patients

Disease Status

Progression Regression/Stable
Change in Assay Levels {number of patients) {(number of patients)
= 20% Increase 33 10
< 20% Increase 12 24

ACS:180 BR Assay Concordance with Clinical Diagnosis in Metastatic Breast Cancer Patients

Estimate*
Sensitivity to Change in Disease Status T3% (58 — 85%)
Specificity to Change in Disease Status 71% {53 - 85%)
Positive Predictive Value to Change in Disease Status 77% (61 — 83%)
Negative Predictive Value to Change in Disease Status 67% (49 — 81%)

*  Values in parentheses represent the 95% confidence intervals.

The positive and negative predictivé values (PPV and NPV) to change in disease status depend
on the underlying prevalence of discase progression. The PPV and NPV values listed in the
table above, were calculated using the prevalence of disease progression (57%) which was
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observed in the clinical trial. The following table lists the positive and negative predictive
values for other hypothetical prevalences of disease progression:

Prevalence of Disease Progession PPV _ NPV

25% 45.4% 88.8%
35% 57.3% 83.1%
45% 67.1% 76.4%
55% 75.3% 68.4%
65% 82.2% 58.8%
75% 88.2% 46.9%

Performance Characteristics

BR

Specificity

There are no known cross-reactants for CA 27.29. The potential interference of
chemotherapeutic agents, therapeutic drugs, and related tumor marker antigens was tested by
adding these substances to five serum pools containing CA 27.29 ranging from 5.1 to

445.4 U/mL. The therapeutic drugs were spiked into patient serum pools and then diluted to a
final concentration 10 times (or less depending on the solubility of the drug) the peak
concentration normally found in serum immediately after infusion. The level of CA 27.29 in
each of these pools was then determined and normalized to the level without the respective
drugs or antigens.

Substance Mean % Recovery Substance Mean % Recovery
Acetaminophen (10X) 96.3 Granisetron HCI (10X) 99.9
Cimetidine (10X} 100.9 Lorazepam (10X) 98.0
Ciprofloxacin (10X) 100.1 Megestrol acetate (53X) 105.2
Cyclophosphamide (1X) 962 Methotrexate (10X) 105.8
Codeine (10X) 96.9 Morphine (10X) 95.6
Dexamethasone (10X) 100.2 Ondansetron (10X) 933
Diphenhydramine HC1 (10X} 101.8 Paclitaxel (2X) 101.7
Doxorubicin (10X) 959 Prochlorperazine (10X) 96.4
Etoposide (2X) 99.5 Tamoxifen (10X) 06.6
5-Fluorouracil (10X) 1042 Vinorelbine tartrate (10X)  104.9
Antigen Amount Mean % Recovery
Carcinoembryenic antigen (CEA) 30 ng/mL 103.8

Owarian Cancer antigen {CA 125) 300 U/mL 105.9 .

GI Cancer antigen (CA 19-9) 300 U/mL 103.6

Intericrence was determined with the ACS:180 BR assay according to CLSI Document EP7-
A2.15

Analytical Sensitivity and Assay Range

The ADVIA Centaur CP BR assay mecasures CA 27.29 concentrations up to 450 U/mL with a
minimum detectable concentration (analytical sensitivity) of 3.5 U/mL. Analytical sensitivity is
defined as the concentration of CA 27.29 that corresponds to the RLUSs that are two standard
deviations less than the mean RLUs of replicate determinations of the BR zero standard. This
response is an estimate of the minimum detectable concentration with 95% confidence.

Method Comparison

For 598 samples in the range of 4.31 to 448.9 U/mL, the relationship of the ADVIA Centaur CP
BR assay to the ADVIA Centaur BR assay is described by the following equation:

06486141 Rev B, 2007-03

>



ADVIA Centaur CP System

BR

ADVIA Centaur CP BR = (0.986 (ADVIA Centaur BR) + 0.87 U/mlL
Correlation coefficient (r} = 0.993

For 143 samples in the range of 4.42 to 342.6 U/mL, the relationship of the ADVIA Centaur CP
BR assay to the ACS:180 BR assay is described by the following equation:

ADVIA Centaur CP BR = 1.03 (ACS:180 BR) - 3.31 U/mL

Correlation coefficient (r) = 0.995

Dilution Recovery

Five human serum samples in the range of 288.7 to 407.5 U/mL of CA 27.29 were diluted 1:2,
1:4, 1:8, and 1:16 with Multi-Diluent 1 and assayed for recovery and parallelism. The
recoveries ranged from 78.4% to 125.8% with a mean of 107.5%.

BR12/18

Observed Expected
Sample " Dilution (UimL) {U/mL) Recovery %
1 — 367.9
1:2 196.8 184.0 107.0
1:4 99.27 9198 107.9
1:8 54.20 45.99 117.9
1:16 24.67 22.99 107.3
Mean 110.0
2 — 288.7
1:2 1372 144.3 95.0
1:4 74.11 72.17 102.7
1:8 31.82 36.08 104.8
1:16 14.14 18.04 784
Mean . 95.2
3 — : 407.5
1:2 2252 203.8 110.5
1:4 110.2 101.9 108.1
1:8 60.75 50.94 119.3
1:16 25.10 2547 98.6
Mean ) 109.1
4 — 394.1
1:2 221.0 197.1 112.1
1.4 110.5 98.53 1122 |
1:8 6198 49.26 1258
1:16 26.98 24.63 109.5
Mean 114.9
5 o 3040 .
1:2 195.7 182.3 107.3
1:4 98.50 91.16 108.1
1:8 54.94 45,58 120.5
1:16 ' 22.30 22.79 97.8
Mean : 108.4
Mean 107.5
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Spiking Recovery

Varying amounts of CA 27.29 were added to six serum samples with endogenous levels of
CA 27.29 ranging from 11.89 to 31.36 U/mL. The amount of CA 27.29 that was added varied
from 29.94 to 460.29 U/mL. When compared to the expected value, the measured (recovered)

values of CA 27.29 averaged 98.6% with a range of 87.5 to 128.9%.

BR13/18

Amount Added Cbserved
Sample {UimlL} (U/mL) Recovery %
1 11.89
29.94 40.54 g5.7
56.41 68.06 99.6
90.91 99.29 96.1
154.6 161.7 96.9
2999 3144 100.9
Mean 97.8
2 — 11.93
29.94 40.48 954
56.41 66.11 96.0
90.91 104.16 101.5
154.6 1654 993
2999 315.2 101.2
Mean 98.7
3 2206
29.94 52.35 101.2
56.41 79.87 102.5
90.91 113.71 100.8
154.6 176.1 99.7
2999 3334 103.8
Mean 101.6
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Amount Added Observed

Sample {UimL) {U/mL) Recovery %
4 — 19.19
29.94 45.72 88.6
56.4] 91.92 128.9
90.91 107.26 96.9
154.6 : 170.1 97.6
2999 315.2 98.7
Mean 102.2
5 — 31.36
2994 5833 90.1
56.41 84.80 94.7
90.91 120.12 97.6
154.6 179.8 96.0
299.9 3288 99.2
Mean 95.5
6 — 12.79
29.94 38.99 87.5
56.41 69.03 99.7
90.91 100.99 97.0
154.58 162.0 96.5
2999 3084 08.6
460.3 458.1 96.7
Mean . 96.0
Mean 98.6

Spiking Recovery testing was previously determined on the ACS:180 BR assay.

Precision

Four samples were assayed 2 times per day, in 20 runs, over a 10-day period on 2 systems
{n = 160 for each sample). The following results were obtained:

Mean {U/ml) Within-run % CV Run-to-run % CV Total % CV

31.45 4.0 6.9 8.0

42.69 3.8 5.8 6.9

99.6 1.8 4.0 4.4 N
126.9 2.4 23 33

Traceability of Standardization

The ADVIA Centaur CP BR assay is traceable to an intemal standard manufactured using
highly purified CA 27.29.
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Evaluating Results

BR

The following is recommended when you observe poor reproducibility of CA 27.29 values at
low levels or if you are not satisfied with assay performance:

Ensure that the assay reagent and calibrator lot numbers and expiration dates match those
entered in the system.

Ensure that the calibrators, quality control materials, and assay reagents were prepared
according to the recommended procedures.

Ensure that the recommended sample collection and handling procedures were followed.
Ensure that the recommended system cleaning procedures were followed.

Visually check the probe and tubing for obstructions, leaks, and deformities such as
pinched or crimped tubing.

Take further corrcctive action following established laboratory procedures.
Calibrate the system using ncw assay reagents, calibrators, and quality control samples.

If necessary, contact your local technical support provider or distributor for assistance.

06486141 Rev. B, 2007-03
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Scrvice
Food and Drug Admmistration

Date:

From:

Memorandum
7-)3-071

DMC (HFZ-401)

Subject: Premarket Notification Number(s): ' (/f / / “7’/ ({/ / T '7/

To:

Division Director; L Hh/ D C T )

The attached information has been received by the 510(k) DMC on the above referenced 5 10(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 510(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 TOQ POS.

Additional information requires a new 510(k); however, the information submitted is
mcomplete (Noitify company to submit a new 510(k);[Prepare the-K30 Letter on the LAN]

Ao response necessary (¢.g., hard copy of fax for the truthful and accuracy statement,
510(k) 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 (HEZ-440

v/[nformation requires a CLIA CATEGORIZATION:; the complexity may remain the same
as the original 510(k) or may change as a result of the additional information (Prepare a CAT
letter)

Additional information requires a CLIA CATEGORIZAT 10N; however, the information
submitted is incomplete; (call or fax firm)

No response necessary

This information should be returned to the BMC within 10 working days from the date of this
memorandum.

Revicwed by: /&’4 (1(2/‘}//0 A
Date: Vi /;/ / v ,7




SIEMENS

August 22, 2007

Mr. James Callaghan, OIVD

Dacument Mail Center

Center for Devices and Radiclogical Heaith
1.8, Food and Drug Administratiion

8200 Corporate Blvd. (HFZ-401)

Rockville, MD 20850

Dear Mr. Callaghan,

Re: FDA Phone Request of 22Aug07 for Official Correspondent of CLIA Categorization ADVIA Centaur

CP requests

This letter is to inform the FDA that | am the official contact for the requests for CLIA categorization
submitted to FDA by Seimens Medical Sojutions Diagnostics starting from July 9, 2007.

The requests submitted are for previously cleared ADVIA Centaur Assays that have been applied to the
ADVIA Centaur CP, a new member of the ADVIA Centaur analyzer family, in accordance with the

Reagent Replacement and Instrument Family Policy.
| am sorry for the inconvenience this has created for the FDA,

Official Correspondent.

Carol A. Bianca

Senior Manager, Regulatory Affairs
Siemens Medical Solutions Diagnostics
511 Benedict Avenue

Tatrytown, NY 10581

Phone: 914 524-2531

Fax: 914 524-2500

Email: carol.bianca @siemens.com

Thank You and Best Regards

ol G Bearen

Carol A. Bianca
Senior Manager, Regulatory Affairs
Siemens Medical Solutions Diagnostics

Siemens Medical Solutions Diagnostics

511 Benedict Ave
Tarrytown, NY 10531

2y

914 524-2531
www.siemens.com/diagnostics

¥




IC 9774 15/

July 9, 2007

Document Mail Center

Center for Devices and Radiological Health
U.S Food and Drug Administration

9200 Corporate Blvd. (HFZ-401)
Rockville, MD 20850

Re: 510(k) For CLIA categorization only.

IVD assays requiring 510(k) clearance currently on the ADVIA Centaur were migrated to
the ADVIA Centaur CP instrument platform following the Replacement Reagent and

Instrument Family Policy Guidance Document. Siemens Medical Solutions Di stres
is requesting CLIA categorization for the ADVIA Centaur CP assay fgF BR Ca 27.29 that
migrated from the ADVIA Centaur. Attached are the two hard copies o age

Inserts (IFU). The 510(k) clearance is K971418.

Sincerely, )
- ¢
arbara Preisel-Simmons, Ph.D.
Manager Regulatory Affairs
Siemens Medical Solutions Diagnostics
511 Benedict Ave.
Tarrytown, NY 10591
914-524-2430

Fax: (914) 524-2500
Barbara.preisel-simmons @siemens.com
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BR

Assay for CA 27.29

Assay Summary
Sample Type Serum
Sample Volume 25 UL
Calibrator G
Sensitivity and Assay Range 3.5 - 450 UimL
Contents
REF Contents Number of Tests

Intended

BR

03896216 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 250
(116733) BR Litc Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP BR Master Curve card
or

02419937 1 ReadyPack primary reagent pack containing ADVIA Centaur 30
(116734) BR Lite Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP BR Master Curve card

For a definition of symbols uscd in product labeling, please refer to the Operator’s Guide.

Use

The ADVIA Centaur CP BR assay is an in vitro diagnostic test for the quantitative serial
determination of cancer antigen CA 27.29 in human serum using the ADVIA Centaur CP
System. The test is intended for use as an aid in monitoring paticnts previously treated for Stage
1f or Stage 111 breast cancer. Serial testing for CA 27.29 in the serum of patients wha arc
clinically free of discase should be used in conjunction with other clinical methods used for the
early detection of cancer recurrence. The test is also intended for use as an aid in the
management of breast cancer patients with metastatic disease by monitoring the progression or
regression of disease in response fo treatment.

WARNING: The concentration of CA 27.29 in a given specimen, as determined by assays

from different manufacturcrs, can vary because of ditferences in assay methods and reagent
specificity. The results reported by the laboratory to the physician must include the identity of
the assay for CA 27.29 used. Values obtained with different assay methods cannot be used
interchangeably. If, in the course of monitoring a patient, the assay mcthod used for
determining serial levels of CA 27.29 is changed, the laboratory must perform additional serial
testing to confirm baseline values.

United States federal law restricts this device to sale and distribution by or on the order of a
physician, or to a clinical laboratory; and usc is restricted to, by, or on the order of a physician.
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ADVIA Centaur CP System

Materials Required But Not Provided

BR2/18

REF Description Contents
02034474 Calibrator G 6 vials of low calibrator
(112777) 6 vials of high calibrator
or
06354201 Calibrator G 2 vials of low calibrator
(112776) 2 vials of high calibrator
06288756 ADVIA Centaur BR 2 ReadyPack ancillary reagent packs
(116746) Pretreatment Reagent containing 10.0 mL/pack
Optional Reagents
REF Description Contents
07907174 ADVIA Centaur Multi-Diluent | 6 ReadyPack ancillary reagent packs
(110313} containing 25 mL/pack
or
07293184 ADVIA Centaur Multi-Diluent 1 2 ReadyPack anciilary reagent packs
(110312) containing 25 mL/pack
09348792 Multi-Diluent 1 50 mL/vial
(672177)
04554629 BR Master Curve Matcrial 7% I mL
(112771)

Summary and Explanation of the Test

Breast cancer is the most common cancer among women in the United Statcs. While most
newly diagnoscd cases of breast cancer present with only local disease, where the S year
survival rate is 96%, 42% are diagnosed with discase outside the breast.! For thesc women, the
5 year survival rate is 76% for thosc with regional disease and only 20% for those with distant
metastases. The vast majority of breast cancer deaths are from advanced, disseminated disease.
Although many therapeutic modalities exist for the treatment of metastatic disease, most breast
cancers usually become refractory to specific drugs and require second and third linc regimens.
A circulating tumor marker, such as CA 27.29, which can monitor response to therapy and can
indicate disease status is a valuable tool in the management of these patients.

CA 27.29 is a highly polymorphic glycoprotein belonging to the mucin family and is the
product of the MUC-1 gene.3 [t is most useful using serial measurcments to monitor both the
coursc of disease and response to therapy becausc of the direct correlation of changing levels of
CA 27.29 with clinical status 45 In paticnts with known metastases, a reduction in levels of this
marker indicates a good response to treatment, while increasing levels indicate resistance to
therapy and progressive disease and justify further clinical evaluation and regular monitering.®
1t has also been shown that an elevation of CA 27.29 levels above the upper limit of normal in
patients with no clinical evidence of discase is an early indicator of recurrence.” An elevated
serum CA 27.29 level in patients in remission of Stage 11 or 111 breast cancer provided a positive
predictive value of 83.3% for recurrent disease, with an average lcad time of 5.3 months before
recurrence was clinically established.”
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Assay Principle

The ADVIA Centaur CP BR assay is a fully automated, competitive immunoassay using direct,
chemiluminescent technology. The Lite Reagent is composed of a monoclonal mouse antibody
specific for CA 27.29, labeled with acridinium ester. The antibody used in the assay, MAb
B27.29, binds to a peptide cpitope in the tandem repeat region of the MUC-1 genc product. The
Solid Phase is composed of purificd CA 27.29, which is covalently coupled to paramagnctic
particles. After onboard pretreatment, the sample is incubated with both Lite Reagent and Solid
Phase simultaneously for 9.66 minutes.

The system automatically performs the following steps:

- dispenses 25 WL of sample and 50 pL of Pretreatment Reagent into a cuvette and incubates
for 4.66 minutes at 37°C

+  dispenses 50 pL of Lite Reagent and 250 pL of Solid Phase and incubates for 9.66 minutes
at 37°C

«  separates, aspiratcs, and washes the cuvclies with Wash 1

+ dispenses 300 uL cach of Acid Reagent (R1) and Base Reagent (R2) to mitiate the
chemiluminescent reaction

«  reports results according to the selected option, as described in the system operating
instructions or in the online help system

An inverse relationship exists between the amount of CA 27.29 present in the paticnt sample
and the amount of relative light units (RLUs) detected by the system.

Specimen Collection and Handling

Serum is the recommended sample type for this assay.

Plasma samples should not be uscd because their performance in this assay has not been
determined.

The following recommendations for handling and storing blood samples are furnished by the
Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS):#

«  Collect all blood samples observing universal precautions for venipuncture.

+  Allow samples to clot adequately before centrifugation.

»  Kecep tubes stoppered and upright at all times.

+ Do not use samples that have been stored at room temperature for longer than 8 hours.

«  Tightly cap and rcfrigerate specimens at 2 to 8°C if the assay is not completed within
8 hours.

+  Frecze samples at or below -20°C if the sample is not assayed within 48 hours.
«  Freeze samples only once and mix thoroughly after thawing.
Before placing samples on the system, ensurc that samples have the following characteristics:

«  Samples are free of fibrin or other particulatc matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

+  Samples are free of bubbles.

06486141 Rev. B, 2007-03
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Reagents

BR

it

12

BR4/18

Store the reagents upright at 2—8°C.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the
bhottom ol the reagent pack to ensure that all particles are dispersed and resuspended. For detailed
information about preparing the reagents for use, refer to the Operator’s Guide.

Reagent Pack  Reagent

Volume Ingredients Storage Stability

ADVIA Lite Reagent 2.5mL/ monoclonal mousc 2-8°C  until the expiration date
Centaur BR reagent  anti-CA 27.29 antibody on the pack label.
ReadyPack pack {~1.2 pg/mL) labeled with For onboard stability,
primary reagent acridinium ester in refer to Onboard
pack buffered saline with Stability and Calibration
preservatives Interval.
Solid Phase 12.5mlL/ human CA 27.29 2-8°C:  until the expiration date
reagent  (~0.72 U/mL) covalently on the pack label.
pack coupled to paramagnetic For onboard stability,
particles in buffer with refer to Orboard
preservatives Stability and Calibration
Interval.
ADVIA Pretreatment  10.0 mL/ sodium hydroxide (0.24N)2 8°C  until the expiration date
Centaur BR Reagent reagent on the pack label
ReadyPack pack or
ancillary 28 consecutive days afier

reagent pack

accessing the ancillary
reagent pack

ADVIA Multi-Diluent 1 25.0 mL/ cquine serum with sodium 2—-8°C  until the cxpiration date
Centaur reagent  azide (0.1%) and on the pack label
ReadyPack pack preservatives or

ancillary 18 consecutive days after
reagent pack accessing the ancillary

reagent pack

X

&

R36/38  Irritant! lrritating to eyes and skin. In case of contact with eyes, rinse immediately with
$26 plenty of water and seek medical advice. Avoid contact with skin and cyes.
S24/25 Contains: sodium hydroxide; Pretreatment Reagent

CAUTION! POTENTIAL BIOHAZARD: Contains human source material. While each human serum or
plasma donor unit used in the manufacture of this product was tested by FDA-approved methods
and found nonreactive for hepatitis B surface antigen (HBsAg), antibody to hepatitis C (HCV), and
antibody to HIV-1/2, all products manufactured using human source material should be handled as
potentially infcctious. Because no test method can offer complete assurance that hepatitis B or C
viruscs, HIV, or other infectious agents are absent, these products should be handled according to
established good laboratory practices.®-!!

CAUTION; This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush rcagents with a large volume of water to prevent the buildup of azides, it
disposal into a drain is in compliance with federal, state, and local requirements.

For In Fitro Diagnastic Use.
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Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary rcagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensurc that all particles arc dispersed and resuspended. For
detailed information about preparing the reagents for use, refer to the Operator’s Guide.

Load the primary reagent packs in the primary rcagent area. You can usc the arrows on the end
label as a placement guide. However, left, center, and right placement of the primary reagent
packs is not required, because the ADVIA Centaur CP System has only one reagent probe. The
system automatically mixes the primary reagent packs to maintain homogeneous suspension ol
the reagents. Load the BR Pretreatment Reagent ReadyPack reagent pack in the ancillary
reagent area. For detailed information about loading reagents, refer to the system opcrating
instructions or to the online help system.

if automatic dilution of a sample is required, load ADVIA Centaur Multi-Diluent | in the
ancillary reagent arca.

Onboard Stability and Calibration Interval

QOnboard Stability Calibration Interval
28 days 7 days

The ADVIA Centaur CP BR assay requires a two-point calibration:
«  when changing lot numbers of primary rcagent packs
= when replacing system components

« when quality control results are repeatedly out of range
NOTE:
»  Discard the primary reagent packs at the end of the onboard stability nterval.

« Do not use reagents beyond the expiration date.

Master Curve Calibration

The ADVIA Centaur CP BR assay requires a Master Curve calibration when using a new lot
number of Litc Reagent and Solid Phase. For each new Jot number of Lite Reagent and Solid
Phase, usc the barcode reader or keyboard to cnter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer 1o the system operating instructions or to the onling help system.

Quality Control

BR

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor systcm performance and chart trends, as a minimwm requirement, assay two levels
of quality control material on each day that samples are analyzed. Assay quality control
samples when performing a two-point calibration. Treat all quality control samples the same as
paticnt samples.

Refer to the quality control product insert for the suggested Expected Values. If the quality
control results do not fall within the Expected Values or within the laboratory’s established
values, do not report results. Take the following actions:

»  Verify that the materials arc not expired.

06486141 Rev. B, 2007-03
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+  Verify that required maintenance was performed.
«  Verify that the assay was performed according to the instructions for use.
»  Rerun the assay with fresh quality control samples.

+  [f nceessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 25 UL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. Sample predilution is not required.
Refer to Dilutions for information about samples with valucs above the assay range. For
detailed information about determining the minimuim required volume, refer to the system
operating instructions or to the onlinc help system.

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the onlinc
help system.

Procedural Notes

BR

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reporls serum CA 27.29 results in U/mL.

Dilutions

«  Dilute and retest serum samples with CA 27.29 levels greater than 450 U/mL to obtain
accurate results.

«  The system can automatically dilute serum samples, or you can prepare dilutions manuaily.

+  For automatic dilutions, cnsure that ADVIA Centaur Multi-Diluent 1 is loaded and set the
system paramcters as follows;

Dilution point: £ 45¢ U/mL
Dilution factor: 10, 20

For detailed information about automatic dilutions, refer to the system operating
instructions or to the onlinc help system.

+  Manually dilute the patient samples when patient results cxceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

«  Use Multi-Diluent 1 to manually dilute paticnt samples, and then load the diluted sample in
the samplc rack, replacing the undiluted sample.

+  Ensure that results arc mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.
Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, statc, and local requircments.

06486141 Rev. B, 2007-03
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Limitations

BR

NOTE: Do not interpret levels of CA 27.29 as absolute cvidence of the presence or the absence of
malignant discase. Before treatment, paticnis with confirmed breast carcinoma trequently have
levels of CA 27.29 within the range obscrved in healthy individuals. Additionally, clevated
levels of CA 27.29 can be obscrved in patients with nonmalignant discases. Measurcments of
CA 27.29 should always be used in conjunction with other diagnostic procedures, including
information from the patient’s clinical evaluation.

WARNING: Do not use the ADVIA Centaur CP BR assay as a screening test or for diagnosis.
Normal levels of CA 27.29 do not always preclude the presence of discase.

Heterophilic antibodics in human scrum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.2 Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required.

Exercisc caution when interpreting ADVIA Centaur CP BR levels during pregnancy. '3

The concentration of CA 27.29 in a given specimen determined with assays from different
manufacturers can vary because of differcnces in assay methods, calibration, and rcagent
specificity. CA 27.29 determincd with differcnt manufacturers’ assays will vary depending on
the method of standardization and antibody specificity. Therefore, it is important to use assay-
specific values to evaluate quality control results.

Endogenous interferents, such as high concentrations of hemoglobin, lipids, bilirubin and total
protein, had no effect beyond the limits of random within-run variations. Mean recoveries were
within 5% of the control level for all interferents tested.

Substance Amount % Recovery
Conjugated Bilirubin 20 mg/dL. 99.6
Unconjugated Bilirubin 20t mg/dL 100.0
Triglycerides 3000 mg/dL 101.6
Hemoglobin 500 mg/dL 104.3
Total Protein 12 g/dLL 100.0

Endogenous interfering substances were determined with the ADVI]A Centaur BR assay.
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Expected Results

The analytical performance of the ACS:180% BR assay was evaluated using a pancl of

103 samples from patients with clinically diagnosed breast cancer. All samples were analyzed
using the ACS:180 BR assay and another commercially available method that also measures
CA 27.29. A corrclation of the two assays was performed by linear regression analysis. The
correlation coefficicnt was 0.96 with a slope of 1.045 and an intercept of 7.6.

During the clinical trial to cstablish the performance characteristics of the ACS:180 BR assay,
serum samples from 314 apparently healthy female blood donors were tested. The women were
over the age of 18 years and approximately 50% were post-menopausal. The Upper Limit of
Norma! (ULN) for this group, defined as the 99th percentile of the observed results, was
cstablished at 38.6 U/mL. Additional data were generated on a panel of samples from patients
with various discases and conditions, as shown in the following table. These data indicate the
perceniage of samples with levels of CA 27.29 above the ULN.

Sampie Category N %, of Patients with levels of CA 27.29 > 36.6 U/mL (ULN)
Normals 314 1
Metastatic breast cancer 97 81
Benign breast disease 129 3
Malignant discase
Stomach 29 7
Colon 43 26
Lung 47 43
Pancreas 45 47
Cvarian 50 56
Liver 20 60
Prostate 34 18
Utcrus 30 13
Pregnancy 49 2
Lactating women 37 11
Cirrhosis 25 24
Lindometriosis 24 ]
Chronic Hepatitis 48 10
Ovarian Cyst 50 6
Renal lmpairment 20 15

As with all in vifro diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic cvaluation of patient results.! The expected results were determined
with the ACS:180 BR assay. The results were confirmed for the ADVIA Centaur CP BR assay.
Refer to Method Comparison.
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Clinical Trial Results

BR

Monitoring Stage If or Stage Il Breast Cancer Patients for Disease Recurrence

This ACS: 180 BR assay clinical trial was comprised of spccimens from 162 patients who were
enrolled in a muiti-center prospective study. These patients were previously treated for Stage 11
or Stage 111 breast cancer and had no evidence of disease (NED) at the time of study entry

(at least 1 year post-surgery). Patients were monitored over the length of the study

(18 to 24 months) by determining the CA 27.29 levels in serial blood specimens drawn at each
visit with their clinician. All patients included in the ACS:180 BR clinical study were lymph
nodc positive at time of surgery, and had at least three serial bleeds after study enrollment.
Specimen testing was performed in parallel using the ACS:180 BR assay and another
commercially available method that measurcs CA 27.29.

Sensitivity, specificity, and predictive values (PPV and NPV) of the ACS:180 BR assay as an
aid in monitoring for the recurrence of breast cancer werc calculated against disease recurrence
as defined by clinical outcome. Of the 162 patients included in the study, 25 showed clinical
evidence of disease recurrence. Breast cancer recurrence was esiablished using clinical
symptoms, and/or gencral or specific imaging techniques; for example, X-ray, mammogram,
magnetic resonance imaging, computcrized tomography, ultrasound, bone scan, or liver scan.
The utility of the ACS:180 BR assay as an aid for the detection of breast cancer recurrence was
analyzed under two scenarios:

+  Using any single ACS:180 BR result grcater than the ULN {38.6 U/mL) prior to diseasc
recurrence.

«  Using two consecutive ACS: 180 BR results greater than the ULN {38.6 U/mL) prior to
disease recurrence.

Assay results above the ULN must have occurred prior to, or at the same time as, the clinical
diagnosis of recurrence in order to be considered predictive of discase recurrence. Statistical
analyses showcd that the ACS:180 BR assay performance at the testing sites was not
statistically different, so the combined performance data from all patients are shown in the
following table:

Assay Concordance with Disease Recurrence

Estimate* Using Two Consecutive

Performance Parameter Estimate* Using One Elevated Value Elevated Values
Sensitivity 60% (39 - 79) 48% (28 69)
Specificity 939 (87 - 96) 98% (94 - 100)
PPV 60% (39 79) 80% (52— 96)
NPV 93% (87 - 96) 91% (85 93)

*  Numbers in parentheses represent the 95% confidence intervals.

In this clinical trial, results from the commercially available comparator assay, using one
clevated value, showed that sensitivity ranged from 58% to 62% at the twa sites, specificity
ranged from 53% to 97%, PPV ranged from 23% to 73%, and NPV ranged from 84% to 94%.
Using two elevated values, the sensitivity ranged from 38% to 42%, specificity ranged from
86% to 100%, PPV ranged trom 42% to 100%, and NPV ranged from 86% to 92%.

The positive and negative predictive valucs vary depending on the prevalence of discase
recurrence. The following table contains the ACS:180 BR expccted positive and negative
predictive values for a range of realistic prevalences for the recurrence of disease. These
expected values were based on the combined assay performance data presented in the
preceeding table and the mean prevalence rate of discase recurrence of 15% at the two testing
s1les.
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BR

Expected Predictive Values at Various Prevalences of Disease Recurrence Using One or Two
Consecutive Assay Values Greater Than the Upper Limit of Normal

Using Two Consecutive Elevated

Using One Elevated Value Values

Prevalence of Disease

Recurrence PPV NPV PPV NPV
10% 49% 95% 73% 94%
15% 60% 93% 81% 91%
2% 6R% 90% 86% 88%
25% T4% 87% 89% 85%
30% 7% 84% 91% 81%

Management of Patients with Metastatic Disease for Progression or Regression of Disease
in Response to Therapy

This clinical trial was a multi-center prospective study of 97 breast cancer patients with
motastatic discase. All patients received treatment during the study. Paticnts were enrolled at
six sites and all ACS:180 BR testing was performed at three laboratories not associated with the
patient corollment sites.

The clinical sensitivity and specificity of the ACS:180 BR assay in relation to changing diseasc
stalus in metastatic breast cancer paticnts were determined using a 20% increase in assay levels
as an indication of progressing disease. In addition, the positive predictive value, the percentage
of patients with increases above 20% who had clinically progressing disease was calculated.
Calculations were based on the 79 patients who bad assay levels above the ULN. Patients werc
considered to have completed the trial at the time of diagnosis of progressing or regressing
discase. Patients with stable disease were followed anywhere from 2 to 7 months. The
following tables summarize the study results:

Concordance of Changes in Clinical Status and Changes in CA 27.29 Antigen Level
among 79 Patients

Disease Status
Progression Regression/Stable
Change in Assay Levels (number of patients) {number of patients)
2 20% Increasc 33 10
< 20% Increase 12 24

ACS:180 BR Assay Concordance with Clinical Diagnosis in Metastatic Breast Cancer Patients

Estimate*
Scnsitivity to Change in Discase Status 73% (38 - 85%)
Specificity to Change in Disease Status T1% (53 - 85%)
Positive Predictive Value te Change in Disease Status 7% (61 — B8%)
Negative Predictive Value to Change in Diseasc Status 67% (49 - 81%)

*  Values in parentheses represent the 95% confidence intervals.

The positive and negative predictive values (PPV and NPV) to change in disease status depend
on the underlying prevalence of disease progression. The PPV and NPV values listed in the
table above, were calculated using the prevalence of discase progression (57%) which was
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observed in the clinical trial. The following table lists the positive and negative predictive
values for other hypothetical prevalences of disease progression:

Prevalence of Disease Progession PPV NPV

25% 45.4% 88.8%
35% 57.3% %3.1%
453% 67.1% 76.4%
55% 75.3% 68.4%
65% 82.2% 58.8%
75% 88.2% 46.9%

Performance Characteristics

BR

Specificity

There are no known cross-reactants for CA 27.29. The potential interference of
chemotherapcutic agents, therapeutic drugs, and related tumor marker antigens was tested by
adding these substances to five serum pools containing CA 27.29 ranging from 5.1 to

445.4 U/mL. The therapeutic drugs were spiked into patient serum pools and then diluted to a
final concentration 10 times (or less depending on the solubility of the drug) the peak
concentration normally found in serum immediately after infusion. The level of CA 27.29 in
each of these pools was then determined and normalized to the lovel without the respective
drugs or antigens.

Substance Mean % Recovery Substance Mean % Recovery
Acetaminophen (10X) 96.3 Granisetron HCI (10X) 99.9
Cimetidine (10X) 100.9 Lorazepam (10X) 98.0
Ciprofloxacin (10X) 100.1 Megestrol acetate (3X) 1052
Cyelophosphamide (1X) 96.2 Mecthotrexate (10X) 105.8
Codeine (10X) 96.9 Morphine (10X) 95.6
Dexamethasone (10X} 100.2 Ondansetron (10X) 93.3
Dhphenhydramine HCL(10X) 1018 Paclitaxel (2X) 101.7
Doxorubicin (10X) 95.9 Prochlorperazine (10X) 96.4
Etoposide (2X) 99.5 Tamoxifen (10X) 96.6
5-Fluorouracil (10X) 104.2 Vinorelbine tartratc (10X) 1049
Antigen Amount Mean % Recovery
Carcinoembryonic antigen (CEA) 30 ng/mL 103.8

Ovarian Cancer antigen (CA 125) 300 U/mL 1059

GI Cancer antigen (CA 19-9) 300 U/mL 103.6

Interference was determined with the ACS: 180 BR assay according to CLSL Document EP7-
A21S
Analytical Sensitivity and Assay Range

The ADVIA Centaur CP BR assay measures CA 27.29 concentrations up to 450 U/mL with a
minimum detectable concentration (analytical sensitivity) of 3.5 U/mL. Analytical sensitivity 1s
defined as the concentration of CA 27.29 that corresponds to the RLUs that are two standard
deviations less than the mean R1.Us of replicatc determinations of the BR zero standard. This
response is an estimate of the minimum detectable concentration with 95% confidence.

Method Comparison

For 598 samples in the range of 4.31 to 448.9 U/mL, the relationship of the ADVIA Centaur CP
BR assay to the ADVIA Centaur BR assay is described by the following equation:

06486141 Rev. B, 2007-03
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ADVIA Centaur CP BR = 0.986 (ADVIA Centaur BR) + 0.87 U/mL

Correlation coelficient {ry = 0.993

For 143 samples in the range of 4.42 to 342.6 U/mL, the relationship of the ADVIA Centaur CP
BR assay to the ACS:180 BR assay is desctibed by the following equation:

ADVIA Centaur CP BR = .03 (ACS:180 BR) - 3.31 U/mlL

Cortrelation coefficient (r} = 0.995

Dilution Recovery

BR12/18

Five human serum samples in the range of 288.7 to 407.5 U/mL of CA 27.29 were diluted 1:2,
1:4, 1:8, and 1:16 with Multi-Diluent 1 und assayed for recovery and parallelism. The
recoverics ranged from 78.4% to 125.8% with a mean of 107.5%.

QObserved Expected
Sample Dilution (WmL) {UmL) Recovery %
1 — 3679
1:2 196.8 [84.0 137.0
14 99.27 91.98 107.9
1:8 54.20 4599 117.9
1:16 24.67 22.99 107.3
Mcan 110.0
2 — 288.7
1:2 137.2 144.3 95.0
1.4 74.11 72.17 102.7
I:8 37.82 36.08 104.8
1:16 14.14 18.04 78.4
Mcan 952
3 407.5
1:2 2252 203.8 1.5
1:4 110.2 101.9 108.1
18 60.75 50.94 L19.3
1:16 25.10 25.47 98.6
Mecean 109.1
4 — 394.1
1:2 221.0 197.1 112.1
1:4 110.5 98.53 112.2
1:8 61.98 4926 1258
i:16 26.98 24.63 109.5
Mean 1149
5 — 364.6
1:2 195.7 182.3 107.3
1:4 98.50 91.16 108.1
1:8 54.94 45.58 120.5
e 22.30 22.79 97.8
Mean 108.4
Mean 107.5
06486141 Rev. B, 2007-03
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Spiking Recovery

Varying amounts of CA 27,
CA 27.29 ranging from 11.8

BR13/18

79 werc added to six serum samples with endogenous levels of

from 29.94 to 460.29 U/mL. When co

9 to 31.36 U/mL. The amount of CA 27.29 that was added varied
mpared to the expected value, the measured (recovered)
values of CA 27.29 averaged 98.6% with a range of 87.5 to 128.9%.

Amount Added Observed
Sample {U/mL) {UfmL) Recavery %
1 11.89
29.94 40.54 a5.7
56.41 68.06 99.6
90.91 9929 96.1
1546 161.7 96.9
2999 3144 100.9
Mean 97.8
2 1183
2094 40.48 95.4
56.41 66.11 96.0
2091 104.16 101.5
154.6 165.4 99.3
2999 3152 101.2
Mean 9B.7
3 22.06
29.94 52.35 101.2
56.41 79.87 102.5
90.91 113.71 100.8
154.6 £76.1 997
2999 3334 103.8
Mean 101.6

3D
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Amount Added Observed

Sample (UimL) (WmL) Recovery %
4 19.19
29.94 45.72 88.6
56.41 91.92 128.9
90.91 107.26 96.9
154.6 £70.1 97.6
2999 315.2 98.7
Mean 102.2
5 — 3136
29.94 58.33 90.1
536.41 84.80 94.7
90.91 120.12 97.6
154.6 179.8 96.0
2999 328.8 99.2
Mean 935.5
6 — 12.79
29.54 3899 87.5
36.41 69.03 997
90.91 100.99 97.0
15458 162.0 96.5
2999 3084 98.6
460.3 458.1 96.7
Mean 96.0
Mean 98.6

Spiking Recovery testing was previously determined on the ACS:180 BR assay.

Precision

Four samples were assayed 2 times per day, in 20 runs, over a 10-day period on 2 systems
(n = 160 for each sample). The following results were obtamned:

Mean {UimL) Within-run % CV  Run-to-run % CV Total % CV

31.45 4.0 6.9 8.0
42.69 38 58 6.9
99.6 1.8 4.0 44
1269 24 2.3 33

Traceability of Standardization

The ADVIA Centaur CP BR assay is traceable to an internal standard manufacturcd using
highly purified CA 27.29.

BR 06486141 Rev. B, 2007-03
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Evaluating Results

BR

The following is recommended when you observe poor reproducibility of CA 27.29 valucs at
low levels or if you are not satisfied with assay performance:

Ensurc that the assay reagent and calibrator lot numbers and expiration dates match thosc
entered in the systom.

Ensure that the calibrators, quality control materials, and assay reagents were prepared
according to the recommended procedures.

Ensurc that the recommended sample collection and handling procedures were followed.
Ensure that the recommended system cleaning procedurcs were followed.

Visually check the probe and tubing for obstructions, leaks, and deformitics such as
pinched or crimped tubing.

Take further corrective action following established laboratory procedures.
Calibrate the system using ncw assay rcagents, calibrators, and quality control samples.

If neccssary, contact your local technical support provider or distributor for assistance.

06486141 Rev. B, 2007-03
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  Public Health Service

Food and Drug Administration
{(. 2098 Gaither Road

Rockville, Maryland 20850

August 30, 2007

Carol Bianca

Siemens Medical Solutions Diagnostics
511 Benedict Ave.

Tarrytown, NY 10591-5097 US

Re: k971418/A007
Received: August 10, 2007

Categorization Neotification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secretary to provide for the categorization
of specific clinical laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

Test System/Analyte (s) : (SEE ATTACHMENT)

This complexity categorization is effective as of the date of this notification and will be
reported on FDA's home page http://www.fda.gov/cdrl/clia. This categorization information
may be provided to the user of the commercially marketed test system or assay as specified
for the analyte indicated. It will also be announced in a Federal Register Notice, which will
provide opportunity for comment on the decision. FDA reserves the right to reevaluate and
recategorize this test based upon the comments received in response to the Federal Register
Notice.

If you change the test system name or your company’s name or if a distributor’s name replaces
your name, you must request another categorization by sending in the revised labeling along
with a letter to FDA referencing the document number above.

If you have any questions regarding this complexity categorization, please contact
Courtney Harper at 240-276-0694.

Sincerely yours,

Sl BTmann

Steven 1. Gutman, M.DD,, M.B.A.

Director

Office of In Vitro Diagnostic Device
Evaluation-and Safety

Center for Devices and Radiological Health



ATTACHMENT

Document Number : k971418/A007

Test System: ADVIA Centaur CP
Analyte : Carcinoembryonic Antigen (CEA)
Complexity : MODERATE



CLIA Routing Slip

Document No :  k971418/A007

Division: DCTD
Branch: CTXB

Applicant:  Siemens Medical Solutions Diagnostics
Trade Name: Chiron diagnostics automated chemiluminescence system
(asc) centaur analyzer

DMC Date Received: August 10, 2007
Division Date Received:  August 10, 2007

Categorization Information

CLIA Reviewer: Rufina Carlos [RXC]
Date Review Completed:  August 29, 2007

Date Branch Concurred:  August 29, 2007
Date Coordinator Concurred:

Effective Date;
AUG 3 0 2007 %

Test Systems/Analytes/Grading

(See Attachment)



ATTACHMENT

Document Number : k971418/A007

Test System: ADVIA Centaur CP
Analyte  :Carcinoembryonic Antigen (CEA)
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001



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

Date:

From:

Memorandum

S'/{u /L"?

DMC (HFZ-401)

. - R - '. 7
Subject: Premarket Notification Number(s): ’1/ () 7/ L// A///;)

To:

Ih

Division Director: f M W/M— /)/ Hp

The attached information has been received by the 510(k) DMC on the above referenced 510(k)
submisston(s). Since a final decision has been rendered, this record is officially closed.

Please review the attached document and retum it to the DMC, with one of the statements checked
below.

Information does not change the status of the 510(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 510(k); however, the information submitted is
incomplete; (Noitify company to submit a new 510(k);[Prepare the K30 Letter on the LAN]

/ /K/NO response necessary (¢.g., hard copy of fax for the truthful and accuracy staternent,

510(¢k) 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 (HFZ-440

4 Information requires a CLIA CATEGORIZATION; the complexity may remain the same
as the original 510(k) or may changc as a result of the additional information (Prepare a CAT
letter)

___Additional information requires a CLIA CATEGORIZATION; however, the information
submitted 1s incomplete; (call or fax firm)

Nao FESpOoNse necessary

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

Reviewed by: é’&ﬂ, JM

Date: 8/2 57/0 7
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August 22, 2007

Mr. James Callaghan, OIVD

Document Mail Center

Center for Devices and Radiological Health
U.S. Food and Drug Administratiion

9200 Corporate Blvd, (HFZ-401)

Rockville, MD 20850

Dear Mr. Callaghan,

Re: FDA Phone Request of 22Aug07 for Official Correspondent of CLIA Categorization ADVIA Centaur

CP requests

This letter is to inform the FDA that | am the official contact for the requests for CLIA categorization
submitted to FDA by Seimens Medical Solutions Diagnostics starting from July 8, 2007.

The requests submilted are for previously cleared ADVIA Centaur Assays that have been applied to the
ADVIA Centaur CP, a new member of the ADVIA Centaur analyzer family, in accordance with the

Reagent Replacement and Instrument Family Policy.
| am sorry for the inconvenience this has created for the FDA.

Official Correspondent:

Carol A. Bianca

Senior Manager, Regulatory Affairs
Siemens Medical Solutions Diagnostics
511 Benedict Avenue

Tarrytown, NY 10591

Fhone, 914 524-2531

Fax: 914 524-2500

Email; carol.bianca @siemens.com

Thank You and Best Regards
wa/w/:_,
Carol A. Bianca

Senior Manager, Regulatory Affairs
Siemens Medical Solutions Diagnostics

Siemens Medical Solutions Diagnostics

511 Benedict Ave
Tarrytown, NY 10581

914 524-2531
www.siemans.com/diagnostics

-




Farr415/717

Document Mail Center

Center for Devices and Radiological Health
U.S Food and Drug Administration

9200 Corporate Blvd. (HFZ-401)
Rockville, MD 20850

Re: 510(k) For CLIA categorization only.

IVD assays requiring 510(k) clearance currently on the ADVIA Centaur were migrated to
the ADVIA Centaur CP instrument platform following the Replacement Reagent and
Instrument Family Policy Guidance Document. Siemens Medical Solutions Diagnostics
is requesting CLIA categorization for the ADVIA Centaur CP assay for
Carcinoembryonic Antigen (CEA) that migrated from the ADVIA Centaur. Attached are
the two hard copies of the Package Inserts (IFU). The 510(k) clearance is K971418.

Sincerely, Q@j %{, ‘_

Carol Bianca

Siemens Medical Solutions Diagnostics
Senior Manager, Regulatory Affairs
Phone (914) 524-2531

FAX (914) 524-2500

e-mail: carol.bianca@siemens.com
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CEA | C€

Assay Summary
Sample Type Serum
Sample Volume 50 pL
Calibrator D
Sensitivity and Assay Range 0.5-100 ng/mL (ug/L)
Contents
REF Contents Number of Tests
09788458 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500
(110762) CEA Lite Reagent and Solid Phase
ADVIA Centaur and ADVIA Centaur CP CEA Master Curve cards
or
00937450 | ReadyPack primary reagent pack containing ADVIA Centaur 100

(110761) CEA Lite Reagent and Solid Phase
ADVIA Centaur and ADVIA Centaur CP CEA Master Curve cards

For a definition of symbols used in product labeling, please refer to the Operator s Guide.

Intended Use

For in vitro diagnostic use in the quantitative measurement of carcinoembryonic antigen (CEA)
in serum to aid in the management of cancer patients in whom changing concentrations of CEA
are observed using the ADVIA Centaur CP System.

Materials Required But Not Provided

REF Description Contents

00133564 Calibrator D 6 vials of low calibrator [ea]1]
(672183) 6 vials of high calibrator
or

04956492 Calibrator D 2 vials of low calibrator [ea]1]
(672173) 2 vials of high calibrator [ca[n]

01397298 Rev. C, 2007-03 CEA
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Optional Reagents

REF Description Contents

07584944 ADVIA Ceniaur CEA Diluent 2 ReadyPack ancillary reagent packs

(110322) containing 5 mL/pack

01989969 CEA Diluent 10 mL/vial

(672255)

07642456 Ligand Plus 1, 2, 3 quality control material 5 x 5 mL Jeonrroy 1

(986000) 5 x 5 mL [contaol] 2

5% 5 ml. [commoi] 3

07377973 Ligand Plus 1, 2, 3 barcode labels 60/level

(986400}

03835942 Tumor Marker Plus 1, 2 quality contrel material 3 x 2 mL [contro] 1

(976700) 3 x 2 mL [cowmro] 2

09500144 Tumer Marker Plus |, 2 barcode labels 60/level

(114925)

02444664 CEA Master Curve Material 6x 1 mL

(672427)

Summary and Explanation of the Test

Carcinoembryonic antigen is a glycoprotein normally found in embryonic entodermal
cpithelium. In the mid 1960s, Gold and Freedman isolated CEA from extracts of malignant
tissue.'2 CEA belongs to a group of tumor markers referred to as oncofetal proteins. Increased
serum CEA levels have been detected in persons with primary colorectal cancer!2 and in
patients with other malignancics including gastrointestinal tract, breast, lung, ovarian, prostatic,
liver, and pancreatic cancers.!-5 Elevated serum CEA levels have also been detected in patients
with nonmalignant discase, cspecially patients who are older or who are smokers.>6 CEA levels
arc not useful in screening the general population for undetected cancers. However, CEA levels
provide important information about patient prognosis, recurrence of tumors after surgical
removal, and effectiveness of therapy.!-¢

Serial CEA levels are useful in monitoring the course of disease. CEA levels generally fall to
normal or near normal levels within 1 to 4 months after surgical removal of cancerous tissue. A
rise in CEA levels may be the first indication of recurrence, and may precede physical signs and
symptoms 26.7 Serial CEA levels are also useful in assessing the effectiveness of chemotherapy
or radiation treatment. A sustained rise in CEA levels can indicate ineffective therapy or
possible metastasis.!->-7

CEA is a useful tool for monitoring and managing cancer therapy, and provides the clinician
with additional information about patient prognosis.

Assay Principle

CEA

The ADVIA Centaur CP CEA assay is a two-site sandwich immunoassay using direct
chemiluminometric technology, which uses constant amounts of two antibodies. The first
antibody, in the Lite Reagent, is a purified polyclonal rabbit anti-CEA antibody labeled with
acridinium cster. The second antibody, in the Solid Phase, is a monoclonal mouse anti-CEA
antibody covalently coupled to paramagnetic particles.

The system automatically performs the following steps:
»  dispenses 50 pL of sample into a cuvette

«  dispenses 50 uL of Lite Reagent and 250 pL of Solid Phase and incubatcs for 9.7 minutes
at 37°C

+  separales, aspirates, and washes the cuvettes with Wash 1

01397298 Rev. C, 2007-03
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+ dispenses 300 pL each of Acid Reagent (R1) and Basc Recagent (R2) to initiate the
chemiluminescent reaction

« reports results according to the selected option, as described in the system operating
instructions or in the online help system

Specimen Collection and Handling

Scrum is the rccommended sample type for this assay.

Plasma samples should not be used because their performance in this assay has not been

determined.

The following recommendations for handling and storing blood samples are furnished by the
Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS):#8

+  Collect all blood samples observing universal precautions for venipuncture,

+  Allow samples to clot adequately before centrifugation.

s Keep tubes stoppered and upright at all times.

« Do not use samples that have been stored at room temperature for longer than 8 hours.

« Tightly cap and refrigerate specimens at 2 to 8°C if the assay is not completed within

8 hours.

+ Freeze samples at or below -20°C if the sample is not assayed within 48 hours.

» Freeze samples only once and mix thoroughly after thawing.

Before placing samples on the system ensure that:

Reagents

Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

Samples are free of bubbles.

Store the reagents upright at 2-8°C.
Mix all primary reagent packs by hand before loading them onto the system, Visually inspect the botlom of the

it
g

preparing the reagents for use, refer to the Operator v Guide.

reagent pack 1o ensure that all particles are dispersed and resuspended. For detailed information about

Reagent Pack Reagent Volume  Ingredienis Storage  Stabllity
ADVIA Centaur Litc Reagent  5.0mL/  polyclonal rabbit anti-CEA 2-8°C  until the expiration date on
CEA ReadyPack reagent  antibody {~400 ng/mL) the pack label.
primary reagent pack labeled with acridinium ester For onboard stability, refer to
pack in phosphate buffered saline Onboard Stubility and
with protein stabilizers, Calibration Interval,
sodium azide (0.12%), and
preservatives
Solid Phase 25.0mbL/ monoclonal mouse 2-8°C  until the expiration date on
reagent  anti-CEA antibody the pack label.
pack (~120 pg/mL) covalently For onboard stability, refer to
coupled to paramagnetic Onboard Stability and
particles in phosphate Cualibration Interval,
buflered saline with protein
stabilizers, sodium azide
(0.11%), and preservatives
ADVIA Centaur CEA Diluent  5.0mlL/  bicine buffer, gelatin,and  2-8°C  until the expiration date on
CEA reagent  BSA with preservatives the pack label
ReadyPack pack and sodium azide (0.1%) ot
ancillary reagent 28 consecutive days after
pack accessing the ancillary

reagent pack

01397298 Rev. C, 2007-03
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R22 Harmful! Harmiul il swallowed. After contact with skin, wash immediately with plenty of soap
x S28 and water. Contains: sodium azide; Lite Reagent, Solid Phase

CAUTION: This device contains material of animal origin and should be handled as a potential
carricr and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form cxplosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into drain is in compliance with fedcral, state, and local requirements.

For in Vitro Diagnostic Use.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the

online help system.
Use this procedure to mix ADVIA Centaur CEA primary reagent packs that are unpierced.

CAUTION: Do not use this procedure for picrced ADVIA Centaur CEA reagent packs. Discard
pierced ADVIA Centaur CEA reagent packs that have been removed from the system.

1. Hold the reagent pack firmly with thumb on one side and fingers on the other side. Shake
vigorously for 15 seconds, using a back and forth motion.

. O

15 sec.

v

2. Hold the reagent pack fimmly at one end, with film side up, and tap sharply on a bench top
five times to reduce foaming caused by shaking.

'\xs

Y
A

/l

Visually inspect the bottom of the reagent pack to ensure that all particles are dispcrsed and
resuspended.

CEA 01397298 Rev. C, 2007-03



ADVIA Centaur CP CEA5/14

Load the unpierced primary rcagent packs in the primary reagent area. The arrows on the end
label can be used as a placcment guide. However, left, center, and right placement of the
primary reagent packs is not requircd because there is only one reagent probe on the ADVIA
Centaur CP System. The system automatically mixes the primary reagent packs to maintain
homogeneous suspension of the reagents. For detailed information about loading reagents, refer
to the system operating instructions or to the onlinc help system.

[f automatic dilution of a sample is required, load ADVIA Centaur CEA Diluent in the ancillary
reagent area.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval
28 days 14 days

Additionally, the ADVIA Centaur CP CEA assay requires a two-point calibration:
+  when changing lot numbers of primary reagent packs

+ when replacing system components

+  when quality control results are repeatedly out of range

NOTE:
+ Discard the primary reagent packs at the end of the onboard stability interval.

« Do not use reagents beyond the cxpiration date.

Master Curve Calibration

The ADVIA Centaur CP CEA assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For cach new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Quality Control

For detailed information about entering quality control valucs, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on each day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

For quality control of the ADVIA Centaur CP CEA assay, use Ligand Plus, Tumor Marker Plus,
or an equivalent quality control material. Refer to the quality control product insert for the
suggested Expected Values. If the quality control results do not fall within the Expected Values
or within the laboratory’s established values, do not report results. Take the following actions:

»  Verify that the materials are not expired.

«  Verify that required maintenance was performed.

+  Verify that the assay was performed according to the instructions for use.
= Rerun the assay with fresh quality control samples.

= If necessary, contact your local technical support provider or distributor for assistance.

01397298 Rev. C, 2007-03 CEA



CEA G/ 14

ADVIA Centaur CP

Sample Volume

This assay requires 50 puL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about

determining the minimum required volume, refer to the system operating instructions or to the
online help system.

NOTE: The sample volume required to perform onboard dilution differs from the sample volume
requircd to perform a single determination. Refer to the following information for the sample
volume required to perform onboard dilutions:

Dilution Sample Volume (uL)
1:3 40
1:10, 1:50, 1:100 20

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Notes

CEA

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum CEA results in ng/mL (common units) or pg/L (SI units), depending
on the units defined when setting up the assay. The conversion formula is 1 ng/mL = 1 pg/L.

Dilutions

+  Serum samples with CEA levels greater than 100 ng/mL (pg/L) must be diluted and
retested to obtain accurate results.

+  Paticnt samples can be automatically diluted by the system or prepared manually.

«  For automatic dilutions, ensure that ADVIA Centaur CEA Diluent is loaded and set the
system parameters as follows:

Dilution point: < 100 ng/mL (ug/L)
Dilution factor: 5, 10, 50, 100

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

«  Manually dilute the patient samples when patient results cxceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

«  Use CEA Diluent to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

«  Ensurc that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

High Dose Hook Effect

Patient samples with high CEA levels can causc a paradoxical decreasc in the RLUs (high dose
hook effect). In this assay, patient samples with CEA levels as high as 100,000 ng/mL (ug/L)
will assay greater than 100 ng/mL (ug/L).
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Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.

Limitations

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.® Patients routinely exposed to animals or to animal serum products
can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Serum specimens that are.. . . Demonstrate < 5% change in results up to ... .
hemolyzed 500 mg/dL of hemoglobin

lipemic 1000 mg/dL of triglycerides

icteric 20 mg/dL of bilirubin

Interference testing was determined according to CLSI Document EP7-A2.10

Expected Results

The expected results for the ACS:180% CEA assay were previously established. Data was
obtained as shown in the following table. Serum samples from healthy subjects and patients
with various malignant diseases were analyzed. The cancer patients included in this study
represented a variety of disease states from active, progressive malignancy to no clinical
evidence of disease. The frequency of positive CEA results was significantly lower in patients
with no evidence of active disease compared to those with active discase.

% Distribution of CEA (ng/mL) (Lig/L)

Clinical Condition N 0-2.5 2.6-5.0 51-10.0 10.1-20 > 20.0
Healthy Subject

Nonsmokers 225 98.2 1.8 0 0 0
Smokers 150 87.3 8.0 4.7 0 0
Cancerous Diseases

Colorectal 250 37.6 10.8 72 6.4 38.0
Lung 158 46.2 15.8 10.8 7.0 20.2
Breast 221 68.3 14.9 i 23 6.8
Gastric 35 60.0 174 8.6 5. 8.6
Ovarian 35 82.8 11.4 2.9 29 0
Pancreatic 43 44.2 209 16.3 7.0 11.6
Liver 6 50.0 16.7 0 333 0
Lymphoproliferative 15 80.0 20.0 0 0 0
Other? 41 75.0 10.0 10.0 5.0 0
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% Distribution of CEA {ng/mL) (ug/L)
Clinical Condition N 0-2.5 2.6-5.0 51-100 10.4-20  >20.0
Nonmalignant Diseases
Cirrhosis 53 41.5 13.2 32.0 13.2 ]
Other benign liver 5 40.0 200 0 40.0 0
Ulcerative colitis 11 90.9 2.1 0 0 0
Benign polyps 23 65.2 21.8 13.0 0 0
Colon and intestinal 15 66.7 200 0 133 0
Gastroinlestinal 21 76.2 14.2 0 48 4.8
Breast 53 96.2 0 1.9 0 1.9
Kidney and bladder 12 83.4 8.3 0 8.3 ]
Lung 29 69.0 24.1 6.9 0 0
Other? 117 86.3 8.5 43 09 0

+  Other cancers includes bladder, prostate. esophagus, head and neck, sarcoma. and kidney.

+  Other includes benign uterine, cervical and vaginal, benign ovary, and benign male genital as well as other
benign conditions.

These results were confirmed for the ADVIA Centaur CP CEA assay by analyzing 192 samples

in the range of 0.5 to 85.2 ng/mL (ng/L). Refer to Method Comparison.

As with all i vifro diagnostic assays, each laboratory should determine its own refercnce
range(s) for the diagnostic cvaluation of patient results. !

Performance Characteristics

CEA

Specificity

The potential interference of NCA (normal cross-reacting antigen) and NCA2 was tested by
adding these antigens to serum pools containing CEA. The level of CEA was then determined.

CEA value without CEA value with
Cross-reacfant cross-reactant {ng/mlL) {pg/L) cross-reactant {ng/mL) (pg/L)
NCA (500 ng/mL) 2.5 2.5

233 21.8

71.2 66.1
NCA2 (100 ng/mL) 2.5 25

233 22.9

71.2 62.0

NCA and NCA?2 showed minimal interference with the recovery of CEA from the serum
samples. Average recovery is greater than 95%.

Interference by Chemotherapeutic Agents

The potential interference of chemotherapeutic agents was tested by adding these agents 10
serum pools containing CEA. The level of CEA in each of these pools was then determined and
normalized to the level without the respective drugs.

Amount Added Mean % Recovery
Substance {pg/mL} (Spike/control x 100)
Vincristine 0.70 100.4
Vinblastine 1.20 99.2
Cisplatinum 1.50 97.9
Tamoxifen i33 98.9
Cyclophosphamide 3300 96.9
5-Fiuorouracil 360 96.9
Adriamycin 100 96.9
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Amount Added Mean % Recovery
Substance (eg/mL}) {Spike/control x 100)
Folinic Acid 60 98.4
Mitomycin C 60 96.6
Methotrexate 4500 98.7
Bleomycin 1300 100.9

Interference testing was previously determined for the ACS:180 CEA assay.

Sensitivity and Assay Range

The ADVIA Centaur CP CEA assay measures CEA concentrations up to 100 ng/mL (ug/L)
with a minimum detectable concentration (sensitivity) of 0.5 ng/mL (ug/L). The sensitivity was
determined by diluting low patient specimens with the zero standard. The sensitivity of the
assay with a particular patient specimen was taken as the CEA concentration at the point where
the dilutions were statistically different from the zero standard and different from the next lower
dilution. The assay sensitivity was takcn as the average sensitivity detcrmined from diluting six
patient specimens.

Method Comparison
For 192 samples in the range of 0.5 to 85.2 ng/mL (pg/L), the relationship betwceen the
ADVIA Centaur CP CEA assay and the ACS:180 CEA assay is described by the equation:
ADVIA Centaur CP CEA = 0.99 (ACS:180 CEA) - 0.05 ng/mL
Correlation coefficient (r) = 0.99

For 196 samples in the range of 0.6 to 92.9 ng/mL (ng/L), the relationship between the
ADVIA Centaur CP CEA assay and the ADVIA Centaur CEA assay is described by the
equation:

ADVIA Centaur CP CEA = 0.96 (ADVIA Centaur CEA) + (.20 ng/mL

Correlation cocfTicient (r) = 0.99
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Dilution Recovery

Six serum samples in the range of 56.4 t0 65.5 ng/mL (pg/L) of CEA were diluted 1:2, 1:4, 1:8,
and 1:16 with CEA Diluent and assayed for recovery and parallelism. The recoveries ranged
from 93.7% to 115.5% with a mean of 106.4%.

Observed Expected
Sample Dilution (ng/ml) (gt} {ng/mL) (ug/L) Recovery %
1 64.9
1:2 34.5 324 106.2
1:4 15.7 16.2 96.5
1:8 79 8.1 97.4
I:16 3.8 4.1 93.7
Mean 98.5
2 — 564
12 29.8 28.2 105.7
1:4 15.1 14.1 106.8
18 74 7.1 105.2
1:16 37 3.5 106.0
Mean 105.9
3 — 61.2
1:2 324 30.6 105.8
1:4 17.1 153 111.6
1:8 8.8 7.6 115.5
1:16 42 LR 110.7
Mean 110.9
4 — 57.5
1:2 30.5 287 106.0
1:4 14.9 14.4 103.5
1:8 8.1 72 112.9
1:16 3.6 36 992
Mean 105.4
5 63.5
1:2 353 327 107.8
1:4 18.1 16.4 110.8
1:8 9.3 8.2 113.6
L:16 4.7 41 114.5
Mean 1117
6 — 61.5
1:2 34.0 30.8 110.6
14 15.5 15.4 100.7
1:8 8.4 7.7 108.8
1:16 4.0 38 103.0
Mean 105.8
Mean 106.4
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Spiking Recovery

Varying amounts of CEA were added 10 seven serum samples with endogenous CEA levels
ranging from 0 to 2.2 ng/mL (ug/L). The amount of CEA that was added varicd from 4.8 to
67.3 ng/mL (g/L). When compared to the expected value, the measured {recovercd) valucs of
CEA averaged 93.3% with a range of 80.2% to 106.4%.

Amount Added Observed
Sample (ng/mL) (ug/L) (ng/mL) {pg/l) Recovery %
1 — 0
48 4.6 95.8
9.6 9.2 958
23.5 20.8 88.5
45.9 435 94.8
67.3 59.6 88.6
Mean 92.7
2 — 0
4.8 49 102.1
9.6 2.9 92.7
235 25.0 106.4
459 479 104.4
67.3 65.6 97.5
Mean 100.6
3 0
4.8 39 g1.3
9.6 7.7 80.2
23.5 19.0 80.9
459 39.1 85.2
67.3 56.6 84.1
Mean 82.3
4 — 2.1
4.8 6.5 91.7
9.6 10.6 88.5
23.5 230 88.9
459 459 95.4
67.3 63.9 91.8
Mean 91.3
5 — 0
48 4.4 91.7
9.6 2.8 91.7
233 21.1 $9.8
459 449 97.8
67.3 634 94.2
Mean 93.0
6 — 22
4.8 7.1 102.1
9.6 11.7 99.0
235 24,5 94.9
459 48.2 100.2
67.3 65.7 94.4
Mean 98.1
7 — 0
4.8 45 938
9.6 9.1 94.8
23.5 232 98.7
459 44.2 96.3
67.3 629 93.5
Mean 954
Mean 03.3
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Spiking recovery testing was previously determined for the ACS:180 CEA Assay.

Precision

Precision was evaluated according to the CLSI protocol EP5-A2.1? According to this protocol,
the assay was run 2 times per day, for 10 days, using 1 reagent lot, on 5 instruments. The
instrument was calibrated on the first run of day one. Assay results were calculated using the
two-point calibration. The following results were obtained:

Mean Within-run Betweenrun  Tofal
(ng/mL) (ug/L) CVi%) CVi%) CV(%)
3.4 1.6 39 85
13.7 6.0 390 6.7
339 6.2 2.7 6.8

Traceability of Standardization

The ADVIA Centaur CP CEA assay is traceable to an internal standard manufactured using
highly purified material. Assigned values of calibrators and ranges of Tumor Marker Plus and
Ligand Plus controls are traceable to this standardization,

Evaluating Results

The following is recommended when you observe poor reproducibility of CEA values at low
levels or if you are not satisfied with assay performance:

«  Ensure that the assay reagent and calibrator lot numbers and expiration dates match those
entered in the system.

«  Ensurc that the calibrators, quality control materials, and assay reagents were prepared
according to the recommended procedures.

«  Ensure that the recommended sample collection and handling procedures were followed.
«  Ensure that the recommended system cleaning procedurcs were followed.

+  Visually check the probe and tubing for obstructions, leaks, and deformitics such as
pinched or crimped tubing.

«  Take further corrective action following established laboratory procedures.
«  Calibrate the system using new assay reagents, calibrators, and quality control samples.

«  Contact Sicmens Medical Solutions Diagnostics for technical assistance.

Technical Assistance

For customer support, plcase contact your local technical support provider or distributor.
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CEA

Assay Summary

Sample Type
Sample Volume
Calibrator

Sensitivity and Assay Range

@M/,w

Serum
50 pL
D

0.5- 100 ng/mL (ug/L)

CEA1/14

Ce€

Contents
REF Contents Number of Tests
09788458 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500
(110762) CEA Lite Reagent and Solid Phase
ADVIA Centaur and ADVIA Centaur CP CEA Master Curve cards
or
00937450 | ReadyPack primary reagent pack containing ADVIA Centaur 100
(110761) CEA Lite Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP CEA Master Curve cards

For a definition of symbols used in product labeling, please refer to the Operator s Guide.

Intended Use

For in vitro diagnostic use in the quantitative measurement of carcinoembryonic antigen (CEA)
in serum to aid in the management of cancer patients in whom changing concentrations of CEA

are observed using the ADVIA Centaur CP System.

Materials Required But Not Provided

REF Description Contents

00133564 Calibrator D 6 vials of low calibrator [tar] 1]
(672183) 6 vials of high calibrator
or

04956492 Calibrator D 2 vials of low calibrator [eac]1]
(672173) 2 vials of high calibrator
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Optional Reagents
REF Description Contents
07584944 ADVIA Centaur CEA Diluent 2 ReadyPack ancillary reagent packs
(110322) containing 5 mL/pack
01989969 CEA Diluent 10 mL/vial
(67225%)
07642456 Ligand Plus 1, 2. 3 quality control material 5x 5 mL feoxmeoi] 7]
(986000) 5 x 5mL [cowteoi] 2

5 x 5 mL |conmoL] 3

07377973 Ligand Plus 1, 2, 3 barcode labels 60/level
(986400)
03835942 Tumor Marker Plus |, 2 quality control material 3 x 2 mL [conmroll 1
(976700) 3 x 2 mL [contRny] 2
09500144 Tumor Marker Plus 1, 2 barcode labels 60/level
(114925)
02444664 CEA Master Curve Material 6x 1 mL
(672427

Summary and Explanation of the Test

Carcinoembryonic antigen is a glycoprotein normally found in embryonic entodermal
epithelium. In the mid 1960s, Gold and Freedman isolated CEA from extracts of malignant
tissue.':2 CEA belongs to a group of tumor markers referred to as oncofetal proteins. Increased
serum CEA levels have been detected in persons with primary colorectal cancer!2 and in
patients with other malignancics including gastrointestinal tract, breast, lung, ovarian, prostatic,
liver, and pancreatic cancers.)-5 Elevated serum CEA levels have also been detected in paticnts
with nonmalignant disease, especially patients who are older or who are smokers.>6 CEA levels
are not useful in screening the general population for undetected cancers. However, CEA levels
provide important information about patient prognosis, recurrence of tumors after surgical
removal, and effectiveness of therapy.'-

Serial CEA levels are useful in monitoring the course of disease. CEA levels generally fall to
normal or near normal levels within 1 to 4 months after surgical removal of cancerous tissue. A
rise in CEA levels may be the first indication of recurrence, and may precede physical signs and
symptoms.26.7 Serial CEA levels are also useful in assessing the effectiveness of chemotherapy
or radiation treatment. A sustained rise in CEA levels can indicate ineffective therapy or
possible metastasis.!-3.7

CEA is a useful tool for monitoring and managing cancer therapy, and provides the clinician
with additional information about patient prognosis.

Assay Principle

CEA

The ADVIA Centaur CP CEA assay is a two-site sandwich immunoassay using direct
chemiluminometric technology, which uses constant amounts of two antibodies. The first
antibody, in the Lite Reagent, is a purified polyclonal rabbit anti-CEA antibody labeled with
acridinium ester. The second antibody, in the Solid Phase, 1s a monoclonal mousc anti-CEA
antibody covalently coupled to paramagnetic particles.

The system automatically performs the following steps:
+ dispenses 50 pl of sample into a cuvette

«  dispenses 50 pL of Lite Reagent and 250 puL of Solid Phasc and incubates for 9.7 minutes
at 37°C

+  separates, aspirates, and washes the cuvettes with Wash 1
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«  dispenses 300 pL each of Acid Reagent (R1) and Base Reagent (R2) to initiate the
chemiluminescent reaction

« reports results according to the selected option, as described in the system operating
instructions or in the online help system

Specimen Collection and Handling

Serum is the recommended sample type for this assay.

Plasma samples should not be used because their performance in this assay has not been
detcrmined.

The following recommendations for handling and storing blood samples are furnished by the
Clinical and Laboratory Standards Institute (CLSI, formerly NCC LS):8

«  Colleet all blood samples obscrving universal precautions for venipuncture.

«  Allow samples to clot adequately before centrifugation.

+  Keep tubes stoppered and upright at all times.

+ Do not use samples that have been stored at room temperature for longer than 8 hours.

«  Tightly cap and refrigerate specimens at 2 to 8°C if the assay is not completed within
8 hours.

+  Freeze samples at or below -20°C if the sample is not assayed within 48 hours.
+  Freeze samples only once and mix thoroughly after thawing.
Before placing samples on the system ensure that:

«  Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

«  Samples are free of bubbles.

Reagents

Store the reagents upright at 2-8°C.

11 Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of the
reagent pack 1o cnsure that all particles are dispersed and resuspended. For detailed information about
preparing the reagents for use, refer to the Operator s Guide.

Reagent Pack Reagent Volume  Ingredients Storage Stability
ADVIA Centaur  Lite Reagent  5.0mL/  polyclonal rabbit anti-CEA  2-8°C  until the expiration date on
CEA ReadyPack reagent  antibody (~400 ng/mL) the pack label.
primary reagent pack labeled with acridinium ester For onboard stability. refer to
pack in phosphale buffered saline Onboard Stability and

with protein stabilizers, Calibration Intervel.

sodium azide (0.12%). and
preservatives

Solid Phase 25.0mL/ monoclonal mouse 2-8°C  until the expiration date on
reagent  anti-CEA antibody the pack label.
pack {~120 pg/mL) covalently For onboard stability, refer to
coupled to paramagnetic Onboard Stabilin: and
particles in phosphate Calibration Interval.

buffered saline with protein
stabilizers, sodium azide
{0.11%), and preservatives

ADVIA Centaur CEA Diluent 5.0mL/  bicine buffer, gelatin, and ~ 2-8°C until the expiration date on

CEA reagent  BSA with preservatives the pack label
ReadyPack pack and sedium azide (0.1%) ar

ancillary reagent 28 consecutive days after
pack accessing the ancillary

reagent pack
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R22 Harmful! Harmful if swallowed. After contact with skin, wash immediately with plenty of soap
]3] 528 and water. Contains: sodium azide; Lite Reagenl, Solid Phasc

CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form cxplosive mctal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into drain is in compliance with federal, state, and local requirements.

For In Vitro Diagnostic Use.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
onling help system.

Use this procedure to mix ADVIA Centaur CEA primary reagent packs that arc unpierced.

CAUTION: Do not use this procedure for picrced ADVIA Centaur CEA reagent packs. Discard
pierced ADVIA Centaur CEA reagent packs that have been removed from the system.

1. Hold the reagent pack firmly with thumb on one side and fingers on the other side. Shake
vigorously for 15 seconds, using a back and forth motion.

O

15 sec.

v

2. Hold the reagent pack firmly at one end, with film side up, and tap sharply on a bench top
five times to reduce foaming caused by shaking.

Visually inspect the bottom of the reagent pack to ensure that all particles are dispersed and
resuspended.
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Load the unpierced primary reagent packs in the primary reagent area. The arrows on the end
label can be used as a placement guide. However, left, center, and right placement of the
primary reagent packs is not required because there is only one reagent probe on the ADVIA
Centaur CP System. The system automatically mixes the primary reagent packs to maintain
homogeneous suspension of the reagents. For detailed information about loading reagents, refer
to the system operating instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur CEA Diluent in the ancillary
reagent area.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval
28 days 14 days

Additionally, the ADVIA Centaur CP CEA assay requires a two-point calibration:
«  when changing lot numbers of primary reagent packs

« when replacing system components

- when quality control results are repeatedly out of range

NOTE:
. Discard the primary reagent packs at the end of the onboard stability interval.

« Do not use reagents beyond the expiration date.

Master Curve Calibration

The ADVIA Centaur CP CEA assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Litc Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Quality Controf

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on cach day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

For quality control of the ADVIA Centaur CP CEA assay, use Ligand Plus, Tumor Marker Plus,
or an equivalent quality control material. Refer to the quality control product insert for the
suggested Expected Values. If the quality control results do not fall within the Expected Values
or within the laboratory’s cstablished values, do not report results. Take the foilowing actions:

»  Verify that the materials are not expired.

¢ Verify that required maintenance was performed.

*  Verify that the assay was performed according to the instructions for use.
»  Rerun the assay with fresh quality control samples.

+  If necessary, contact your local technical support provider or distributor for assistance.

01397298 Rev. C, 2007-03 CEA



CEA6/14

ADVIA Centaur CP

Sample Volume

This assay requires 50 uL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer to the system operating instructions or to the
onling help system.

NOTE: The sample volume required to perform onboard dilution differs from the sample volume
required to perform a single determination. Refer to the following information for the sample
volume required to petform onboard dilutions:

Dilution Sample Volume (L}

1:5 40
1:10, 1:50, 1:100 20

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Notes

CEA

Calculations

For detailed information about how the system calculates results, refer to the sysiem operating
instructions or to the online help system.

The system reports serum CEA results in ng/mL (common units) or pg/L (SI units), depending
on the units defined when setting up the assay. The conversion formula is 1 ng/mL = 1 pg/l..

Dilutions

»+  Serum samples with CEA levels greater than 100 ng/mL (pg/L) must be diluted and
retested to obtain accurate results.

«  Patient samples can be automatically diluted by the system or prepared manually.

«  For automatic dilutions, ensurc that ADVIA Centaur CEA Diluent is loaded and set the
system parameters as follows:

Dilution point: < 100 ng/mL (ug/L)
Dilution factor: 3, 10, 50, 100

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

«  Manually dilute the paticnt samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

+  Use CEA Diluent to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

»  Ensure that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

High Dose Hook Effect

Patient samples with high CEA levels can cause a paradoxical decrcase in the RLUs (high dosc
hook cffect). In this assay, patient samples with CEA levels as high as 100,000 ng/mL (ug/L)
will assay greater than 100 ng/mL (Ug/L).

(1397298 Rev. C, 2007-03
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Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.

Limitations

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.? Patients routinely exposed to animals or to animal serum products
can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Serum specimens that are . .. Demonstrate < 5% change in results up to . . .
hemolyzed 500 mg/dL of hemoglobin

lipemic 1000 mg/dL of triglycerides

icteric 20 mg/dL of bilirubin

Interference testing was determined according to CLSI Document EP7-A2.10

Expected Results

The expected results for the ACS:180% CEA assay were previously established. Data was
obtained as shown in the following table. Serum samples from healthy subjects and patients
with various malignant diseases were analyzed. The cancer patients included in this study
represented a variety of disease states from active, progressive malignancy to no clinical
evidence of disease. The frequency of positive CEA results was significantly lower in patients
with no evidence of active disease compared to those with active disease.

% Distribution of CEA (ng/mL) (ug/L)

Clinical Condition N 0-2.5 2.6-5.0 5.1-100  10.1-20 > 20.0
Healthy Subject
Nonsmokers 225 98.2 1.8 0 0 0
Smokers 150 87.3 8.0 4.7 0 0
Cancerous Diseases
Colorectal 250 37.6 10.8 7.2 6.4 38.0
Lung 158 46.2 15.8 10.8 7.0 20.2
Breast 221 68.3 14.9 Td 23 6.8
Gastric 35 60.0 17.1 8.6 & 8.6
Ovarian 35 82.8 11.4 29 29 0
Pancreatic 43 442 209 16.3 7.0 1.6
Liver 6 50.0 16.7 0 333 0
Lymphoproliferative 15 80.0 20.0 0 0 0
Othert 41 75.0 10.0 10.0 5.0 0
01397298 Rev. C, 2007-03 CEA
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% Distribution of CEA (ng/mL} (ug/L)
Clinical Condition N 0-2.5 2.6-5.0 51100  10.1-20 >20.0
Nonmalignant Diseases
Cirrhosis 53 41.5 13.2 321 13.2 0
Other benign liver 5 40.0 20.0 0 40.0 0
Ulcerative colitis 11 90.9 9.1 0 0 0
Benign polyps 23 65.2 21.8 13.0 0 0
Colon and intestinal 15 66.7 200 0 13.3 0
Gastrointestinal 21 76.2 14.2 0 48 4.8
Breast 53 96.2 0 1.9 0 1.9
Kidney and bladder 12 83.4 8.3 0 83 0
Lung 29 69.0 24.1 6.9 0 ]
Other: 117 86.3 8.5 4.3 0.9 0

+  Other cancers includes bladder, prostate, esophagus, head and neck. sarcoma, and kidney.

t  Other includes benign uterine, cervical and vaginal, benign ovary, and benign male genital as well as other
benign cenditions.

These results were confirmed for the ADVIA Centaur CP CEA assay by analyzing 192 samples

in the range of 0.5 to 85.2 ng/mL (ug/L). Refer to Method Comparison.

As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results.!!

Performance Characteristics

CEA

Specificity

The potential interference of NCA (normal cross-reacting antigen) and NCA2 was tested by
adding these antigens to serum pools containing CEA. The level of CEA was then determined.

CEA value without CEA value with
Cross-reacfant cross-reactant (ng/mL) (g/L) cross-reactant (ng/mL} (ug/L)
NCA (500 ng/mL) 2.5 2.5

233 21.8

71.2 66.1
NCA2 (100 ng/mL}) 25 25

233 229

71.2 62.0

NCA and NCA2 showed minimal interference with the recovery of CEA from the serum
samples. Average recovery is greater than 95%.

Interference by Chemotherapeutic Agents

The potential interference of chemotherapeutic agents was tested by adding these agents to
serum pools containing CEA. The level of CEA in each of these pools was then determined and
normalized to the level without the respective drugs.

Amount Added Mean % Recovery
Substance {ug/mL) {Spike/control x 100)
Vineristine 0.70 100.4
Vinblastine 1.20 99.2
Cisplatinum 1.50 97.9
Tamaoxifen 133 98.9
Cyclophosphamide 3300 96.9
5-Fluerouraci] 360 96.9
Adriamycin 100 96.9

01397298 Rev. C, 2007-03
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Amount Added Mean % Recovery
Substance (ug/ml) (Spike/controf x 100)
Folinic Acid 60 98.4
Mitemycin C 60 96.6
Methotrexate 4500 98.7
Bleomycin 1300 100.9

Interference testing was previously determined for the ACS:180 CEA assay.

Sensitivity and Assay Range

The ADVIA Centaur CP CEA assay measures CEA concentrations up to 100 ng/mL (ug/L}
with a minimum detectable concentration (sensitivity} of 0.5 ng/mL {ug/L). The sensitivity was
determined by diluting low patient specimens with the zero standard. The sensitivity of the
assay with a particular patient specimen was taken as the CEA concentration at the point where
the dilutions were statistically different from the zero standard and different from the next lower
dilution. The assay sensitivity was taken as the average sensitivity determined from diluting six
paticnt specimens.

Method Comparison
For 192 samples in the range of 0.5 to 85.2 ng/mL (pg/L), the relationship between the
ADVIA Centaur CP CEA assay and the ACS:180 CEA assay is described by the equation:
ADVIA Centaur CP CEA = 0.99 (ACS:180 CEA) - 0.05 ng/mL
Correlation coefficient (r) = 0.99

For 196 samples in the range of 0.6 to 92.9 ng/mL (ug/L), the relationship betwcen the
ADVIA Centaur CP CEA assay and the ADVIA Centaur CEA assay is described by the
gquation:

ADVIA Centaur CP CEA = 0.96 (ADVIA Centaur CEA) ' 0.20 ng/mL
Cotrelation coefficient (r) =0.99

01397298 Rev. C, 2007-03 CEA
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Dilution Recovery

Six serum samples in the range of 56.4 to 65.5 ng/mL (pg/L.) of CEA were diluted 1:2, 1:4, 1:8,
and 1:16 with CEA Diluent and assayed for recovery and paralielism. The recoveries ranged
from 93.7% to 115.5% with a mean of 106.4%.

Observed Expected
Sample Dilution {ng/mlL) ugit)  {ngiml) {Hg/'L) Recovery %
1 — 64.9
1:2 4.5 324 106.2
1:4 15.7 2 96.5
1:8 7.9 g1 97.4
i:16 38 4.1 93.7
Mean 98.5
2 — 36.4
1:2 29.8 28.2 105.7
1:4 15.1 14.1 106.8
1:8 74 7.1 105.2
1:16 37 35 106.0
Mean 105.9
3 — 61.2
1:2 324 30.6 105.8
1.4 17.1 15.3 111.6
1:8 8.8 7.6 115.5
1:16 4.2 38 110.7
Mean 110.9
4 — 57.35
1:2 30.5 287 106.0
1:4 14.9 14.4 103.5
1:8 8.1 7.2 112.9
1:16 16 3.6 992
Mean 105.4
5 — 65.5
12 353 327 107.8
1:4 18.1 16.4 110.8
1:8 9.3 8.2 113.6
1:16 4.7 4.1 114.5
Mean 1117
6 - 61.5
1:2 340 30.8 110.6
1:4 k5.5 15.4 100.7
1:8 8.4 7.7 108.8
i:16 4.0 38 103.0
Mean 105.8
Mean 106.4
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Spiking Recovery

Varying amounts of CEA were added to seven serum samples with endogenous CEA levels
ranging from 0 to 2.2 ng/mL (pg/L}). The amount of CEA that was added varied from 4.8 to
67.3 ng/mL (ug/L). When compared to the expected value, the measured (recovered) valucs of
CEA averaged 93.3% with a range of 80.2% to 106.4%.

Amount Added Observed
Sample {ng/mL) (ug/L) {ng/mL) (pg/L) Recovery %
1 — 0
4.8 4.6 95.8
9.6 9.2 95.8
23.5 20.8 8.5
459 43.5 94.8
67.3 59.6 88.6
Mean 92.7
2 — 0
4.8 4.9 1021
3.6 8.9 92.7
23.5 25.0 106.4
459 479 104.4
67.3 63.6 97.5
Mean 100.6
3 — 0
4.8 3.9 81.3
9.6 7.7 80.2
23.5 19.0 80.9
45.9 39.1 852
67.3 56.0 84.1
Mean §2.3
4 — 2.1
4.8 6.5 91.7
9.6 10.6 88.5
235 230 88.9
459 459 954
67.3 639 91.8
Mean 91.3
5 — 0
48 44 91.7
9.6 3.8 91.7
235 21.1 89.8
459 449 97.8
67.3 63.4 94.2
Mecan 93.0
6 — 2.2
4.8 7.1 102.1
9.6 11.7 99.0
235 24.5 94.9
459 48.2 100.2
67.3 05.7 94 .4
Mean 98.1
7 — 0
4.8 4.5 938
a6 9.1 94.8
235 232 9R.7
459 442 96.3
67.3 62.9 93.5
Mean 95 4
Mean 93.3
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Spiking recovery testing was previously determined for the ACS:180 CEA Assay.

Precision

Precision was evaluated according to the CLSI protocol EP5-A2.!2 According to this protocol,
the assay was run 2 times per day, for 10 days, using 1 reagent lot, on 5 instruments. The
instrument was calibrated on the first run of day one. Assay results were calculated using the
two-point calibration. The following results were obtained:

Mean Within-run Between run Total
{ng/mL) {uig/L) CV(%) CV(%) CV(%)
3.1 7.6 39 8.5
13.7 6.0 30 6.7
139 6.2 2.7 6.8

Traceability of Standardization

The ADVIA Centaur CP CEA assay is traceable to an internal standard manufactured using
highly purificd material. Assigned values of calibrators and ranges of Tumor Marker Plus and
Ligand Plus controls are traceable to this standardization.

Evaluating Results

The following is recommended when you observe poor reproducibility of CEA valucs at low
levels or if you are not satisfied with assay performance:

- Ensure that the assay reagent and calibrator lot numbers and expiration datcs match those
entered in the system.

. Ensure that the calibrators, quality control materials, and assay reagents were prepared
according to the recommended procedures.

«  Ensure that the recommended sample collection and handling procedures were followed.
«  Ensure that the recommended system cleaning procedures were followed.

«  Visually check the probe and tubing for obstructions, leaks, and deformitics such as
pinched or crimped tubing.

. Take further corrective action following established laboratory procedures.
«  Calibrate the system using new assay reagents, calibrators, and quality control samples.

«  Contact Siemens Medical Solutions Diagnostics for technical assistance.

Technical Assistance

For customer support, plcase contact your local technical support provider or distributor.
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Ferritin (FER)

Assay Summary

Sample Type
Sampie Volume
Calibrator

Sensitivity and Assay Range

Ferritin 1/ 10

C€

Serum, Heparinized Plasma, EDTA Plasma

25l
c

0.5~ 1650 ng/mL (1.1 - 3630 pmol/L)

Contents
REF Contents Number of Tests
00495776 5 ReadyPack* primary reagent packs containing ADVIA Centaur® 250
(110746) FER Lite Reagent and Solid Phase
ADVIA Centaur and ADVIA Centaur CP FER Master Curve cards
or
07875728 1 ReadyPack primary reagent pack containing ADVIA Centaur 50
(110745) FER Lite Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP FER Master Curve cards

For a definition of symbols used in product labeling, please refer to the Operator § Guide.

Intended Use

For in vitro diagnostic use in the quantitative determination of ferritin in serum or plasma using
the ADVIA Centaur CP System, to aid in the diagnosis of iron deficiency anemia and iron

overload.

Materials Required But Not Provided

REF Description Contents
06567787 Calibrator C 6 vials of low calibrator
(672182) 6 vials of high calibrator
or
03439230 Calibrator C 2 vials of low calibrator
(672172) 2 vials of high calibrator
Optional Reagents
REF Description Contents
07907174 ADVIA Centaur Multi-Diluent 1 6 ReadyPack ancillary reagent packs containing
(110313) 25 mL/pack
or
07293184 ADVIA Centaur Multi-Diluent 1 2 ReadyPack ancillary reagent packs containing
(110312} 25 mL/pack
09348792 Multi-Diluent 1 50 mL/vial
(672177
07642456 Ligand Plus 1, 2, 3 quality control material 5x SmL [conmaa] 1]
(9R86000) Sx S mlL fconmeot] 2]
5x §mbL [commsu]3
07377973 Ligand Pius 1, 2, 3 barcode labels 60/level
(986400)

01390226 Rev. C, 2007-03
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REF Description Contents
05238305 FER Master Curve Material 8x 1 ml
(672416)

Summary and Explanation of the Test

Ferritin is a compound composed of iron molecules bound to apoferritin, a protein shell. Stored
iron represents about 25% of total iron in the body, and most of this iron is stored as ferritin. !
Ferritin is found in many body cells, but especially thosc in the liver, spleen, bonc marrow, and
in reticuloendothelial cells.2

Ferritin plays a significant role in the absorption, storage, and release of iron. As the storage
form of iron, ferritin remains in the body tissues until it is needed for erythropoiesis. When
needed, the iron molecules are released from the apoferritin shell and ind to transferrin, the
circulating plasma protein that transports iron to the erythropoietic cells.?

Although dietary iron is poorly absorbed, the body conserves its iron stores carefully,
reabsorbing most of the iron releascd from the breakdown of red bloed cells. As a result, the
body normally loses only 1 to 2 mg of iron per day, which is generally restored by the iron
absorbed in the small intestine from dietary sources.!

Ferritin is found in serum in low concentrations and is directly proportional to the body’s iron
stores.! Serum ferritin concentration, when analyzed with other factors such as serum iron, iron-
binding capacity, and tissue iron stores, is valuable in the diagnosis of iron-deficiency anemias,
anemias of chronic infection, and conditions such as thalassermia and hemochromatosis that are
associated with iron overload. Measurement of serum ferritin is particularly valuable in
distinguishing iron-deficiency anemias caused by low iron stores from those resulting from
inadequate iron utilization. !

Assay Principle

The ADVIA Centaur CP Ferritin assay is a two-site sandwich immunoassay using direct
chemiluminometric technology, which uses constant amounts of two anti-ferritin antibodies.
The first antibody, in the Lite Reagent, is a polyclonal goat anti-ferritin antibody labeled with
acridinium ester. The second antibody, in the Solid Phase, is a monoclonal mouse anti-ferritin
antibody, which is covalently coupled to paramagnetic particles.

The system automatically performs the following steps:
« dispenses 25 pl of sample into a cuvette

» dispenses 100 pul of Lite Reagent and 450 pL of Solid Phase and incubates for 9.7 minutes
at 37°C

*  separates, aspirates, and washes the cuvettes with Wash |

+ dispenses 300 uL each of Acid Reagent (R1) and Base Reagent (R2) to initiate the
chemiluminescent reaction

* reports results according to the selected option, as described in the system operating
instructions or in the onlinc help system

A direct relationship exists between the amount of ferritin present in the patient sample and the
amount of relative light units (RLUS) detected by the system.

FER 01390226 Rev. C, 2007-03
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Specimen Collection and Handling

Serum, heparinized plasma, or EDTA plasma are the recommended sample types for this assay.

Evaluation of plasma samples showed an average 2% difference in observed values compared
to serum samples.

The following recommendations for handling and storing blood samplcs are furnished by the
National Commitige for Clinical Laboratory Standards (NCCLS):4

»  Collect all blood samples observing universal precautions for venipuncture.

*  Allow samples to clot adequately before centrifugation.

*  Keep tubes stoppered and upright at all times.

* Do not use samples that have been stored at room temperature for longer than 8 hours.

» Tightly cap and refrigerate specimens at 2 to 8°C if the assay is not completed within
8 hours.

* Freeze samples at or below -20°C if the sample is not assayed within 48 hours.
* Freeze samples only once and mix thoroughly after thawing.

Before placing samples on the system ensure that:

= Samples arc free of fibrin or other particulate matter.

*  Samples are free of bubbles.

Reagents

Store the reagents upright at 2-8°C.

Mix all primary reagent packs by hand befere loading them onto the system. Visually inspect the bottom of the
reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about
preparing the reagents for use, refer to the Operator 5 Guide.

siI=

Reagent Pack  Reagent Volume  Ingredients Storage Stability
ADVIA Centaur Lite Reagent  5.0mL/  polyclonal goat anti-ferritin =~ 2-8°C  until the expiration date on
FER ReadyPack reagent  antibody (~0.64 pg/mL) the pack label.
primary rcagent pack labeled with acridinium ester For onboard stability, refer
pack in HEPES buffer with protein to Onboard Stability and
stabilizers, sodium azide Calibration Interval.
(< 0.1%), and preservatives
Solid Phase 22.5mL/ monoclonal mouse 2-8°C  until the expiration date on
rcagent  anti-ferritin antibody the pack label.
pack {~32.2 pg/mL) covalently For onboard stability, refer
coupled to paramagnetic to Onboard Stability and
particles in sodium barbital Culibration Interval.

buffer with protein stabilizers,
sodium azide (< 0,1%), and
preservatives

ADVIA Centaur Multi-Diluent | 25.0 mL/ equine serum with sodium 2-8°C  until the expiration date on

reagent  azide (0.1%) and preservatives the pack labe!
ReadyPack pack or
ancillary reagent 28 consecutive days after
pack accessing the ancillary

reagent pack

CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

01390226 Rev. C, 2007-03 FER
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For In Vitro Diagnostic Usc.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparing the reagents for use, refer to the Operator s Guide.

Load the primary reagent packs in the primary reagent arca. The arrows on the end label can be
used as a placement guide. However left, center, and right placement of the primary reagent
packs is not required because there is only one reagent probe on the ADVIA Centaur CP
System. The system automatically mixes the primary reagent packs to maintain homogencous
suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur Multi-Diluent 1 in the
ancillary reagent area.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval

28 days 28 days

Additionally, the ADVIA Centaur CP Ferritin assay requires a two-point calibration;
+  when changing lot numbers of primary reagent packs

* when replacing systemn components

* when quality control results are repeatedly out of range

NOTE:
*  Duscard the primary reagent packs at the end of the onboard stability interval.

* Do not use reagents beyond the expiration date.

Master Curve Calibration

The ADVIA Centaur CP Ferritin assay requires a Master Curve calibration when using a new
lot number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Quality Control

FER

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assaycd on each day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

01330226 Rev. C, 2007-03
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For quality control of the ADVIA Centaur CP Ferritin assay, use Ligand Plus or an equivalent
quality control material. Refer to the quality control product insert for the suggested Expected
Values. If the quality control results do not fall within the Expected Values or within the
laboratory’s established values, do not report results. Take the following actions:

*  Verify that the materials are not expired.

+  Verify that required maintenance was performed.

»  Verify that the assay was performed according to the instructions for use.
«  Rerun the assay with fresh quality control samples.

+ Ifnecessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 25 pL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer to the system operating instructions or to the
online help system.

NOTE: The sample volume required to perform onboard dilution differs from the sample volume
required to perform a single determination. Refer to the following information for the sample
volume required to perform onboard dilutions;

Dilution Sample Volume (ul)
1:2 100
1:5 40
1:10 20
Assay Procedure
For detailed procedural information, refer to the system operating instructions or to the online
help system.
Procedural Notes
Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum ferritin results in ng/mL (common units) or pmol/L (S units),

depending on the units defined when setting up the assay. The conversion formuia is
1 ng/ml. = 2.20 pmol/L.

Dilutions

*  Samples with ferritin levels greater than 1650 ng/mL (3630 pmol/L) must be diluted and
retested to obtain accurate results.

+  Patient samples can be autornatically diluted by the system or prepared manually.

01390226 Rev. C, 2007-03 FER
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»  For automatic dilutions, ensure that ADVIA Centaur Multi-Diluent 1 is loaded and set the
system parameters as follows:

Dilution point: £ 1630 ng/mL (3630 pmol/L)
Dilution factor: 2, 5, 10

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

*  Manually dilute the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocoel requires manual dilution.

*  Use Multi-Diluent 1 to manually dilute patient samples, and then load the diluted samplc in
the sample rack, replacing the undiluted sample,

*  Ensure that results are mathematically corrected for dilution. If a dilution factor is cntered
when scheduling the test, the system automatically calculates the result,

High Dose Hook Effect

Patient samples with high ferritin levels can cause a paradoxical decrease in the RLUs
(high dose hook effect). In this assay, patient samples with ferritin levels as high as
80,000 ng/mL (176,000 pmol/L) will assay greater than 1650 ng/mL (3630 pmoi/L).

Disposal

Dispose of hazardous or biologically contaminated materials according to the practices of your
institution. Discard all materials in a safe and acceptable manner, and in compliance with all
federal, state, and local requirements.

Limitations

FER

Serum ferritin values are elevated in the presence of the following conditions and do not reflect
actual body iron stores: 1.5

= inflammation

* significant tissue destruction

+  liver discase

* malignancies such as acute leukemnia and Hodgkin’s discase
+ therapy with iron supplements

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vifro immunoassays.® Patients routinely exposed to animals or to animal serum products
can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Serum specimens thatare . .. Have an insignificant effect on the assay up fo. ..
hemolyzed* 900 mg/dL of hemoglobin

lipemic 2000 mg/dL of triglycerides

icteric 60 mg/dL of bilirubin

*  Avoid assaying grossly hemolyzed samples because the release of intracellular ferritin can cause elevated
results,

Interference testing was determined according to NCCLS Document EP7-A.7

01390226 Rev. C, 2007-03
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Expected Results

The expected results for the ACS:180% Ferritin assay were previously established. In clinical
studies, the following valucs for apparently healthy male and female subjects with normal liver
function enzyme tests, bilirubin, and serum iron tests, were determined:

Mean 95th Percentile Range
Category N (ng/mL) (pmol/L} {ng/mL) (pmoliL)
Normal Males 142 94 207 22-322 48-708
Normal Females 134 46 101 10-291 22-640

The following values for paticnts with several diagnosed conditions were determined:

Mean Total Observed Range
Category N (ng/mL} {pmolfL) {ng/mL) {pmoliL)
[ron Deficiency 60 11.6 26 0.68-34.5 1.5-7¢6
Other Anemias 7 610.8 1344 13.0-1390.8  29-3060
Iron Overload 44 1899.6 4178 334.6-8573.0  736-18,861
Renal Dialys:s 31 3123 687 31.3-1321.2 68.9-2907
Chronic Liver Disease 34 1967.1 4328 7.9-12,826.0 17-28.217

These results were confirmed for the ADVIA Centaur CP Ferritin assay by analyzing 229
serum samples in the range of 2.39 to 1507.8 ng/mL (5.26 to 3317.2 pmol/L). Refer to Method
Comparison.

As with all in vitro diagnostic assays, cach laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results.®

Performance Characteristics

Specificity

The cross-reactivity of the assay with human liver ferritin was determined by adding different
levels of crystalline liver ferritin to four samples containing endogenous ferritin. The ferritin
level in the samples was then determined.

Sample 1 2 3 4
Endogenous Ferritin Value (ng/mL) 55.3 116.3 431.8 7473
Liver Ferritin Added (ng/mL) 262.0 262.0 262.0 262.0
Expected Vatue (ng/mL) 3173 378.3 693.8 1009.3
Observed Value (ng/mL) 319.0 3752 7314 1034.9
% Recovery* 101 99 I4 109

*  Mean % recovery or cross-reactivity is 103.8%.
Interference testing was previously determined for the ACS:180 Ferritin assay.

Sensitivity and Assay Range

The ADVIA Centaur Ferritin CP assay measures ferritin concentrations up to 1650 ng/mL
(3630 pmol/L) with a minimum detectable concentration (analytical sensitivity) of 0.5 ng/mL
(1.1 pmol/L). Analytical sensitivity is defined as the concentration of ferritin that corresponds
to the RLUs that are two standard deviations greater than the mean RLUs of 20 replicate
determinations of the Ferritin zero standard.

01390226 Rev. C, 2007-03 FER
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Method Comparison

For 229 serum samples in the range of 2.39 to 1507.8 ng/mL (5.26 to 3317.2 pmel/L), the
relationship between the ADVIA Centaur CP Ferritin assay and the ACS:180 Ferritin assay is
described by the equation:

ADVIA Centaur CP Ferritin = 0.98 (ACS: 180 Ferritin) + 4.69 ng/mL

Correlation coefficient (r) = 0.995
For 231 serum samples in the range of .43 to 1501.8 ng/mL (3.15 to 3304 pmol/L), the
relationship between the ADVIA Centaur CP Ferritin assay and the ADVIA Centaur Ferritin
assay is described by the equation;

ADVIA Centaur CP Ferritin = 1.00 (ADVIA Centaur Ferritin) - 1.84 ng/mL

Corrclation coefficient (r) = 0.992

Dilution Recovery

Three human serum samples in the range of 311.5 to 957.2 ng/mL (685.4 to 2106 pmol/L) of
ferritin were diluted 1:2, 1:4, 1:8, and 1:16 with Multi-Diluent ! and assayed for recovery and
parallelism. The recoveries ranged from 99% to 116% with a mean of 105.7%.

Observed Expected Observed Expected
Sample Dilution {ng/mL) (ng/mL) {pmol/L) {pmolsL) Recovery %
1 — 3115 685.3
1:2 156.9 155.8 3452 3428 100.7
1:4 80.24 77.90 176.5 171.4 103.0
1:8 43.53 38.94 958 85.7 111.8
I:16 22.62 19.47 498 428 116.2
Mean 107.9
2 — 487.0 1071.4
1.2 241.8 2435 532.0 535.7 993
1:4 126.3 121.8 277.9 268.0 103.7
1:8 66.7 60.88 146.7 1339 109.6
I:16 333 30.44 73.3 67.0 109.4
Mean 105.5
3 — 957.2 2105.8
1:2 494.5 478.6 1087.9 1052.9 103.3
1:4 245.9 2393 541.0 526.5 102.8
1:8 126.5 119.7 278.3 263.3 105.7
116 62.1 S59.8 136.6 131.6 103.8
Mean 103.9
Mean 105.7
FER 01390226 Rev. C, 2007-03
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Spiking Recovery

Varying amounts of ferritin were added to five samples with endogenous ferritin levels of
40.6 to 415.5 ng/mL (89.3 to 914.1 pmol/L). The recoveries ranged from 87.6% to 110% with a
mean of 95.5%.

Amount Added  Observed Amount Added Observed Recovery

Sample {ng/mL) (ng/mL) {pmoi/L) {pmoliL) %
1 — 40.6 — 89.3
483 97.8 106.3 2152 110.0
181.2 219.1 398.6 482.0 98.8
358.2 378.8 788.0 8334 95.0
7124 751.8 1567.3 1654.0 99.8
Mean 100.9
2 — 99.7 — 219.3
534 154.7 117.5 3403 101.1
186.2 2654 409.6 583.9 92.8
363.3 4128 799.3 908.2 89.2
717.5 769.1 1578.5 1692.0 94.1
Mean 94.3
3 — 201.1 — 442 4
63.2 263.0 139.0 578.6 99.5
196.0 347.7 431.2 764.9 87.6
3731 5230 820.8 1150.6 91.1
727.3 §74.4 1600.1 1923.7 94.2
Mean 93.1
4 — 270.6 — 5953
704 3398 154.9 747.6 99,7
203.2 4258 447.0 936.8 89.9
380.3 617.1 836.7 1357.6 94.8
734.5 902.7 16159 1985.9 89.8
Mean 93.6
5 — 415.5 — al4.1
85.3 508.8 187.7 1119.4 101.6
218.1 607.1 479.8 1335.6 95.8
3952 760.6 869.4 1673.3 93.8
749.3 1062.0 1648.5 2336.4 91.2
Mean 95.6
Mean 95.5

Spiking recovery testing was previously determined for the ACS:180 Ferritin Assay.

Precision

Precision was cvaluated according to the NCCLS protocol EP5-A2.9 According to this
protocol, the assay was tested daily, for 5 to 20 days, using multiple reagent lots, on multiple
systems across multiple sites. The system was calibrated immediately prior to the first test of
day one. Assay results were calculated using the two-point calibration. The following results
were obtained:

Within-run Betweenrun  Total

Mean (ng/mL) Mean (pmolil) CV(%) CV(%) CVi%})
38.0 127.7 4.0 3.6 53
150.5 3311 36 3.9 5.3
3364 740.1 3.9 4.2 58
01390226 Rev, C, 2007-03 FER
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Standardization

The ADVIA Centaur CP Ferritin assay standardization is traceable to World Health
Organization 2nd International Standard (WHO 94/572). A comparison using 12 samples gave
the following rclationship:

WHO = 0.93 (ADVIA Centaur CP Ferritin) + 3.48 ng/mL, r = 0.9998

Assigned values for calibrators and ranges of Ligand Plus controls are traceable to this
standardization.

Technical Assistance

For customer support, please contact your local technical support provider or distributor.

References

l.
2.

Miale JB. Laboratory medicine: hematology. St. Louis: CV Mosby, 1982, p.388-415.

Schreiber WE. Iron, porphyrin, and bilirubin metabolism. In: Kaplan LA, Pesce AJ, editors. Clinical chemistry:
theory, analysis. and correlation. 2nd ed. St. Louis: CV Mosby, 1989, p.496-511.

Vander AJ, Sherman JH, Luciano DS, Human physiology: the mechanisms of body function. New York:
McGraw-Hill Inc., 1985. p.475.

National Committee for Clinical Laboratory Standards. Procedures for the handling and processing of blood
specimens; approved guideline-third edition. NCCLS Document H18-A3; Wayne (PA): NCCLS; 2004,

Franco CD. Fetritin. In: Kaplan LA, Pesce Al, editors. Methods in clinical chemistry, 2nd ed. St. Louis: CV
Mosby, 1987, p.1240-2.

Boscato LM, Stuart MC. Heterophilic antibodies: a problem for all immunoassays. Clin Chem 1988;34:27-33.

Natienal Committee for Clinical Laboratory Standards. Interference testing in clinical chemistry; approved
guideline. NCCLS Document EP7-A. Wayne (PAR:NCCLS; 2002,

National Commiitee for Clinical Laboratory Standards. How to define and determine reference intervals in the
clinical laboratory; approved guideline-second edition. NCCLS Document C28-A2. Wayne (PA): NCCLS:
2000.

National Committee for Clinical Laboratory Standards. Evaluation of precision performance of clinical

chemistry devices; approved guideline-second edition. NCCLS Document EP5-A2, Wayne (PA):NCCLS; 2004.

ADVIA Centaur, ReadyPack, and ACS:180 are trademarks of Siemens Medical Solutions Diagnostics.

© 2007 Siemens Medical Solutions Diagnostics. All rights reserved.
US Pats 4,745,181; 4,918,192; 5,110,932; 5,609,822; 5,788.92%

Origin: US ;
9 : ) i i . Siemens Madical Solutions Diagnostics
Siemens Medical Solutions Diagnostics Em Europe Limited
Tarrytown, NY 10591-5097 USA Chapet Lane, Swords, Co. Dublin, Ireland
Siemens Medical Solutions Siemens Medical Solutions Diagnostics
Diagnostics Pty Ltd 3-20-14 Higashi-Gotandz, Shinagawa
ABN 85 007 436 651 Tokya, 141-8641, Japan
885 Mountain Highway
Bayswater Victoria 3153
Australiz

01380226 Rev. C, 2007-03



ADVIA Centaur CP TSH1/12

TSH C€

Assay Summary
Sample Type Serum
Sample Volume 200l
Calibrator B
Sensitivity and Assay Range 0.010 - 150 pl/mL (miU/L)
Contents
REF Confents Number of Tests
08700387 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500
{110734) TSH Lite Reagent and Solid Phase
ADVIA Centaur and ADVIA Centaur CP TSH Master Curve cards
or
04911359 1 ReadyPack primary reagent pack containing ADVIA Centaur 100
(110732) TSH Lite Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP TSH Master Curve cards

For a definition of symbols used in product labeling, please refer to the Operator 5 Guide.

Intended Use

For in vitro diagnostic use in the quantitative determination of thyroid-stimulating hormone
(TSH, thyrotropin) in serum using the ADVIA Centaur CP System.

Materials Required But Not Provided

REF Description Contents
00652707 Calibrator B 6 vials of low calibrator

6 vials of high calibrator

or

00649625 Calibrator B 2 vials of low calibrator
2 vials of high calibrator
01137199 ADVIA Centaur Wash | [wasa]1] 2 x 1500 mL/pack
(112351
Optional Reagents
REF Description Contents
07907174 ADVIA Centaur Multi-Diluent 1 6 ReadyPack ancillary reagent packs containing
(110313) 25 mL/pack
or
07293184 ADVIA Centaur Multi-Diluent 1 2 ReadyPack ancillary reagent packs containing
(110312} 25 mL/pack
09348792 Multi-Diluent | 50 mLAvial
(672177
07642456 Ligand Plus 1, 2, 3 quality control material 5x5mL
(986000) 5x5mL
5x5mL
01370829 Rev. C, 2007-03 TSH

\3



TSH2/12

ADVIA Centaur CP

REF Description Conlents
07377973 Ligand Plus 1, 2, 3 barcode labels 60/level
{986400)

07554832 TSH Master Curve Material 10%x 2 mL
(672422)

Summary and Explanation of the Test

Thyroid-stimulating hormong is a glycoprotein with two non-covalently bound subunits. The
alpha subunit is similar to thosc of follicle-stimulating hormone (FSH), human chorionic
gonadotropin (hCG), and luteinizing hormone (LH).1-4

The beta subunit of TSH is unique, which results in the specific biochemical and
immunological properties of this hormone.

TSH is synthesized and secreted by the anterior pituitary in response to a negative feedback
mechanism involving concentrations of FT3 (free T3) and FT4 (free T4). Additionally, the
hypothalamic tripeptide, thyrotropin-releasing hormone (TRH), directly stimulates TSH
production.

TSH interacts with specific cell receptors on the thyroid cell surface and exerts two main
actions. The first action is to stimulate cell reproduction and hypertrophy. Secondly, TSH
stimulates the thyroid gland to synthesize and secrete T3 and Ty4.

The ability to quantitate circulating levels of TSH is important in evaluating thyroid function. It
is especially useful in the differential diagnosis of primary (thyroid) from secondary (pituitary)
and tertiary (hypothalamus) hypothyroidism. In primary hypothyroidism, TSH levels are
significantly elevated, while in secondary and tertiary hypothyroidism, TSH levels are low.

TRH stimulation differcntiates secondary and tertiary hypothyroidism by observing the change
in patient TSH levels. Typically, the TSH response to TRH stimulation is absent in cases of
secondary hypothyroidism, and normal to exaggerated in tertiary hypothyroidism.

Historically, TRH stimulation has been used to confirm primary hyperthyroidism, indicated by
elevated T3 and T4 levels and low or undetectable TSH levels. TSH assays with increased
sensitivity and specificity provide a primary diagnostic tool to differentiate hyperthyroid from
cuthyroid patients.

Assay Principle

TSH

The ADVIA Centaur CP TSH assay is a two-site sandwich immunoassay using direct
chemiluminometric technology, which uses constant amounts of two antibodies. The first
antibody, in the Lite Reagent, is a monoclonal mouse anti-TSH antibody labeled with
acridinium ester. The second antibody, in the Solid Phase, is a polyclonal sheep anti-TSH
antibody which is covalently coupled to paramagnetic particles.

The system automatically performs the following steps:
* dispenses 200 uL of sample into a cuvette

» dispenses 50 pL of Lite Reagent and 225 uL of Solid Phase and incubates for 9.7 minutes at
37°C

*  separates, aspirates, and washes the cuvettes with Wash 1

*  dispenses 300 uL each of Acid Reagent (R1) and Base Reagent (R2) to initiate the
chemiluminescent reaction

*  reports results according to the selected option, as described in the system operating
instructions or in the online help system

A dircct relationship exists between the amount of TSH present in the patient sample and the
amount of relative light units (RLUs) detected by the system.

01370829 Rev. C, 2007-03
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Specimen Collection and Handling

Scrum is the recommended sample type for this assay.

The

following recommendations for handling and storing blood samples are furnished by the

National Committee for Clinical Laboratory Standards (NCCLS):5

Collect all blood samples observing universal precautions for venipuncture.

Allow samples to clot adequatcly before centrifugation.

Keep tubes stoppered and upright at all times.

Do not use samples that have been stored at room temperature for longer than 8 hours.

Tightly cap and refrigerate specimens at 2 to 8°C if the assay is not completed within
8 hours.

Freeze samples at or below -20°C if the sample is not assayed within 48 hours.

Freeze samples only once and mix thoroughly after thawing.

Before placing samples on the system ensure that:

Reagents

SI=

Samples are free of fibrin or other particulate matter.

Samples are free of bubbles.

Store the reagents upright at 2-8°C,

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of the
reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about
preparing the reagents for use, refer to the Operator 5 Guide.

Reagent Pack Reagent Volume Ingredients Storage Stability
ADVIA Centaur Lite Reagent 50mL/  monoclonal mouse anti- 2-8°C until the expiration date
TSH ReadyPack reagent TSH antibody (~333 ng/mL) on the pack label.
primary reagent pack labeled with acridinium ester For onboard stability,
pack in phosphate buffered saline refer to Onboard Stabifity
with sodium azide and Calibration Interval,
(< 0.1%) and preservatives
Solid Phase 22.5mL/ polyclonal sheep anti- 2-8°C until the expiration datc
rcagent TSH antibody (~43 pg/mL) on the pack label.
pack covalently coupled to For onboard stability,
paramagnetic particles in refer to Onboard Stability
phosphate buffered saline and Calibration Interval.

with protein stabilizers,
sodium azide (0.11%),
and preservatives

ADVIA Centaur Multi-Diluent 1 25.0mL/ eguine serum with sodium  2-8°C until the expiration date

reagent azide (0.1%) and on the pack label
ReadyPack pack preservatives or
ancillary reagent 28 consecutive days after
pack accessing the ancillary
reagent pack
R22 Harmful! Harmful if swallowed. After contact with skin, wash immediately with plenty of scap
x 528 and water. Contains: sodium azide; Solid Phase

CAUTION: This device contains material of animal origin and should be handled as a potential
carrter and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

01370829 Rev, C
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For In Vitro Diagnostic Use.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparing the reagents for use, refer to the Operator s Guide.

Load the primary reagent packs in the primary reagent area. The arrows on the end label can be
used as a placement guide. However left, center, and right placement of the primary reagent
packs is not required because there is only one reagent probe on the ADVIA Centaur CP
System. The system automatically mixes the primary reagent packs to maintain homogeneous
suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur Multi-Diluent 1 in the
ancillary rcagent area.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval
21 days 28 days

Additionally, the ADVIA Centaur CP TSH assay requires a two-point calibration:
* when changing lot numbers of primary rcagent packs

»  when replacing system components

*  when quality control results are repeatedly out of range

NOTE:
*  Discard the primary reagent packs at the end of the onboard stability interval.

* Do not use reagents beyond the expiration date.

Master Curve Calibration

The ADVIA Centaur CP TSH assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on cach day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

TSH 01370829 Rev. C, 2007-03
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For quality control of the ADVIA Centaur CP TSH assay, usc Ligand Plus or an equivalent
quality control material. Refer to the quality control product insert for the suggested Expected
Values. If the quality control results do not fall within the Expected Values or within the
laboratory’s established values, do not report results. Take the following actions:

*  Verify that thc materials are not expired.

= Verify that required maintenance was performed.

»  Verify that the assay was performed according to the instructions for use.
«  Rerun the assay with fresh quality control samples.

» If necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 200 pL of sample for a single determination. This volume dogs not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer to the system operating instructions or to the
online help system.

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Notes

Calcuiations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum TSH results in pIU/mL (common units} or mIU/L (SI units),
depending on the units defined when setting up the assay. The conversion formula is
1 ulU/mL = 1 mIU/L.

Dilutions

*  Scrum samples with TSH levels greater than 150 ulU/mL (mIU/L) must be diluted and
retested to obtain accurate results.

*  Patient samples can be automatically diluted by the system or prepared manually.

*  For automatic dilutions, ensure that ADVIA Centaur Multi-Diluent 1 is loaded and set the
system parameters as follows:

Dilution point: < 150 ulU/mL (mIU/L)
Dilution factor: 2, 5

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

. Mgnually diluye the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

*  Use Multi-Diluent | to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

01370829 Rev. C, 2007-03 TSH
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«  Ensure that results are mathematically corrected for dilution. It a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

High Dose Hook Effect

Patient samplcs with high TSH levels can cause a paradoxical decrease in the RLUs (high dose
hook cffect). In this assay, patient samples with TSH levels as high as 2000 pIU/mL (mIU/L)
will assay greater than 150 plU/mL (mIU/L).

Disposal

Disposc of hazardous or biologically contaminated materials according to the practices of your
institution. Discard all materials in a safe and acceptable manner, and in compliance with all
federal, state, and local requirements.

Limitations

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.5 Patients routinely exposed to animals or to animal serum products
can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Serum specimens that are . .. Have an insignificant effect on the assay up fo ...
hemolyzed 500 mg/dL of hemoglobin

lipemic 1000 mg/dL of triglycerides

icteric 40 mg/dL of hilirubin

Interference testing was determined according to NCCLS Document EP7-A.7

Expected Results

The expected results for the ACS:180® TSH assay were previously established. Data was
obtained on 261 patients in the following categories: euthyroid (174), hypothyroid (39), and
hyperthyroid (48). Based on a cumulative distribution analysis of this data, the following
reference ranges were established:

Clinical Condition TSH Range (uiU/mL) (mIU/L)
Euthyroid 0.35-5.50

Hyperthyroid less than 0.35

Hypothyroid greater than 5.50

These results were confirmed for the ADVIA Centaur CP TSH assay by analyzing 206 samples
in the range of 0.01 to 141.43 plU/mL (mIU/L). Refer to Method Comparison.

As with all in vitre diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results.8

Performance Characteristics

TSH 01370829 Rev. C, 2007-03
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Specificity

The cross-reactivity of the assay with LH, FSH, and hCG was determined by adding these
hormones to human sera containing TSH. The level of TSH in the human sera was then

determined.
TSH Value without TSH Value with
Cross-reacfant cross-reactant (uil/mL) (miU/L) cross-reactant (uiU/mL) (miU/L)
LH; 200 mIU/mL 0.36 0.35
539 5.12
20.82 19.79
FSH; 200 mIU/mL 0.35 0.33
512 499
20.44 211
hCG; 200,600 mIU/mL 0.40 0.41
543 5.23
21.86 20.67

Interference testing was previously determined for the ACS:180 TSH assay.

Sensitivity and Assay Range

The ADVIA Centaur CP TSH assay measures TSH concentrations up to 150 pIU/mL (mlIU/L)
with a minimum detectable concentration (analytical sensitivity) of 0.010 uIU/mL (mIU/L).
Analytical sensitivity is defined as the concentration of TSH that corresponds to the RLUSs that
are two standard deviations greater than the mean RLUs of 20 replicate determinations of the
TSH zero standard.

Method Comparison

For 202 samples in the range of 0.01 to 141.43 plU/mL (mlU/L), the relationship between the
ADVIA Centaur CP TSH assay and the ACS:180 TSH assay is described by the equation:
ADVIA Centaur CP TSH = 0.97 (ACS:180 TSH) + 0.00 plU/mL
Correlation coefficient (r) =0.995

Passing & Bablok method comparison statistics:

Coefficient 95% Ci
Infercept 0.00 -0.02 to 0.01
Slope 0.97 0.96 to 0.99

For 206 samplcs in the range of 0.01 to 143.78 pulU/mL (mIU/L), the relationship between the
ADVIA Centaur CP TSH assay and the ADVIA Centaur TSH assay is described by the
equation:

ADVIA Centaur CP TSH = 0.97 (ADVIA Centaur TSH} + 0.01 ulU/mL

Correlation coefficient (r) = 0.994

Passing & Bablok method comparison statistics:

Coefficient 95% ClI
Intercept 0.01 0.00 to 0.01
Slope 0.97 0.96to 0.98

01370829 Rev. C, 2007-03 TSH
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Dilution Recovery

Five human serum samples in the range of 82.81 to 145.04 plU/mL (mIU/L) of TSH were
diluted 1:2, 1:4, 1:8, and 1:16 with Multi-Diluent 1 and assayed for recovery and parallelism.
The recoveries ranged from 87.0% to 103.0% with a mcan of 95.5%.

Observed Expected
Sample Dilution {piWmd) (miU/L)  (WiU/mL) (ML)  Recovery %
| — 92.41
1:2 46.44 46.21 100.5
1:4 22.79 23.10 98.6
1:8 11.48 11.55 99.4
1:16 5.46 5.78 04.5
Mean 98.3
2 — 104.70
1:2 52.96 52.35 101.2
1:4 25.68 26.18 98.1
1:8 12.68 13.09 96.9
1:16 6.06 6.54 92.6
Mean 97.2
3 — 82.81
1:2 42.65 41.41 103.0
1:4 2027 20.70 97.9
I8 10.17 10.35 98.3
1:16 4,94 518 95.4
Mean 98.7
4 — 145.04
1:2 65.51 72.52 90.3
1:4 34.24 36.26 94.4
1:8 17.31 18.13 95.5
1:16 878 9.07 96.9
Mean 94.3
5 — 120.4
1:2 583 60.19 96.9
1:4 293 30.09 97.4
1:8 14.1 15.05 93.6
1:16 7.1 7.52 94.0
Mean 95.5
6 — 142.76
1.2 64.21 71.38 90.0
1:4 32.15 35.69 90.1
1:8 16.07 17.85 90.1
1:16 7.76 892 87.0
Mean 89.3
Mean 95.5
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Spiking Recovery

Varying amounts of TSH were added to four samples with endogenous TSH levels of 0.06 to
0.76 wlU/mL (mIU/L). The recoverics ranged from 83.3% to 116.4% with a mean of 96.7%.

Amount Added Observed

Sample {pil/mt) (miUiL) {(LiW/mL) (miUL) Recovery %
1 — 0.06
517 6.08 116.4
10.35 10.45 100.4
20.69 19.86 95.7
51.74 47.10 909
93.13 95.93 102.9
155.22 12931 83.3
Mean 98.3
2 — 0.76
5.17 6.05 102.3
10.35 10.27 91.9
20.69 18.84 874
51.74 47.64 90.6
93.13 91.18 97.1
155.22 132.56 84.9
Mean 92.4
3 o 0.07
517 5.25 100.2
10.35 10.13 97.2
20.69 20.62 99.3
51.74 48.93 94.4
93.13 93.20 100.0
155.22 138.77 89.4
Mean 96.8
4 — 0.33
507 5.77 105.2
10.35 11.08 103.9
20.69 20.29 96,5
51.74 52.75 101.3
93.13 89.24 955
155.22 146.08 939
Mecan 99.4
Mean 96.7

Spiking recovery testing was previously determined for the ADVIA Centaur TSH Assay.
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Precision
Precision was evaluated according to the NCCLS protocol EP5-A2.9 According to this ‘
protocol, the assay was tested daily, for 5 to 20 days, using multiple reagent lots, on multiple
systems across multiple sites. The system was calibrated immediately prior to the first test of
day one. Assay results were calculated using the two-point calibration. The following results
were obtained:
Mean Within-run ~ Betweenrun  Total
(IUimL) (miU/L) CV(%) CV(%) CVi%)
0.68 4.8 4.4 6.5
4.61 39 31 50
17.35 3.1 42 5.2

Standardization

The ADVIA Centaur CP TSH assay standardization is traccable to World Health Organization
(WHO) 3rd International Standard for human TSH (IRP 81/565). A comparison over the full
assay range gave the following correlation:

ADVIA Centaur CP TSH = 0.95 (WHO) + 0.51 IU/mL
r=1.00

Assigned values for calibrators and ranges of Ligand Plus controls are traceable to this
standardization.

Technical Assistance

For customer support, please contact your local technical suppert provider or distributor.
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T4

Assay Summary

Contents

Intended

Sample Type
Sample Volume
Calibrator

Sensitivity and Assay Range

T41/12

C€

Serum

25ul

A

0.3 - 30 pg/dL (3.9 - 387 nmol/L)

REF Contents Number of Tests
09236439 5 ReadyPack® primary reagent packs containing ADVIA Centaur* 500
(110736) T4 Lite Reagent and Solid Phase
ADVIA Centaur and ADVIA Centaur CP T4 Master Curve cards
or
08074354 | ReadyPack primary reagent pack containing ADVIA Centaur 100
(110735) T4 Lite Reagent and Solid Phase

ADVIA Centaur and ADVIA Centaur CP T4 Master Curve cards

For a definition of symbols used in product labeling, please refer to the Operator § Guide.

Use

For in vitro diagnostic use in the quantitative determination of thyroxine (T4) in serum using the

ADVIA Centaur CP System.

Materials Required But Not Provided

REF Description Contents

03147078 Calibrator A 6 vials of low calibrator [ea] L]

(672180} 6 vials of high calibrator

or

08860910 Calibrator A 2 vials of low calibrator [eaL] 1]

(672170} 2 vials of high calibrator

01514596 ADVIA Centaur T3/T4/VB12 6 ReadyPack ancillary reagent packs containing
(110329} Ancillary Reagent 25 mL/pack

or

03644012 ADVIA Centaur T3/T4/VB12 2 ReadyPack ancillary reagent packs containing
(110328) Angcillary Reagent [ane] 25 ml/pack

01372260 Rev. C, 2007-03
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Optional Reagents

REF Description Contents
04889086 T4 Diluent 10 mL/vial
(672202)
07642456 Ligand Plus 1, 2, 3 quality control material 5x5mL
{986000) 5x35mL

5xsmL
07377973 Ligand Plus 1, 2, 3 barcode labels 60/level
(986400)
01463266 T4 Master Curve Material 6x1mL
(672420)

Summary and Explanation of the Test

Thyroxine (3,5,3',5'-L-tetraiodothyronine, T4) is a hormone synthesized and secreted by the
thyroid gland, and plays an important role in regulating metabolism. T4 is secreted into the
circulation in responsc to the pituitary hormone TSH (thyroid stimulating hormone). The
secretion of Ty is regulated by a negative feedback mechanism involving the thyroid gland,
hypothalamus, and pituitary gland.}.?

In the circulation 99.95% of T4 is reversibly bound to transport proteins, primarily thyroxine
binding globulin (TBG) and to a lesser extent albumin and prealbumin. Unbound or free T4 is
metabolically active and bound Ty is metabolically inactive, acting as a reserve 34

TBG concentrations remain rcasonably constant in healthy individuals. However, pregnancy,
excess cstrogens, androgens, anabolic steroids, and glucocorticoids arc known to alter TBG
levels and may cause false thyroid values for thyroid function tests. Altered T4 levels in these
situations may not accurately reflect thyroid status. -4

Primary malfunction of the thyroid gland may result in excessive (hyper) or below normal
(hypo) release of T4 or T3. In addition, as thyroid function is directly affected by TSH,
malfunction of the pituitary or the hypothalamus influences the thyroid gland activity. Disease
in any portion of the thyroid-pituitary-hypothalamus system may influence the levels of T4 and
T3 in the blood.

Assay Principle

T4

The ADVIA Centaur CP T4 assay is a competitive immunoassay using direct
chemiluminescent technology. T4 in the patient sample competes with T4, which is covalently
coupled to paramagnetic particles in the Solid Phase, for a limited amount of acridinium ester-
labeled monoclonal mouse anti-T4 antibody in the Lite Reagent.

The system automatically performs the following steps:

+ dispenses 25 pL of sample and 50 pL of T3/T4/VBI12 Anciltary Reagent into a cuvette and
incubates for 4.7 minutes at 37°C

» dispenses 250 uL of Solid Phase and 100 puL of Lite Reagent and incubates for 9.7 minutes
at 37°C

» separates, aspirates, and washces the cuvettes with Wash 1

+ dispenses 300 pL each of Acid Reagent (R1) and Basc Reagent (R2) to initiate the
chemiluminescent reaction

* reports results according to the selected option, as described in the system operating
instructtons or in the online help system

An inverse relationship exists between the amount of T4 present in the patient sample and the
amount of relative light units (RLUs) detected by the system.

01372260 Rev. C, 2007-03
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Specimen Collection and Handling

Serum is the recommended sample type for this assay.

T43/12

The following recommendations for handling and storing blood samples are furnishcd by the
National Committee for Clinical Laboratory Standards (NCCLS):5

»  Collect all blood samples observing universal precautions for venipuncture.

«  Allow samples to clot adequately beforce centrifugation.

+  Kcep tubes stoppered and upright at all times.

« Do not use samples that have been stored at room temperature for longer than 8 hours.

« Tightly cap and refrigcratc specimens at 2 to 8°C if the assay is not completed within

8 hours.

»  Frecze samples at or below -20°C if the sample is not assayed within 48 hours.

»  Frecze samples only once and mix thoroughly after thawing.

Before placing samples on the system ensure that:

»  Samples are free of fibrin or other particulate matter.

+  Samples are free of bubbles.

Reagents

it
¥

Store the reagents upright at 2-8°C.
Mix all primary rcagent packs by hand before loading them onto the system. Visually inspect the bottom of the
reagent pack to ensure that all particles arc dispersed and resuspended. For detailed information about

preparing the reagents for usc, refer to the Operator s Guide.

Reagent Pack Reagent Volume  Ingredients Storage Stability
ADVIA Centaur T4 Lite Reagent  10.0 mL/ monoclonal mouse anti-Ty 2-8°C  until the expiration date
ReadyPack primary reagenl  antibody (~1 pg/mL) labeled on the pack label.
reagent pack pack with acridinium ester in sodium For onboard stability,
barbital buffer with protein refer to Onboard
stabilizers, ANS, EDTA, and Stability and
sodium azide (0.1%) Calibration Interval.
Solid Phase 250mL/  Tq (~0.2 pg/mL) covalently 2-8°C  until the expiration date
reagent  coupled to paramagnetic on the pack label.
pack particles in sodium barbital For onboard stability,
buffer with protein stabilizers, refer to Onboard
ANS, EDTA, and sodium Stability and
azide (0.1%) Calibration Interval.
ADVIA Centaur T3/T4/VB12  250mL/ 04N sodium hydroxide 2-8°C  until the expiration date
T3/T4/VBI2 Ancillary reagent on the pack label
[anc] ReadyPack  Reapent pack or
ancillary reagent 14 consecutive days
pack after accessing the
ancillary reagent pack
T4 T4 Diluent 10 mL/  human plasma and sodium 2-8°C  until expiration date on
vial azide (0.1 %) the via! label
R22 Harmful! Harmful if swallowed. After contact with skin, wash immediately with plenty of scap
x 828 and water. Contains: sodium azide; Lite Reagent. Solid Phase
R36/38  Irritant! Irritating to eyes and skin. In case of contact with eyes, rinse immediately with plenty of
x S26 water and seek medical advice. Wear suitable gloves and cye/lace protection. Contains: sodium
$37/39  hydroxide; Ancillary Reagent

01372260 Rev. C, 2007-03
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CAUTION! POTENTIAL BIOHAZARD: Contains human source material. While each human serum or plasma
donor unit used in the manufacture of this product was tested by FDA-approved metheds and found
nonreactive for hepatitis B surface antigen (HBsAg), antibody to hepatitis C (HCV), and antibody to HIV-1/2,
all products manufactured using human source material should be handled as potentially infectious. Because
no test method can offer complete assurance that hepatitis B or C viruses, HIV, or other infectious agents are
absent, these products should be handled according to established good laboratory practices. o

CAUTION: This device contains material of animal origin and should be handled as a potential

carricr and transmuitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, statc, and local requirements.

For In Vitro Diagnostic Use.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparing the reagents for use, refer to the Operator § Guide.

Load the primary reagent packs in the primary reagent arca. The arrows on the end label can be
used as a placement guide. However left, center, and right placement of the primary reagent
packs is not required because there is only one reagent probe on the ADVIA Centaur CP
System. The system automatically mixes the primary reagent packs to maintain homogenecus
suspension of the reagents. Load the T3/T4/VB12 Ancillary Reagent ReadyPack reagent pack
in the ancillary reagent arca. For detailed information about loading reagents, refer to the
system operating instructions or to the online help system.

Onboard Stability and Calibration Interval

Perform a calibration every time you load a fresh primary reagent pack.

Onboard Stability  Calibration Interval
28 days 4 days

Additionally, the ADVIA Centaur CP T4 assay requires a two-point calibration:
+ when changing lot numbers of primary reagent packs

« when replacing systcm components

* when quality control results are repeatedly out of range

NOTE:

*  Discard the primary reagent pack at the end of the onboard stability interval.

* Do not use reagents beyond the expiration date.

Master Curve Calibration

T4

The ADVIA Centaur CP T4 assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
Master Curve values, refer to the system operating instructions or to the online help system.

01372260 Rev. C, 2007-03
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Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on each day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as paticnt samples.

For quality control of the ADVIA Centaur CP T4 assay, usc Ligand Plus or an equivalent
quality control material. Refer to the quality control product insert for the suggested Expected
Values. If the quality control results do not falt within the Expected Values or within the
laboratory’s established values, do not report results. Take the following actions:

«  Verify that the materials are not expired.

«  Verify that required maintenance was performed.

+  Verify that the assay was performed according to the instructions for usc.
= Rerun the assay with fresh quality control samples.

+ If necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 25 L of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer to the system operating instructions or to the
online help system.

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Notes

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports T4 results in pg/dL (common units) or nmol/L (8] units), depending on the
units defined when setting up the assay. The conversion formula is 1 pg/dL = 12.9 nmol/L.

Dilutions

= Serum samples with T4 levels greater than 30 pg/dL (387 nmol/L) must be diluted and
retested to obtain accurate results,

*  The system does not run onboard dilutions for the ADVIA Centaur CP T4 assay. Use
T4 Diluent to dilute samples. Prepare manual dilutions.

+ Ifdilution is required, use T4 Diluent to manually dilute patient samples, and then oad the
diluted sample on the sample tray, replacing the undiluted sample.

*  Ensure that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the resull.
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Disposal

Dispose of hazardous or biologically contaminated materials according to the practices of your
institution. Discard all materials in a safe and acceptable manner, and in compliance with all
federal, state, and local requirements.

Limitations

The anticonvulsant drug phenytoin may interfere with total and free T4 levels due to
competition for TBG binding sites.

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.® Patients routinely exposcd to animals or to animal serum products
can be pronc to this interference and anomalous values can be observed. Additional information
may be required for diagnosis.

Serum specimens thatare . .. Have an insignificant effect on the assay up to . .,
hemolyzed 500 mg/dL of hemoglobin

lipemic 1000 mg/dL of triglyceride

icteric 20 mg/dL of bilirubin

Interference testing was determined according to NCCLS Document EP7-A10

Expected Results

The expected results for the ACS:180% T4 assay were previously established. Data was
obtained on serum samples from 150 apparently healthy individuals. Ninety-five percent of the
T4 values for these individuals fell in the range of 4.5 to 10.9 pug/dL (58.1 to 140.6 nmol/L),
with a mean of 7.0 pg/dL (90.3 nmol/L} and overall range of 3.2 to 12.6 ug/dl. (41.3 to

162.5 nmol/L).

These results were confirmed for the ADVIA Centaur CP T4 assay by analyzing 251 samples in
the range of (.51 to 20.36 pg/dL (6.58 to 262.60 nmol/L). Refer to Method Comparison.

In addition, samples from a number of diagnosed hypothyroid, hyperthyroid, pregnant
euthyroid, and sick euthyroid patients were included in the study.* The means and ranges of
these populations were as follows:

Mean 95th Percentile Mean 95th Percentile
Category N {po/dL} (sg/dL) {nmoliL) (nmollL)
Hypothyroid 48 29 0.0-5.5 374 0.0-71.0
Hyperthyroid 44 14.1 10.8-19.1 181.9 139.3-246 4
Pregnant Euthyroid 22 85 6.4-10.7 109.6 82.6-138.0
Sick Euthyroid 26 5.3 1.9-133 68.4 24.5-171.6

*  Data on file at Siemens Medical Solutions Diagnostics, available upon request.

As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results.!!

Performance Characteristics

Specificity
The cross-reactivity of the assay with a substance can be expressed as the ratio of

*  the amount of T4 required to displace 50% of the T4 Solid Phase from the labeled anti-Ty,
and
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+ the amount of the cross-reactant to give the same 50% displacement

Cross-reactant % Cross-reactivity
Monoiodotyrosine <0.03
Ditodotyrosine < 0.03
3.5-Ditodo-L-thyronine < 0.03
D-Triiodothyronine 0.40
L-Triodothyronine 1.2
D-Thyroxine 577

Reverse Trilodothyronine 2.7

The following substances were added to serum samples containing different levels of T4. When
tested against the appropriate control, the percent change was noted. The table below shows the
mean percent change for each set of samples with T4 values in the range of 4.94 to 18.65 pg/dL
(63.7 to 240.6 nmol/L).

Substance Amount Added (mg/dL} % Change
Propylthiouracil 4.0 33
Methimazole 0.4 +0.5
Phenylbutazone 15.0 +4.0
Phenytoin 200 -0.5
Sodium salicylate 50.0 +1.8
Aspirin 50.0 +1.5

Interference testing was previously determined for the ACS:180 T4 assay.

Sensitivity and Assay Range

The ADVIA Centaur CP T4 assay measures T4 concentrations up to 30 pg/dL (387 nmol/L)
with a minimum detectable concentration (analytical sensitivity) of 0.3 pg/dL (3.9 nmol/L).
Analytical sensitivity is defined as the concentration of T4 that corresponds to the RLUs that are
two standard deviations less than the mean RLUs of 20 replicate determinations of the T4 zero
standard.

Method Comparison

For 251 samples in the range of 0.51 to 20.36 pg/dL (6.58 to 262.60 nmol/L), the relationship
between the ADVIA Centaur CP T4 assay and the ACS:180 T4 assay is described by the
equation;

ADVIA Centaur CP T4 = 1.02 (ACS:180 T4) - 0.06 pg/dL
Correlation coefficient (r) = 0.977
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For 268 samples in the range of 0.49 to 19.92 pg/dL (6.32 to 256.97 nmol/L), the relationship
between the ADVIA Centaur CP T4 assay and the ADVIA Centaur T4 assay is described by the
equation:

ADVTA Centaur CP T4 = 1.01 (ADVIA Centaur T4) - 0.34 pg/dL

Correlation coefficient (r) = 0.986

Dilution Recovery

Five human serum samples in the range of 25.24 to 29.34 pg/dL (325.6 to 378.5 nmol/L) of Ty
were diluted 1:2, 1:4, and 1:8 with T4 Diluent and assayed for recovery and parallelism. The
recoveries ranged from 88.8% to 104.9% with a mcan of 98.6%.

Observed Expected Observed Expected
Sample Dilution {lag/dL) (prg/dL) {nmol/iL} {(nmol/L) Recovery %
1 — 26.45 341.21
1:2 13.54 13.23 174.67 170.60 102.4
1:4 6.52 6.6l 84.11 85.30 98.6
1.8 310 331 3999 42.65 93.8
Mean 98.2
2 — 2934 378.49
1:2 1510 14.67 194.79 189.24 102.9
1:4 7.21 7.34 93.01 94,62 a8.3
1:8 3.64 3.67 46.96 47.31 99.3
Mean 100.2
3 — 25.77 33243
1.2 12.85 12.89 165.77 166.22 99.7
1:4 6.00 6.44 77.40 83.11 93.1
1:8 286 322 36.89 41.55 88.8
Mean 939
4 — 27.10 349.59
1:2 13.91 13.55 179.44 174.80 102.7
1:4 6.61 6.78 §5.27 87.40 97.6
1:8 318 339 41.02 43.70 93.9
Mean 98.0
5 — 25.24 325.60
1:2 13.24 12.62 170.80 162.80 104.9
1:4 6.33 6.31 81.66 81.40 100.3
18 3.06 316 3947 40.70 97.0
Mean 100.7
6 — 25.48 328.69
1:2 12.97 12.74 167.31 164.35 101.8
1:4 6.33 6.37 81.66 82.17 99.4
1:8 290 3.19 3741 41.09 91.1
Mean 100.6
Mean 98.6
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Spiking Recovery

Varying amounts of T4 were added to six samples with cndogenous Ty levels of 0 to 6.5 pg/dL
(0 to 83.9 nmol/L). The recoverics ranged from 92.0% to 112.5% with a mean of 102.6%.

Amount Added Observed Amount Added Observed
Sample {kg/dL) {tgrdi) {nmol/L) (nmoliL) Recovery %
| — 21 — 27.1
5 7.6 64.5 98.0 110.0
10 1.5 129.0 148.4 94.0
15 8.2 193.5 234.8 107.3
20 21.7 258.0 279.9 98.0
Mean 102.3
2 — 2.8 - 36.1
5 7.7 64.5 99.3 98.0
10 124 129.0 160.0 96.0
15 16.7 193.5 2154 92.7
20 227 258.0 2028 99.5
Mean 96.5
3 — 4.1 — 52.9
5 8.7 64.5 112.2 92.0
10 139 129.0 179.3 98.0
15 18.5 193.5 2387 96.0
20 24.9 258.0 321.2 104.0
Mean 97.5
4 — 5.9 — 76.1
5 11.1 64.5 143.2 104.0
10 16.6 129.0 214.1 107.0
15 219 193.5 282.5 106.7
20 284 258.0 366.4 112.5
Mean 107.5
5 — 6.5 — 83.9
5 11.7 64.5 150.9 104.0
10 169 1290 218.0 104.0
15 224 193.5 289.0 106.0
20 283 258.0 365.1 109.0
Mcan 105.3
6 — 0.0 — 0.0
3 53 64.5 684 106.0
10 10.4 129.0 134.2 104.0
15 16.0 193.5 206.4 106.7
20 21.5 258.0 2774 107.5
Mean 106.0
Mean 102.6

Spiking recovery testing was previously detcrmined for the ADVIA Centaur T4 Assay.
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Precision
Precision was cvaluated according to the NCCLS protocol EP5-A2.12 According to this
protocol, the assay was tested daily, for 5 to 20 days, using multiple reagent lots, on multiple
systems across multiple sites. The system was calibrated immediatcly prior to the first test of
day one. Assay results were calculated using the two-point calibration. The following results
were obtained:

With-inrun  Betweenrun Total

Mean {ug/dl) Mean (nmoll)  CV(%) CV(%) CV[%)
491 63.3 27 56 6.3
9.17 118.2 24 4.7 53
15.57 2009 1.9 4.1 4.5

Traceability of Standardization

The ADVIA Centaur CP T4 assay is traccable to an internal standard manufactured using
U.S.P. (United States Pharmacopeia) material. Assigned values for calibrators and ranges of
Ligand Plus controls are traceable to this standardization.

Technical Assistance

For
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2000.

National Committee for Clinical Laboratory Standards. Evaluation of precision performance ol clinical
chemistry devices; approved guideline-second edition. NCCLS Document EP5-A2, Wayne (PA)}:NCCLS; 2004.

ADVIA Centaur, ReadyPack, and ACS:180 arc trademarks of Siemens Medical Solutions Diagnostics.

€ 2007 Siemens Medical Solutions Diagnostics. All rights reserved.
US Pats 4,745,181, 4,918,192; 5.110,932; 5,609.822; 5,788,928
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R DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

/ Food and Drug Administration
C _ 2098 Gaither Road
ol Rockville, Maryland 20850

September 5, 2007

Carol Bianca

Siemens Medical Solutions Diagnostics
511 Benedict Ave.

Tarrytown, NY 10591-5097 US

Re: k971418/A009
Received: August 10, 2007

Categorization Notification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secretary to provide for the categorization
of specific clinical laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

Test System/Analyte (s) : (SEE ATTACHMENT)

This complexity categorization is effective as of the date of this notification and will be
reported on FDA's home page http://www.fda.gov/cdrh/clia. This categorization information
may be provided to the user of the commercially marketed test system or assay as specified
for the analyte indicated. It will also be announced in a Federal Register Notice, which will
provide opportunity for comment on the decision. FDA reserves the right to reevaluate and
recategorize this test based upon the comments received in response to the Federal Register
Notice.

If you change the test system name or your company’s name or if a distributor’s name replaces
your name, you must request another categorization by sending in the revised labeling along
with a letter to FDA referencing the document number above.

If you have any questions regarding this complexity categorization, please contact
Courtney Harper at 240-276-0694.

Sincerely yours,

Steven I. Gutman, M.D., M.B.A.

Director

Office of In Vitro Diagnostic Device
Evaluation and Safety '

Center for Devices and Radiological Health



Document Number ; k971418/A009

Test System: Siemans ADVIA Centaur CP
Analyte : Ferritin
Complexity : MODERATE

Test System: Siemans ADVIA Centaur CP
Analyte  :Thyroid Stimulating Hormone (TSH)
- Complexity : MODERATE

Test System: Siemans ADVIA Centaur CP
Analyte : Thyroxine (T4)
Complexity : MODERATE

ATTACHMENT




CLIA Routing Slip

Document No :  k971418/A009

Division: DCTD
Branch: CTXB

Applicant:  Siemens Medical Solutions Diagnostics
Trade Name: Chiron diagnostics automated chemiluminescence system
(asc) centaur analyzer

DMC Date Received: August 10, 2007
Division Date Received:  August 10, 2007

Categorization Information

CLIA Reviewer: James Callaghan [JVC]
Date Review Completed:  August 28, 2007 A

Date Branch Concurred: K - 41 -6 ) / /C@)

Date Coordinator Concurred:;
Effective Date:

Test Systems/Analytes/Grading

(See Attachment)



ATTACHMENT

Document Number : k971418/A009

Test System:
Analyte
Complexity :

Rationale

Test System:
Analyte
Complexity :

Rationale

Test System:
Analyte
Complexity :

Rationale

Siemans ADVIA Centaur CP

: Ferritin

MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

: CHEM-001

Siemans ADVIA Centaur CP

: Thyroid Stimulating Hormone (TSH)

MODERATE [11]
Knowledge {2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

: CHEM-001

Siemans ADVIA Centaur CP

: Thyroxine (T4)

MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Contrel [1];

Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

: CHEM-001



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Date: ?// 7,/(.4 )

From: DMC (HFZ-401)

Subject: Premarket Notification Number(s): / [9 7/ 7// 'P//)
To: Division Director: C /////)( /Z)

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.

Memorandum

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

B _ 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 S10(k); however, the information submitted is
in(ye; (Noitify 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,
510(k) 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 (HF7-440

1% Information requires a CLIA CATEGORIZATION ; the complexity may remain the same
as the original 510(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)

____Noresponse necessary

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

s
R
Reviewed by: < 4 / o

Duate: T/Av _}:/j




SIEMENS

August 22, 2007

Mr. James Callaghan, QIVD

Document Mail Center

Center for Devices and Radiological Health
U.8. Food and Drug Administratiion

5200 Corparate Blvd. (HFZ-401)

Rockyville, MD 20850

Dear Mr. Callaghan,

Re: FDA Phone Request of 22Aug07 for Official Correspondent of CLIA Categorization ADVIA Centaur

CP requests

This letter is to inform the FDA that | am the official contact for the requests for CLIA categorization
submitted to FDA by Seimens Medicai Solutions Diagnostics starting from July 8, 2007.

The requests submitted are for previously cleared ADVIA Centaur Assays that have been applied to the
ADVIA Centaur CP, a new member of the ADVIA Centaur analyzer family, in accordance with the

Reagent Replacement and Instrument Family Policy.
| am sorry for the inconvenience this has created for the FDA.

Cfficial Correspondent:

Carol A. Bianca

Senior Manager, Regulatory Affairs
Siemens Medical Solutions Diagnostics
511 Benedict Avenue

Tarrytown, NY 10591

Phene: 914 524-2531

Fax: 914 524-2500

Email: carol.bianca @siemens.com

Thank You and Best Regards
3%444;,
Carol A, Bianca

Senior Manager, Regulatory Affairs
Siemens Medical Solutions Diagnostics

Siemens Medical Solutions Diagnostics

511 Benedict Ave
Tarrytown, NY 10591

914 524-2531
www,siemans.com/diagnostics

Ll




19218 /17

August 7, 2007

Document Mail Center : ,

Center for Devices and Radiological Health SN
U.S Food and Drug Administration

9200 Corporate Blvd. (HFZ-401)

Rockville, MD 20850

Re: 510(k) For CLIA categorization only.

IVD assays requiring 510(k) clearance currently on the ADVIA Centaur were migrated to
the ADVIA Centaur CP instrument platform following the Replacement Reagent and
Instrument Family Policy Guidance Document. Siemens Medical Solutions Diagnostics
1s requesting CLIA categorization for the ADVIA Centaur CP assay for Ferritin (FER)
that migrated from the ADVIA Centaur. Attached are the two hard copies of the Package
Inserts (IFU). The 510(k) clearance is K971418 .

SincereIZM‘”F/;/"“‘;v

Carol Bianca

Siemens Medical Solutions Diagnostics
Senior Manager, Regulatory Affairs
Phone (914) 524-2531

FAX (914) 524-2500

email: carol.bianca@siemens.com
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service (,‘((L

Food and Drug Administration
2098 Gaither Road
Rockville MD 20850

AR 3 1996

William J. Pignato

Director of Regulatory Affairs
Chiron Diagnostics

63 North Street

Medfield, Massachusetts 02052-1688

Re: K971418
Chiron Diagnostics ACS Systems and Immunoassays
Dated: March 12, 1998
Received: March 16, 1998

Dear Mr. Pignato:

We have reviewed the information dated March 12, 1998, regarding
the 510(k) notification K971418 previously submitted for the
device referenced above. Based solely on the information that
you have provided, it does not appear that you have significantly
changed or modified the design, components, method of
manufacture, or intended use of the device referenced above (see
21 CFR 807.81(a)(3)). It is, however, your responsibility to
determine if the change or modification to the device or its
labeling could significantly affect the device's safety or
effectiveness and thus require submission of a new 510(k). The
information you have supplied regarding the application of the
same ACS:180 reagents (FT4, FT3, T3, T4, TSH, TSH-3, T Uptake,
Total hCG, LH, FSH, Progesterone and Estradiol-6) to the
ACS:Centaur in according with the FDA Guidance: “Data for
Commercialization of Original Equipment Manufacturer, Secondary
and Generic Reagents for Automated Analyzers”, will be added to
the file.

Sincerely yours,

Alfred Montgomery, D.V.M.

Acting Branch Chief, Cli
Chemistry, Toxicology
Hematology Branch

Division of Clinical
Laboratory Devices

Office of Device Evaluation

Center for Devices and

Radiological Health
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Public Health Service

Memorandum

Document Mail Center (HF Z-401)

- |
Premarket Notification Number(s): éq z& i_g__ _ﬁg'_’;__
Division Director: C{M :b C L)

The attached information has been received by the 510(k) Document Mail Center (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. Feel free to note any additional comments below.

Thank you for your cooperation.

Information does not change status of the 510(k); no other action required by the
DMC; please add to the image file. [THE DIVISION SHOULD PREPARE A
CONFIRMATION LETTER - AN EXAMPLE IS AVAILABLE ON THE LAN (K25). THIS
DOES NOT APPLY TO TRANSFER OF OWNERSHIP. PLEASE BRING ANY TRANSFER
OF OWNERSHIP TO POS.]

Additional information requires a new 51 0(k) however the information submitted is
incomplete. Notify the company to submit a new 510(k). [THE DIVISION SHOULD
PREPARE THE (K30) LETTER ON THE LAN J

Additional information requires a new 5 10(k); picase process. [THIS T
INFORMATION WILL BE MADE INTO A NEW 510(k)].

No response necessary (e.g., hard copy of fax for the truthful and accuracy statement or
510(k) statement).

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

Reviewed by: CCUT/O"@ (D/ ¢ ge/ﬂ@.,;’\) Wj 77 d?
Date: 3 - 2 5 Ci 8

Food And Drug Administration- -



Chivon Diagnostics [REEE
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CHIROMIDIAGNOSTICS AMoediiebd, NMassachusetls D205 2. 1 nay

March 12, 1998

~
R\
U.S. Food and Drug Administration § ;
Center for Devices and Radiological Heath R
Document Mail Center (HFZ-401) IEEENY
9200 Corporate Blvd. co 0O
Rockville, MD 20650 =R

Re:  Chrion Diagnostics ACS Systems and Immunoassays

Data for Commercialization of Original Equipment Manufacturer, Secondary and
Generic Reagents for Automated Analyzers

Chiron Diagnostics is submitting the required information in accordance with the FDA
Guidance: “Data for Commercialization of Original Equipment Manufacturer,

Secondary and Generic Reagents for Automated Analyzers”. Chiron plans to place in
use the same assays currently cleared by FDA on its a ACS:180 analyzers for use on

its ACS: Centaur analyzer. A chart of the comparison of features for the ACS: Centaur

vs. ACS:180 is enclosed. ,g?q 141 &

The first list of reagents currently approved for use on the ACS:180 and intended for
use on the Centaur are following thyroid and reproductive immunoassays:

~~~~~
e
R

e ACSFT4 K961510
e ACSFT3 KS940482
e ACST3 K923646
e ACST4 K905532
¢ ACS TSH K910981
e ACS TSH-3 K951796
e ACS T Uptake KS70539
e ACS Total hCG K925277
e ACS LH K262041
e ACSFSH KS04649
e ACS Progesterone K932955
e ACS Estradiol-6 K954697

1)

There are no changes in the formulation or design of the assays intended for use on
both systems. Additionally, the placement of the these reagent on the ACS Centaur
have been reviewed in accordance with “Deciding When to Submit a 5109k) for a

DK-30



Change to an Existing Device”. The review determined that there were no changes
requiring a new 510(k).

Testing of assays on the ACS Centaur was conducted in accordance with the enclosed
Performance Study Protocol submitted on September 19, 1996 and subsequently
accepted for the file by FDA. In conducting the reagent performance studies, some
non-significant changes were made in the protocol having no impact on the quality of
the review. These include:

We trust this information meets the requirements of Guidance.
If there are any questions, please contact me.

Sincerely

gu
(508) 359-3825
(508) 359-3885
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CIBA' CORN!NG * Ciha Carning Diagnostics Corp.

63 Naorth Straet
Ltedhold, MA 02052-1548
Tetaphone 508-359-77 11

September 19, 1996

U.S. Food and Drug Administration : <
Center for Devices and Radiological Health 3
Office of Device and Evaluation . :
Document Mail Center (HFZ-401)
9200 Corporate Blvd.
Rockville, MD 20850

Re: Performance Study Protocol for ACS:180® and 180 Plus
Document Controls # K902336 and K940810

In accordance with the Division of Clinical Laboratory Devices Guidance “Data
Required for Commercialization of Primary, Secondary, and Generic Réagents for
Automated Analyzers”, we are submitting for the ACS:180® and ACS:180 Plus file a
copy of the “Performance Study Protocol” as outline in the subject Guidance.

The previously cleared ACS systems are automated analyzers that are manufactured
by Ciba Corning Diagnostics Corp. (A Chiron Company), the original equipment
manufacturer (OEM). The currently approved reagents which are manufactured by or

for Ciba Corning are considered Primary reagents that are dedicated for use solely on
the ACS systems.

For ahy' subsequent models of the same system, reagent performance studies will be
conducted and documented for the reagents intended for the new models. The

protocol which follows the requirements set forth in Table | of the Guidance is
presented in the attachment.

Any new analytes not previously approved will require submission of an original 510(k).
Any approved assay that is modified will be review to determined if the change(s)
significantly affects the safety and effectiveness of the device. Changes will be
reviewed and referenced to the FDA Guidance “Deciding when to submit a 510(k) for a
Change in to an Existing Device”, Draft #2 August 1, 1995.

If you have any question, please feel free to contact me.

Sincerely

william J Rignato

Director of Regulatory Affairs
(508) 359-3825

(508) 359-3885 FAX
william._pignato@cibadiag.com













































DEPARTMENT OF HEALTH AND HUMAN SERVICIS Public Health Service

U.S. Food and Drug Administration

Center for Devices and Radiological Health
Document Mail Center - WO66-G609
10903 New Hampshire Ave,

Silver Spring, MD 20993-0002

Augusl 2, 2011

Siemens Medical Solutions Diagnostics
¢fo Sandra D. White, Regulatory Technical Specialist
e ds]

333 Coney Sireet
East Walpole, MA 02032-1316 US

Document No: k971418/A012

Re: k003291, k003412 , k010050, k012183 , k012357, k012777, k013272, k013406 ,
k013959, k020217, k020828 , k024017 , k031038 , k031393 | k033020 , k904649 , k904714
k905532, k910198 , k910981 , kOT1121, k913646, k925277 k931213 , k932955 , k934362 ,
k951059, k951796, k953020, k953021, k935873 , k962559 , k964765 , k970386 , k970339,
k970546, k971418 , k974029 , k974325 , k981478 , k982680 , k991692 , k992157 , k993571
Received: April 26, 201 _

Categorization Notification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secrelary to provide for the categorization
of specific clinicul laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

‘Test System/Analyte (s) 1 (SEE ATTACHMIENT)
This complexity categorization is effective as of the date of this notification and will be
reported on FDA's home page htip://www. [da.govicdrb/clia. This categorization information
may be provided to the user of the commercially marketed test system or assay as specified
for the analyte indicated. It will also be announced in a Federal Register Notice, which will
provide opportunity for comment on the decision. FDA reserves the right to reevaluate and
recategorize this test based upon the comments received in response Lo the Federal Register
Notice.

If you change the test system name or your company's name or if a distributor’s name replaces
your name, you must request another categorization by sending in the revised labeling along
with a letter to FDA referencing the document number above.

[f you have any questions regarding this complexity catcgorization, please contact
Zhthao Peter Qiu at 301-796-66335.

Sincerely yours,

Yt S

Alberto Gutierrez, Ph.D.

Director

Office of In Vitro Diagnostic Device
Evaluation and Safety

Center for Devices and Radiological Health




Document Number : k003291

Test System: SIEMENS ADVIA Centaur
Analyie : Anti-Thyroid Peroxidase (TPO) Antibodies
Complexity : MODERATE

ATTACHMENT

Document Number : k(103412

Test System: SIEMENS ADVIA Centaur
Analyte  :Rubella Antibodies
Complexity : MODERATE

Document Number : k0100350

Test System: SIEMENS ADVIA Centaur
Analyte :Folate (Folic Acid)
Complexity : MODERATE

Document Number ;: k012183

Test System: SIEMENS ADVIA Centaur
Analyte :Toxoplasma Gondii Antibodies
Complexity : MODERATE

Document Number ;: k012357

Test System: SIEMENS ADVIA Centaur
Analyte : Cancer Antigen 15-3 (CA 15-3)
Complexity : MODERATE

Document Number : k012777

Test System: SIEMENS ADVIA Centaur
Analyte  :Anti-Thyroglobulin Antibodies
Complexity : MOBERATE

v



Docwment Number ;: k013272

Test System: SIEMENS ADVIA Centaur
Analyle : Theophytline
Complexity : MODERATE

Document Nuniber : k013406

Test System: SIEMENS ADVIA Centaur
Analyte : Homocysteine
Complexity : MODERATE

Document Number : k(13959

Test System: SIEMENS ADVIA Centaur
Analyte : Valproic Acid
Complexity : MODERATE

Document Number : k020217

Test System: SIEMENS ADVIA Centaur
Analyte s Parathyroid Hormone - Mid-molecule (PTH-M)
Complexity : MODERATE

Document Number : k020828

Test System: SIEMENS ADVIA Centaur
Analyte :Cancer Antigen 125 (CA 125)
Complexity : MODERATE

Document Number : k024017

Test System: SIEMENS ADVIA Ceataur.
Analyte :HER-2/NEU GENE
Complexity : MODERATE

Document Number : k031038



Test System: SIEMENS ADVIA Centaur
Analyte B-Type Natriuretie Peptide (BNP)
Complexity : MODERATE

Document Number : k031393

Test System: SIEMENS ADVIA Centaur
Analyte 'CA 19-9
Complexity : MODERATE

Document Number : k053020

Test System: SIEMENS ADVIA Centaur
Analyte - Troponin-[ (Cardiac)
Complexity : MODERATE

Document Number : k904649

Test Systenm: SIEMENS ADVIA Centaur
Analyte - Follicle Stimulating Hormone (FSH)
Complexity : MODERATE

Document Number : k904714

Test System: SIEMENS ADVIA Centaur
Analyte : Prolactin
Complexity :MODERATE

Document Number @ k905532

Test System: SIEMENS ADVIA Centaur
Analyte : Thyroxine (T4)
Complexity : MODERATE

Document Number : k910198

Test System: SIEMENS ADVIA Centaur
Analyte - Luteinizing Hormone (LH)
Complexity : MODERATE



Document Number : k910981

Test System: SIEMENS ADVIA Centaur
Analyte : Thyrord Stimulaiing Hormone (TSH)
Complexity : MODERATE

Document Number : k911121

Test System: SIEMENS ADVIA Centaur
Analyte : Creatine Kinase MB Fraction (CKMB)
Complexity : MODERATE

Document Number : k913646

Test System: SIEMENS ADVIA Centaur
Analyte : Tritodothyronine (T3)
Complexity : MODERATE

Document Number : k925277

Test System: SIEMENS ADVIA Centaur
Analyte -hCG, Total, Serum, Quantitative
Complexity : MODERATE

Document Number : k931213

Test System: SIEMENS ADVIA Centaur
Analyte : Digoxin
Complexity : MODERATE

Document Number : k932955

Test System: SIEMENS ADVIA Centaur
Analyte - Progesterone
Complexity : MODERATE




Document Number : k934562

Test System: SIEMENS ADVIA Centaur
Analyte : Testosterone
Complexity : MODERATE

Document Number : k951059

Test System: SIEMENS ADVIA Centaur
Analyle : Vancomycin
Complexity : MODERATE

Document Number : k951796

Test Sysiem: SIEMENS ADVIA Centaur
Analyte : Thyroid Stimulating Hormone (TSF) Third Generation
Complexity : MODERATE

Document Number : k953020

Test Systen: SIEMENS ADVIA Centaur
Analyte Gentamicin
Complexity : MODERATE

Document Number : k933021

Test System: SIEMENS ADVIA Centaur
Analyte : Phenobarbital
Complexity : MODERATE

Document Number : k955873

Test System: SIEMENS ADVIA Centaur
Analyte : Phenytloin
Complexity : MODERATE

Document Number : k9625359



Test System: SIEMENS ADVIA Centaur
Analyic Cortisol
Complextty : MODERATE

Document Numher : k964765

Test System: SIEMENS ADVIA Centaur
Analyte : Carbamazepine
Complexity : MODERATE

Document Number : k970386

Test System: SIEMENS ADVIA Centaur
Analyte : Estradiol
Complexity : MODERATE

Document Number ; k970539

Test System: SIEMENS ADVIA Centaur
Analyle ;T Uptake (TU)
Complexity : MODERATE

Document Number :'k970546

Test System: SIEMENS ADVIA Centaur
Analyte : Digitoxin
Complexity : MODERATE

Document Number : k971418

Test System: SIEMENS ADVIA Centaur

Analyte : Cortisol, Urine (Direct Procedure)

Complexity : MODERATE

Test System: SIEMENS ADVIA Centaur

Analyte - Cortisol, Urine (Extraction Procedure)

Complexity : HIGH

Test System; SIEM ENS ADVIA Centaur

Analyte ‘Folate, Red Biood Cell (RBC Folate)

Complexity : HIGH



Document Number @ k974029

Test System: SIEMENS ADVIA Centaur
Analyte :Tobramycin
Complexity : MODERATE

Document Number : k974325

Tesi System: SIEMENS ADVIA Centaur
Analyte :Myoglobin
Complextty : MODERATLE

Document Number : k981478

Test System: SIEMENS ADVIEA Centaur
Analyte : Carcinoembryonic Antigen (CEA)
Complexity : MODERATE

Document Number : KY82680

Test System: SIEMENS ADVIA Centaur
Analyle (CANCER ANTIGEN 27,29 (CA 27.29)
Complexity : MODERATIL

Document Number : k991692

Test System: SIEMENS ADVIA Centaur
Analyte : Truodothyronine, Free (FT3)
Complexity : MODERATE

Document Number : k992157

Test System: SIEMENS ADVIA Centaur
Analyte s Ferritin
Complexity : MODERATE




Docuntent Number @ k993371

Test System: SIEMENS ADVIA Ceniaur
Analyte “Vitamin B12
Complexity : MODERATE
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ATTACHMENT

Document Number : k003291

Test System: SIEMENS ADVIA Centaur
Analyte : Anti-Thyroid Peroxidase (TPO) Antibodies

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k003412
Test System: SIEMENS ADVIA Centaur /] s
Analyte :Rubella Antlbodles é&: : ‘;.‘..N: B . Sunl . 2
Complexity : MODERATE [11] i e .

i Knowledge [2] Trammg and Experience [2} Reagents Preparat:on [13;

Operatxonal Steps [1] Quahty Control-{1]; - & S

? Troubleshootmg and Mamtenance [2] Interpretanon and Judgment [2]”" A

Rationale :CHEM:001" """ LR

Document Number : k010050

Test System: SIEMENS ADVIA Centaur

Analyte : Folate (Folic Acid)

Complexity :MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :CHEM-001

Document Number : k012183

Test System: SIEMENS ADVIA Centaur
Analyte  :Toxoplasma Gondii Antibodies

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :CHEM-001
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Document Number : k012357

Test System: SIEMENS ADVIA Centaur
Analyte  :Cancer Antigen 15-3 (CA 15-3)

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment {2]

Rationale :CHEM-001

Document Number : k012777

Test System: SIEMENS ADVIA Centaur e s
Analyte  :Anti-Thyroglobulin Antlbodles —eeee T “’
Complexity : MODERATE [11]’ T el e
, Knowledge [21; Training and Expenemca [23; ReagentSIPreparatlon[l]
\Operatkonal Steps[l] Quallty Control[l], ] P L-nm
-mTroubleshootmg and Malntenance 23 lnterpretatlon and Judgment [2}
Rationale :GHEMEOONGL S | (= L il e 5yt s

Document Number : k013272

Test System: SIEMENS ADVIA Centaur
Analyte : Theophylline
Complexity : MODERATE [11]
Knowledge [2); Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k013406

Test System: SIEMENS ADVIA Centaur
Analyte : Homocysteine
Complexity :MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001
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Document Number : k613959

Test System: SIEMENS ADVIA Centaur
Analyte : Valproic Acid
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k020217

Test System: SIEMENS-ADVIA Centaur .~~~

Analyte Parathyrmd Hormone M1d-molecu1e (PTH M) | e f/’ia’
Complexity : MODERATE f11] ! ’\;ﬂ; TR et
3 Knowledge [2); Trammg and Experlence [2] Reagents Preparatlon (11;
Operatlon Steps [1]; Quahty Control [1] "-wwé

Rationale :CHEM:001:" 14 | (747 *f f AREHEE

Document Number : k020828

Test System: SIEMENS ADVIA Centaur
Analyte : Cancer Antigen 125 (CA 125)

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k024017

Test System: SIEMENS ADVIA Centaur
Analyte  :HER-2/NEU GENE
Complexity : MODERATE [11]
Knowledge [21; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment (2]
Rationale :CHEM-001

——



Document Number : k031038

Test System: SIEMENS ADVIA Centaur
Analyte : B-Type Natriuretic Peptide (BNP)
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k031393 e

i‘lg K
Test System: SIEMENS: ADVIA Centaur -~ - X i
Analyte  :CA-19-9- G- ’f e T T
Complexity : MODERATE[II] E W A L—\‘{r,,,,.ﬁ_;» -

Knowledge [2] Trammg and Expenence [21; Reagents IPrepara'uon (11

“.Operational Steps [1]; Quallty Control 1} . L

i Troubleshootmg and Mamtenance [2]' Interpretatlon and J udgment [2].
kY . ¥ _d:

Rationale :CHEM:001:(==8{ 1} /(7]

Document Number : k053020

Test System: SIEMENS ADVIA Centaur

Analyte : Troponin-1 (Cardiac)

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2}

Rationale :CHEM-001

Document Number : k904649

Test System: SIEMENS ADVIA Centaur
Analyte  :Follicle Stimulating Hormone (FSH)
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

14



Document Number : k904714

Test System: SIEMENS ADVIA Centaur
Analyte : Prolactin
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001]

Document Number : k905532

Test System: SIEMENS ADVIA Centaur == ===y 7 % "3
Analyte Thyroxme (T4) - | i 5 i ,, ’:
Complexity : MODERATE [11]1 TN N e
a Knowledge [2]; Trammg and Expenence {2); Reagents'Preparat:on[l]
\ﬂOperatlonai Steps {13; Quahty Control [1] _ﬂ_,’ IO
Troub]eshootlng and Mamtgnance [2}; Int rpretatlon and Judgment [21...

—‘I

Rationale :CHEM-001 {7 »f 1| -7{ M o S0 =iy

Document Number : k910198

Test System: SIEMENS ADVIA Centaur
Analyte : Luteinizing Hormone (LH)
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k910981

Test System: SIEMENS ADVIA Centaur
Analyte : Thyroid Stimulating Hormone (TSH)

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :CHEM-001

—



Document Number : k911121

Test System: SIEMENS ADVIA Centaur |
Analyte : Creatine Kinase MB Fraction (CKMB)

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps {1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment {2]

Rationale :CHEM-001

Document Number : k913646

Test System: SIEMENS-ADVIA- Centaur , ey
Analyte Tmodothyromne (T3) rrrrrrrr i ; {~ e

......

Complexity : MODERATE [11]: . T g
] Knowledge [2] Trammg and Expenence (2l ReagentszPreparanon [17;
*Operational Steps [1]; Quality Control [1]; f;«"c ‘"ig-’f
Troubleshootmg and Mamtenance [2] Interprctatlon and J udgment (2]..
Rationale : CHEM=001 A= (| 10ral i e, | oo oo

Document Number : k925277

Test System: SIEMENS ADVIA Centaur

Analyte :hCG, Total, Serum, Quantitative

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :CHEM-001

Document Number : k931213

Test System: SIEMENS ADVIA Centaur
Analyte : Digoxin
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001
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Document Number : k932955

Test System: SIEMENS ADVIA Centaur
Analyte : Progesterone
Complexity : MODERATE [11]
Knowledge [2}; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-00!

Document Number : k934562

Test System: SIEMENS ADVIA Centaur .~ | Lo ”

Analyte Testosterone L =—-———'i L e ‘ g _v_,_u.w'“# '/"jf‘

Complexity : MODERATE[ll]i [N TN TR
L Knowledge [21; Tramlng and Expenence [2]; ReagentsiPreparanon [1y;
wOperatlonal Steps[l] Quallty Contro]{l} - w“anﬁ

tel

’,i‘*gii‘

Troubleshootmg and Mamtenance [2] Interpretatloxgind J udgmen
Rationale : CHEM:001452¢ 1 |7 &

Document Number : k951059

Test System: SIEMENS ADVIA Centaur
Analyte : Vancomycin
Complexity :MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k951796

Test System: SIEMENS ADVIA Centaur
Analyte : Thyroid Stimulating Hormone (TSH) Third Generation
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

17



Document Number : k953020

Test System: SIEMENS ADVIA Centaur

Analyte : Gentamicin

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :CHEM-001

Document Number : k953021

Test System: SIEMENS ADVIA Centaur .-~ - ] I

i f ' 4 "‘f;
Analyte Phenobarbltal ST R A e 1 o
Complexity : MODERATE [11] \ Ty B et
; Know]edge [2); Tralmng and Expé;iEﬁNéE [21; Reagents Preparatlon [l]
Operatlonal Steps [1] Quahty Control[l] "" "““3«1 :
Troubleshootmg and Mamtenance [2] Interpretatlon and Judgment [2]
Rationale :CHEM:001A=41 | ¢ L5040 o T T

£

Document Number : k955873

Test System: SIEMENS ADVIA Centaur
Analyte : Phenytoin
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2}; Reagents Preparation {1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k962559

Test System: SIEMENS ADVIA Centaur
Analyte  :Cortisol
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001
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Document Number : k964765

Test System: SIEMENS ADVIA Centaur °

Analyte  :Carbamazepine

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1};
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :CHEM-001

Document Number : k970386 iy

A
Test System: SIEMENS-ADVIA-Centaur TR 1," , i"a!‘ !
Analyte Estradlol b e I ¢ e T S
Complexity :!MODERATE [11], { = ™l e =
; Knowledge [2]; Trammg and Expenence 2L Reagents?Preparatlon[l],
\ ~ Operational Steps [t} Quallty Control [1] “.,\‘
—«Troubleshootmg aILd Mamtenance {2]{/Interpretat10n and Judgmelgt' [_2],* .
Rationale : CHEN:00T (3T | L[ LTRCT 0 2o TRl

Document Number : k970539

Test System: SIEMENS ADVIA Centaur
Analyte : T Uptake (TU)
Complexity :MODERATE [11]
Knowledge {2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [11; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k970546

Test System: SIEMENS ADVIA Centaur
Analyte  :Digitoxin
Complexity :MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001
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Document Number : k971418

Test System: SIEMENS ADVIA Centaur
Analyte : Cortisol, Urine (Direct Procedure)

Complexity : MODERATE [11]}
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :CHEM-001

Test System: SIEMENS ADVIA Centaur
Analyte : Cortisol, Urine (Extraction Procedure)

Complexity : HIGH [15] Fit
Knowledge {2]; Training and Experience [3]; ReagentsfPreparatlon 2]
Operational-Steps-[2]; Quahtle/qntrol[l] — 3 F %

Troubleshootmg and Mamtenance {2] Interpretatldn and Judgmem [3]/‘
Rationale CHEM 107 z ) ’ ; e -

Test System: SIEMENS ADVIA Centaur -
Analyte Folate*Red Blood Cell (RBC”FC;Iate) "_x“
Complexity : HIGH (iAY L;( 1E RN

R CETNEN U]’ L i I ER RN IO P
Knowledge [2]; Trammg and Expenence AR Reagents Preparatlon [1]
Operational Steps [3]; Quality Control [1];

Troubleshooting and Maintenance [2); Interpretation and Judgment [3]
Rationale :CHEM-138

Document Number : k974029

Test System: SIEMENS ADVIA Centaur
Analyte  :Tobramycin
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1]; _
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale ;CHEM-001

Document Number : k974325

20



Test System: SIEMENS ADVIA Centaur
Analyte  :Myoglobin '
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k981478

Test System: SIEMENS ADVIA Centaur
Analyte : Carcinoembryonic Antigen (CEA)

)

Complexity : MODERATE [11] S
Knowledge [2]; Training and Experience [2]; Reagents%‘Preparatlon[l]
Operational-Steps [1]; QualltyRControl [~y 5" 'zl o

' Troubleshootmg and Mamtenance [2] Interpretatlon and Judgmcnt [2],-" - f
Rationale CHEM 001 b - -

1

P I -n,-J

Document ngmber ik982680 r! P
: (5 I I R GeH S R

Test System: SIEMENS ADVIA Centaur

Analyte :CANCER ANTIGEN 27.29 (CA 27.29)

Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]

Rationale :. CHEM-001

Document Number : k991692

Test System: SIEMENS ADVIA Centaur
Analyte : Tritodothyronine, Free (FT3)
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k992157
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Test System: SIEMENS ADVIA Centaur
Analyte  :Ferritin '
Complexity : MODERATE [11]
Knowledge [2]; Training and Experience [2]; Reégents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [2]; Interpretation and Judgment [2]
Rationale :CHEM-001

Document Number : k993571

Test System: SIEMENS ADVIA Centaur
Analyte : Vitamin B12

Complexity : MODERATE [11] i
Knowledge [2]; Training and Experience [2] ReagentsfPreparanon (13;
Operatlonal Steps-[1]; Quahty}Control EL- B

v
yoting and Mamtenance [2] Interpretatlon and Judgmem 2.4 4%, i
Rationale » : - - s
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DEPARTMENT OF HEALTH & HUMAN SERVICES - Public Health Services

Food and Drug Administration

7T Memorandum
Date:

From: DMC (HFZ-401)

,. A1
Subject: Premarket Notification Number(s): | K ? 7 [‘-{ [f/
To: Division Director: C/7[ ///) ¢ /‘-—-C

The attached information has been received by the 510(k) DMC on the above referenced 5 10¢k)

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

Please review the attached document and return it to the DMC, with one of the statéments checked
below.

‘>L Information does not change the status of the 510(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 510(k); however, the information submitted is
incomplete; (Notify company to submit a new 510(k); [Prepare the K30 Letter on the LAN]

No response necessary (e:g:. hard-copy of fax for the truthful and.accuracy statement,
510(k) statement, change of address, phone number, or fax number).

CLJA CATEGORIZATIQN refers to laboratory test system devices reviewed by the
Division of Clinical Laboratory Devices (HFZ-440

% Information requires a CLIA CATEGORIZATION; the complexity may remain the same
as fhesriginal 5 10(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) '

No response necessary
This information should be returned to the DMC within 10 working days from the date of this

Memorandum.

Reviewed by:

Date:

[
W
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SIEMENS

April 15, 2011

U.S. Food and Drug Administration ~

Center for Devices and Radiological Health. ¥ DA 6@&;‘ D\ ’
Document Mail Center - WO66-G609 : IMC
10903 New Hampshire Avenue

Silver Spring, MD 20993-0002 . APR 26 2011
Re: CLIA CATEGORIZATION ADD TO FILE for k971418 .R'qc.q'iy_?fi
‘ TR IES

Dear Sir/Madam:

Siemens Healthcare Diagnostics is seeking a CLIA Categorization Add-to-File Request for the
attached list of 510(k) analytes that have been validated on the ADVIA Centaur analyzer.
Siemens Healthcare Diaghostics would like to update these analytes in your CLIA database to
accurately reflect the Siemens name change (from formerly Bayer and Chiron Diagnostics to

' Siemens).

As per email correspondence with Mr. Jim Callaghan, Center for Devices and Radiological Health
(CDRH), please find attached:

- Alphabetical list of analytes

- One {1) hard copy of the Package Insert (IFU) for each analyte.

The 510(k) ctearance number for the ADVIA Centaur instrument is k971418.

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 (as required by 21 CFR 807.87).

Sincerely yours, (
........ / ﬂ—’/’Q{W

~Sandra D. White, MS, RAC
Sr. Regulatory Technical Specialist

Siemens Healthcare Diagnostics Inc.

333 Coney Street,

East Walpole, MA 02032-1516

Phone: +1 508.660.4553 ‘ 9/
Fax: +1508.660.4591 ‘3
sandra.white@siemens.com : \(_/
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ADVIA Centaur and ADVIA Centaur XP Assay Manual

anti-Tg (aTG)

Assay for the Detection of Autoantibodies against Thyroglobulin

anti-Tg 1/ 10

€

ADVIA Centaur aTG Master Curve card

Assay Summary

Sample Type Serum, EDTA Plasma

Sample Volume 40puL

Calibrator 1

Sensitivity and Assay Range . 10 - 500 U/mL

t

Contents

REF Contents Number of Tests

01978428 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500

"(125748) -aT@ Lite Reagent and Solid Phase

ADVIA Centaur aTG Master Curve card

or

05674636 1 ReadyPack primary reagent packs containing ADVIA Centaur 100

(125747) aTG Lite Reagent and Solid Phase

For a definition of symbols used in product labeling, please refer to Understanding the Symbols
in Appendix D.

Intended Use

For in vitro diagnostic use in the quantitative determination of autoantibodies against
thyroglobulin in serum or EDTA plasma using the ADVIA Centaur and ADVIA Centaur XP
systems. This assay is intended to be used as an aid in the diagnosis of Hashimoto’s and Graves’
diseases which are autoimmune diseases affecting the thyroid gland.

Materials Required But Not Provided

REF Description Contents

09135152 Calibrator | 2 vials of low calibrator [tu]1]

(127657) . 2 vials of high calibrator [ea]x]
Optional Reagents

REF Description Contents

07656295 ADVIA Centaur aTG Diluent 6 ReadyPack ancillary reagent packs

(128281) containing 5 mL/pack

09348261 ADVIA Centaur aTG Diluent 2 ReadyPack ancillary reagent packs

(128280) containing 5 mL/pack

00994179 aTG Diluent 10 mL/vial

(127636)

125501 aTG Master Curve Material 6x1mL

04188444 aTG 1, 2 quality control material 3x2ml |coxtRa] 1]

(127664) 3x2mL [eoma]7]

127672 Rev. F, 2008-07
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Summary and Explanation of the Test

Thyroglobulin (Tg) is a large, heterogeneous glycoprotein (MW 660,000) found in the
follicular cells of the thyroid. Thyroglobulin plays an important role in the biosynthesis of
thyroid hormones, T3 and T4. In.the thyroid follicular cells, thyroid peroxidase catalyzes the
iodination of tyrosyl groups within thyroglobulin. Iodinated thyroglobulin is stored in the

. colloid of the follicle and serves as a storage reservoir for T3 and T4. When the thyroid gland is
stimulated, thyroglobulin is degraded and the thyroid hormones, T3 and Ty, are released into the
bloodstream. .23

The measurement of autoantibodies against thyroglobulin is useful in identifying patients with
autoimmune thyroid disease. Levels of anti-Tg antibodies are increased in 80 to 100% of
patients with Hashimoto’s or chronic thyroiditis, 60 to 70% of patients with Graves’ disease,
and in 10 to 20% of patients with subacute thyroiditis. Because of the heterogeneity of
thyroglobulin, anti-thyroglobulin antibodies have been detected in other disease states, in
elderly patients and also in clinically normal, euthyroid patients. Anti-Tg antibodies have been

_detected in patients with idiopathic Addision’s disease and in some patients with Type I
diabetes mellitus.245

Assay Principle

The ADVIA Centaur anti-Tg assay is a competitive immunoassay using direct,
chemiluminescent technology. Autoantibody against thyroglobulin in the patient sample
competes with polyclonal human anti-Tg antibody bound to polyclonal goat anti-human
antibody covalently coupled to paramagnetic particles in the Solid Phase for a limited amount
acridinium ester-labeled human thyroglobulin in the Lite Reagent.

The system automatically performs the following steps:

+ dispenses 40 |.iL of sample into a cuvette

+ dispenses 100 pL of Lite Reagent and incubates for 2.5 minutes at 37°C
+ dispenses 200 pL of Solid Phase and incubates for 5.0 minutes at 37°C
+ separates, aspirates, and washes the cuvettes with reagent watert

+ dispenses 300 pL each of Acid Reagent and Base Reagent to initiate the chemiluminescent
reaction

* reporis results according to the selected option, as described in the system operating
instructions or in the online help system

An inverse relationship exists between the amount of anti-Tg present in the patient sample and
the amount of relative light units (RLUs) detected by the system.

Specimen Collection and Handling

Serum or EDTA plasma are the recommended sample types for this assay.

The following recommendations for handling and storing blood samples are furnished by the
Clinical and Laboratory Standards Institute (CLSL, formerly NCCLS}):7

+ Collect all blood samples observing universal precautions for venipuncture.

+  Allow samples to clot adequately before centrifugation.

+  Centrifuge samples at 2 1000 x g for 15 to 20 minutes.

»  Keep tubes stoppered and upright at all times.

* Do not use samples that have been stored at room temperature for longer than 8 hours.

-
\

«  Separate serum or plasma from the red blood cells before storage at 2 to 8°C or -20°C. ™

aTG . 127672 Rev. F, 2008-07
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» Tightly cap and refrigerate specimens at 2 to 8°C if the assay is not completed within

8 hours.

*  Freeze samples at or below -20°C if the sample is not assayed within 48 hours.

* Freeze samples only once and mix thoroughly after thawing.

Before placing samples on the system ensure that:

+  Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation

at 2> 1000 x g for 15 to 20 minutes.

+ Samples are free of bubbles.

Reagents

t' Store the reagents upright at 2-8°C.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of
the reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about

preparing the reagents for use, refer 1o Appendix C, Handling Reagents.

Reagent Pack  Reagent Volume  Ingredients Storage  Stability

ADVIA Centaur Lite Reagent 10.0 mL/ human thyroglobulin 2-8°C until the expiration date
aTG ReadyPack reagent  (~0.38 pg/mL) labeled with on the pack label.
primary reagent pack acridinium ester in buffer For onboard stability,
pack with BSA, sodium azide refer to Onboard Stability

(< 0.1%), protein stabilizers,
and preservatives

Solid Phase 20.0 mL/ polyclonal human anti-Tg ~ 2-8°C

reagent  antibody (~1.98 pg/mL)

pack bound to polyclonal goat
anti-human antibody
(~49.5 pg/mL) covalently
coupled to paramagnetic
partictes in buffer with BSA,
sodium azide
(< 0.1%), and preservatives

ADVIA Centaur anti-Tg Diluent 5.0 mL/  human plasma with sodium 2-8°C

aTG reagent  azide (< 0.1%) and
ReadyPack pack preservatives
ancillary reagent

pack

and Calibration Interval,

until the expiration date
on the pack label.

For onboard stability,
refer to Onboard Stability
and Calibration Interval.

until the expiration date
on the pack label

or

14 consecutive days after
accessing the ancillary
reagent pack

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

CAUTION! POTENTIAL BIOHAZARD: Contains human source material. While each human serum or plasma
donor unit used in the manufacture of this product was tested by FDA-approved methods and found
nonreactive for hepatitis B surface antigen (HBsAg), antibody to hepatitis C (HCV), and antibody to HIV-1/2,
all preducts manufactured using human source material should be handled as potentially infectious. Because
no test method can offer complete assurance that hepatitis B or C viruses, HIV, or other infectious agents are
absent, these products should be handled according to established good laboratory practices.8-1¢

CAUTION: This device contains material of animal origin and should be handled as a potential

carrier and transmitter of disease.

For In Vitro Diagnostic Use.

127672 Rev. F, 2008-07
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Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparing the reagents for use, refer to Appendix C, Handling
Reagents.

Load the ReadyPack reagent packs in the primary reagent area using the arrows as a placement
guide. The system automatically mixes the primary reagent packs to maintain homogeneous
suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur anti-Tg Diluent in the
_-ancillary reagent entry.

Onboard Stability and Calibration Interval

QOnboard Stability Calibration Interval
28 days 14 days

Additionally, the ADVIA Centaur anti-Tg assay requires a two-point calibration:
»  when changing lot numbers of primary reagent packs

* when replacing system components

»  when quality control results are repeatedly out of range

NOTE:
+ . Discard the primary reagent packs at the end of the onboard stability interval.

* Do not use reagents beyond the expiration date.

Master Curve Calibration

The ADVIA Centaur anti-Tg assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the onling help system.

Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on each day that samples are analyzed. Quality
controt samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

For quality control of the ADVIA Centaur anti-Tg assay, use anti-Tg Control or an equivalent
quality control material. Refer to the quality control product insert for the suggested Expected
Values. If the quality control results do not fall within the Expected Values or within the
laboratory’s established values, do not report results. Take the following actions:

s Verify that the materials are not expired.

r'-\
L)
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+  Verify that required maintenance was performed.
*  Verify that the assay was performed according to the instructions for use.
*  Rerun the assay with fresh quality control samples.

* [f necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 40 uL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer to Sample Volume Requirements in the
ADVIA Centaur Reference Manual. ‘

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help systemn.

Procedural Notes

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports anti-Tg results in U/mL.
+ Dilutions

» Patient samples with anti-Tg levels greater than 500 U/mL must be diluted and retested to
obtain accurate resuits.

*  Due to the nature of antibody assays, samples may not dilute in a linear manner.
» Patient samples can be automatically diluted by the system or prepared manually.

»  For automatic dilutions, ensure that ADVIA Centaur anti-Tg Diluent is loaded and set the
system parameters as follows:

Dilution point: < 500 U/mL
Dilution factor: 5

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

*  Manually dilute the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

* Useanti-Tg Diluent to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

*»  Ensure that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.

127672 Rev. F, 2008-07 | . 28 _ aTG



anti-Tg 6/ 10

ADVIA Centaur and ADVIA Centaur XP Assay Manual

Limitations

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.!! Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Performance of this assay has not been established with neonatal specimens.

Serum specimens that are . .. Demonsirate < 5% change Inresults up to. ..
hemolyzed 100 mg/dL of hemoglobin
lipemic 1000 mg/dL of tnglycenides
icteric 40 mg/dL of bilirubin
proteinemic 12 g/dL of protein
Expected Results

581 patients in the following categories were analyzed using the ACS:180® anti-Tg reagents. A
value of 60 U/mL has been established as a cut-off to differentiate between anti-Tg positive and
anti-Tg negative.

Median Mean
Sample Category N {U/mL) {Wmi) % > 60 UW/imL
Euthyroid 293 10 22 10
Hashimoto’s Disecase 189 95 104 70
Grave's Disease 99 21 69 39

These results were confirmed for the ADVIA Centaur anti-Tg assay. Refer to Method
Comparison.

As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s} for the diagnostic evaluation of patient results.12

Performance Characteristic

aTG

Speciﬁcity

The cross-reactivity of the ADVIA Centaur anti-Tg assay was determined by spiking serum
samples with the following compounds at the indicated levels. These compounds did not have a
significant effect on the anti-Tg measurement.

Compound Amount Added % Crossreactivity
Thyroglobulin 19,000 ng/mL -6.41
T3 antibodies 550 pg/mL i -1.16
Ty antibodies . 1010 pg/mL -0.51

Interference testing was determined according to CLSI Document EP7-A2.13

Sensitivity and Assay Range

The ADVIA Centaur anti-Tg assay measures anti-Tg concentrations up to 500 U/mL with a
minimum detectable concentration of 10 U/mL. Analytical sensitivity is defined as the
concentration of anti-Tg that corresponds to the RLUs that are two standard deviations less than
the mean RLUs of 20 replicate determinations of the anti-Tg zero standard.

{5
O
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Functional Sensitivity

The functional sensitivity of the ADVIA Centaur anti-Tg assay, defined as the concentration at
which the total CV is < 20%, is 30 U/mL. The mean functional sensitivity of this assay was
determined over a period of 2 days using 1 reagent lot by testing multiple normal patient
samples across 4 instruments. Values less than 30 U/mL should be reported as < 30 U/mL.

Method Comparison _

For 255 serum samples in the range of 10 to 499 U/mL, the relationship between the

ADVIA Centaur anti-Tg assay and the ACS:180 anti-Tg assay is described by the equation:
ADVIA Centaur anti-Tg = i.03 (ACS:180 anti-Tg) + 2.29 U/mL
Correlation coefficient (r) = 0.98

The diagnostic concordance between the two assays is 98.0% (250/255). The following results
were obtained:

H

 Category . ACS:180 Positive ACS:180 Negative
ADVIA Centaur Positive 110 . 4
ADVIA Centaur Negative 1 140
Dilution Recovery

Five human serum samples in the range of 260 to 507 U/mL of anti-Tg were serially diluted
1:2, 1:4, and 1:8 with anti-Tg Diluent and assayed for recovery and parallelism. The recoveries
ranged from 82.7% to 110.0% with a mean of 95.1%.

Observed Expected Recovery
Sample Dilution (W/mL) {U/mL) %
1 — 260
1:2 120 130 923
14 64 65 98.5
1:8 29 33 87.9
Mean 92.9
2 — 349
1:2 i65 175 94,3
1:4 86 87 ] 598.8
1:8 41 44 93.2
Mean 954
3 — 271
1:2 123 136 90.4
1:4 69 68 101.5
1:8 35 34 102.9
Mean 98.3
4 — 319
1:2 148 160 - 92.5
1:4 80 80 100.0
18 44 40 110.0
Mean 100.8
5 — 507
1:2 219 254 86.2
1:4 105 127 82.7 )
1:8 60 63 95.2
Mean 88.0
Mean . 95.1

127672 Rev. F, 2008-07 . . . 4 aTG
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Spiking Recovery

Varying amounts of anti-Tg were added to 5 serum sample with endogenous anti-Tg levels of
15 to 53 U/mL. The amount of anti-Tg that was added varied from 138 to 405 U/mL. When
compared to the expected value, the measured (recovered) values of anti-Tg averaged 94.7%
with a range of 87.3% to 102.3%.

Amount Added Observed Expected Recovery
Sample (WmL) (U/mt) {UimL) %
1 — 28
138 145 166 87.3
332 - 344 360 955
405 407 433 94.0 !
Mean 923
2 — 15
138 135 _ 153 88.2
332 . 334 347 96.3
405 418 420 . 995
Mean : 94.7
3 — 53
138 172 191 90.1
332 a6l 385 93.8
405 442 458 96.5
Mean : 93.5
4 — 25
138 146 163 89.6
332 ] 348 357 97.5
405 440 430 102.3
Mean 96.5
5 — 47 _
138 170 185 91.9
332 376 379 99.2
405 447 452 98.9
Mean 96.7
Mean 94.7
‘Precision .

Three samples were assayed 6 times in 15 runs, on at least 6 systems (n = 90 for each sample).
The following results were obtained:

Mean anti-Tg Within-run Run-to-run Total
(UfmL) % CV % CV %V
71 58 2.1 6.2
170 37 12 39
344 34 5.7 6.6
Standardization
The ADVIA Centaur anti-Tg assay standardization is maintained with internal standard .

aTG

manufactured using human autoantibodies against thyroglobulin. The ADVIA Centaur anti-TG
standardization is traceable to World Health Organization (WHO) Reference Preparation MRC
65/93. The theoretical WHO International units (1U/mL} average 2.8-fold higher compared to
Siemens Healthcare Diagnostics standardization over the range tested (60-375 U/mL). -
Assigned calibrator doses and ranges for quality control material are traceable to this
standardization.

®

127672 Rev. F, 2008-07
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Technical Assistance

For customer support, please contact your local technical support provider or distributor.

www.siemens.com/diagnostics

References

1.

2.

10.
11.
12,

13.

Feldt-Ramussen U. Aralytical and clinical performance goals for testing autoantibodies to thyroperoxidase,
thyroglobulin, and thyrotropin receptor. Clin Chem 1996;42:160-163.

Torréns J, Burch H. Serum thyroglobulin measurement: utility in clinical practice. The Endocrinologist
1996;6:125-144, :

Lucas M, Ferniandez-Ulloa, M. Thyroid. In Kaplan LA, Pesce Al Clinical chemistry: theory, analysis,
correlation. St. Louis, CV Mosby, 1996;868-872.

Rose NR, Burek CL. Autoantibodies to thyroglobulin in health and disease. Appl Biochem Biotechnology
2000;83:245-51. :

Kasagi K, Kousaka T, et al. Clinical significance of measurements of antithyroid antibodies in the diagnosis of
Hashimoto’s thyroiditis: comparison with histological findings. Thyroid 1996;6:445-449.

Reagent Water Technical Bulletin. Siemens Healthcare Diagnostics, 107060.

Clinical and Laboratory Standards Institute (formerly NCCLS). Procedures for the Handling and Processing of
Blood Specimens; Approved Guideline - Third Edition. Wayne, PA: Clinical and Laboratory Standards Institute;
2004, NCCLS Document H18-A3.

Centers for Disease Control. 1988. Update: Universal precautions for prevention of transmission of human
immunodeficiency virus, hepatitis B virus and other bloodborne pathogens in healthcare settings. MMWR,
37:377-382, 387, 388, .

Clinical and Laboratory Standards Institute (formerly NCCLS). Protection of Laboratory Workers From
Occupationally Acquired Infections; Approved Guideline - Third Edition. Wayne, PA: Clinical and Laboratory
Standards Institute; 2005. CLSI Document M29-A3,

Federal Qccupational Safety and Health Administration, Bloodborne Pathogens Standard, 29 CFR 1910.1030.
Boscato LM, Stuart MC. Heterophilic antibodies: a problem for all immunoassays. Clin Chem 1988;34:27-33.
Clinical and Laboratory Standards Institute (formerly NCCLS). How to Define and Determine Reference
Intervals in the Clinical Laboratory; Approved Guideline - Second Edition. Wayne, PA: Clinical and Laboratory
Standards Institute; 2000. NCCLS Document C28-A2.

Clinical and Laboratory Standards Institute (formerly NCCLS). Interference Testing in Clinical Chemistry;
Approved Guideline - Second Edition, Wayne, PA: Clinical and Laboratory Standards Institute; 2005, CLSI
document EP7-A2.

ADVIA Centaur, ReadyPack, and ACS:180 are trademarks of Siemens Healthcare Diagnostics.
© 2008 Siemens Healthcare Diagnostics Inc. All rights reserved. -
US Pats 4,918,192; 5,110,932; 5,609,822; 5,788,928

Origin: US
Siemens Healthcare Diagnastics Ine. Siemens Healthcare Diagnostics Ltd.
Tarrytown, NY 10581.5097 USA Sir William Siemens Sq.
Frimley, Camberisy, UK GU16 80D
Siemens Healthcare . ;—J‘ ;1’\”177&;‘%&
; ; . AFTIAF 4O
%gh:?uumcsi:ﬁi:ﬁww WA IRRERE 3—-20—14
B ser Victoria 3153 Siemens Healthcare Diagnostics
Australia

:

42
127672 Rev. F, 2008-07 : . . aTlG



anti-Tg 10/ 10 ADVIA Centaur and ADVIA Cenlaur XP Assay Manual

43

alG : _ 127672 Rev. F, 2008-07



ADVIA Centaur and ADVIA Centaur XP Assay Manual ' anti-TPO 1/10

anti-TPO (aTPO) €

Assay for the Detection of Autoantibodies against Thyroid Peroxidase

Assay Summary
Sample Type Serum, Heparinized Plasma, EDTA Plasma
Sample Volume 30l :
Calibrator o
Sensitivity and Assay Range ' 15- 1300 WmL
Contents
REF Contents Number of Tests
. 05481536 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500
(125746) - aTPQ Lite Reagent and Solid Phase
ADVIA Centaur aTPO Master Curve card
or
05577649 1 ReadyPack primary reagent packs containing ADVIA Centaur 100
(125745) aTPO Lite Reagent and Solid Phase

ADVIA Centaur aTPO Master Curve card

For a definition of symbols used in product labeling, please refer to Understanding the Symbols
in Appendix D.

Intended Use

For in vitro diagnostic use in the quantitative determination of autoantibodies against thyroid
peroxidase in serum or plasma using the ADVIA Centaur and ADVIA Centaur XP systems.

Materials Required But Not Provided

REF Description Contents
08516444 Calibrator O . 6 vials of low calibrator {ta 1]
(125738) 6 vials of high calibrator
or ‘
09749681 Calibrator O ° 2 vials of low calibrator [ea]L]
(125737) 2 vials of high calibrator [ea]#]
Optional Reagents

REF Description _ ~ Contents _ )
06819158 ADVIA Centaur aTPQ Diluent - 6 ReadyPack ancillary reagent packs containing
(125734) 5 mL/pack
or :
06975850 ADVIA Centaur aTPQ Diluent 2 ReadyPack ancillary reagent packs containing
(125733) ) 5 mL/pack

" 06527033 aTPO Diluent 10 mL/vial
(125744)
125494 aTPO Master Curve Material 6x1mL )
05140658 aTPO 1, 2 quality control material 3Ix2mL
(126076} 3x2mL

i
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Summary and Explanation of the Test

Thyroid peroxidase (TPO) is a mémbrane bound glycosylated heme-containing protein found in
the apical membrane of the thyroid follicular cells. TPO, the major component of a large protein
known as thyroid microsomal antigen, catalyzes the iodination of the tyrosyl groups in
thyroglobulin resulting in the synthesis of thyroid hormones, T3 and T4.! Autoimmume thyroid
disease is characterized by the presence of autoantibodies against TPO.

The measurement of autoantibodies against thyroid peroxidase is useful in identifying patients
with autoimmune thyroid disease. Levels of anti-TPO antibodies are increased in greater than
90% of patients with active autoimmune thyroiditis. Anti-TPO antibodies activate complement
and are thought to be significantly involved in thyroid dysfunction and the pathogenesis of
hypothyroidism.t In patients with autoimmune thyroid disease, anti-TPO antibodies are present
in nearly all patients with Hashimoto’s thyroiditis and in greater than 70% of patients with
Graves’ discase. Anti-TPO antibodies are also present in patients with atropic thyroiditis and
primary myxedema. Low levels of anti-TPO antibodies can be detected in healthy individuals
_-with normal thyroid function. The clinical significance of this has not been determined.23

Levels of anti-TPO antibodies are increased in women with postpartum thyroiditis. This
condition occurs in 5% to 9% of postpartum women. The diagnosis of postpartum thyroiditis is
based on the observation of abnormal thyroid function in a postpartum female with a positive
anti-TPO antibody level. Although postpartum thyroiditis is associated with anti-TPO
antibodies, 50% of anti-TPO positive women do not develop thyroid dysfunction.4 The
measurement of anti-TPO antibodies can be useful in diagnosing maternal Graves’ disease or
Hashimoto’s thyroiditis.s

Assay Principle

The ADVIA Centaur anti-TPQ assay is a competitive immunoassay using chemiluminescent
technology. Autoantibody against thyroid peroxidase in the patient sample competes with
monoclonal mouse anti-TPQ antibody covalently coupled to paramagnetic particles in the Solid
Phase for a limited amount of human TPO complexed with acridinium ester-labeled
monoclonal mouse anti-TPO antibody in the Lite Reagent.

The system automatically performs the following steps:

» dispenses 30 uL of sample into a cuvette

» dispenses 100 pL of Lite Reagent and incubates for 2.5 minutes at 37°C
.+ dispenses 200 uL of Solid Phase and incubates for 5.0 minutes at 37°C
+  separates, aspirates, and washes the cuvettes with reagent water$

» dispenses 300 pL each of Acid Reagent and Base Reagent to initiate the chemiluminescent
reaction

. * reports results according to the selected option, as described in the system operating
instructions or in the online help system

An inverse relationship exists between the amount of anti-TPC present in the patient sample
and the amount of relative light units (RLUSs) detected by the system.

aTPO o 123772 Rev. M, 2008-07
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Specimen Collection and Handling

Serum, heparinized plasma, or EDTA plasma are the recommended sample types for this assay.

anti-TPO 3710

The following recommendations for handling and storing blood samples are furnished by the

Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS):7

Collect all biood samples observing universal precautions for venipuncture,

Allow samples to clot adequately before centrifugation.

Centrifuge samples at > 1000 x g for 15 to 20 minutes.

Keep tubes stoppered and upright at all times. ,

Do not use samples that have been stored at room temperature for longer than 8 hours.
Separate serum or plasma from the red blood cells before storage at 2° to 8°C or -20°C.

Tightly cap and refrigerate specimens at 2° to 8°C if the assay is not completed within

8 hours..

*  Freeze samples at or below -20°C if the sample is not assayed within 48 hours.

* Freeze samples only once and mix thoroughly after thawing.

Before placing samples on the system ensure that:

*  Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation

at > 1000 x g for 15 to 20 minutes.

« Samples are free of bubbles.

Reagents

i

13

Store the reagents upright at 2-8°C.
Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of the
reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about

preparing the reagents for use, refer to Appendix C, Handling Reagents.

Reagent Pack Reagent Volume Ingredients Storage  Stability
ADVIA Centaur  Lite Reagent 10.0mL/  human TPO (~200 ng/mL) 2-8°C until the expiration date on
aTPO ReadyPack reagent complexed with acridinium the pack label.
‘ primary reagent . pack ester-labeled monoclonal For onboard stability, refer
pack mouse anti-TPO antibody to Onboard Stability and
(~60 ng/mL) in phosphate Calibration Interval.
buffer with BSA and
preservatives
Solid Phase 20.0mL/ monoclonal mouse 2-8°C until the expiration date on
reagent anti-TPO antibody the pack label.,
pack (~21 pg/mL}) covalently For onboard stability, refer
coupled to paramagnetic to Onboard Stability and
particles in phosphate buffer Calibration Interval.
. with BSA and preservatives
ADVIA Centaur  anti-TPO 5.0mL/ human plasma with sodium 2-8°C until the expiration date on
aTPO Diluent reagent azide (< 0.1%) and the pack label
ReadyPack : pack preservatives or
ancillary reagent 28 consecutive days after
pack accessing the ancillary

reagent pack

:
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CAUTION! POTENTIAL BIOHAZARD: Contains human source material. While each human serum or plasma
& doner unit used in the manufacture of this product was tested by FDA-approved methods and found

nonreactive for hepatitis B surface antigen (HBsAg), antibedy to hepatitis C (HCV), and antibody to HIV-1/

2, all products manufactured using human source material should be handled as potentially infectious.

Because no test method can offer complete assurance that hepatitis B or C viruses, HIV, or other infectious

agents are absent, these products should be handled according to established good laboratory practices.5-10
CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

For In Vitro Diagnostic Use.

Loading Reagents

- Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
* information about preparing the system, refer to the system operating instructions or to the

online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparing the reagents foruse, refer to Appendix C, Handling
Reagents.

Load the ReadyPack reagent packs in the primary reagent area using the arrows as a placement
guide. The system automatically mixes the primary reagent packs to maintain homogeneous
suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system. ‘

If automatic dilution of a sample is required, load ADVIA Centaur anti-TPO Diluent in the
ancillary reagent entry.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval
28 days 14 days

Additionally, the ADVIA Centaur anti-TPO assay requires a two-point calibration:

+  when changing lot numbers of primary reagent packs

« when replacing system components

»  when quality control results are repeatedly out of range

NOTE:
* Discard the primary reagent packs at the end of the onboard stability interval.

* Do not use reagents beyond the expiration date.

Master Curve Calibration

aTPO

The ADVIA Centaur anti-TPO assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

S
~]
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Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on each day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

For quality control of the ADVIA Centaur anti-TPO assay, use anti-TPO controls or an
equivalent quality control material. Refer to the quality control product insert for the suggested
Expected Values. If the quality control results do not fall within the Expected Values or within
the laboratory’s established values, do not report results. Take the following actions:

*  Verify that the materials are not expired.

»  Verify that required maintenance was performed.

*  Verify that the assay was performed according to the instructions for use.

*  Rerun the assay with fresh quality control samples.

* If necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 30 uL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer to Sample Volume Requirements in the
ADVIA Centaur Reference Manual.

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Nofes

¢

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports anti-TPO results in U/mL.

Dilutions

+ Samples with anti-TPO levels greater than 1300 U/mL must be diluted and retested to
obtain accurate results.

*  Due to the nature of antibody assays, samples may not dilute in a linear manner.

* Patient samples can be automatically diluted by the system or prepared manually.

1
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*  For automatic dilutions, ensure that ADVIA Centaur anti-TPO Diluent is loaded and set the
system parameters as follows:

Dilution point: < 1300 U/mL
Dilution factor: 5, 10

For detailed information about antomatic dilutions, refer to the system operating
instructions or to the online help system.

*  Manually dilute the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

+  Use anti-TPO Diluent to manually dilute patient samples, and then load the diluted sample
in the sample rack, replacing the undiluted sample.

»  Ensure that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the resuit.

' 'Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.

Limitations
Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vifro immunoassays.!! Patients routinely exposed to animals or te animal serum

products can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Performance of this assay has not been established with neonatal specimens.

Serum specimens thatare. .. Demonstrate < 5% change in results up to . . .
hemolyzed 500 mg/dL of hemoglcbin
lipemic 1000 mg/dL of lipid
icteric 40 mg/dL of bilirubin
proteinemic 12 g/dL of protein
aTPO : 123772 Rev. M, 2008-07
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Expected Results

531 patients in the following categories were analyzed using the ACS:180® anti-TPO reagents.
A value of 60 U/mL has been established as a cut-off to differentiate between anti-TPO positive
and anti-TPO negative. ‘

] Median Mean
Sample Category N {U/mL) {UmL) % > 60 UimL
Euthyroid 254 <15 78 11
Hashimotos Disease 183 1136 1166 95
Graves' Disease 94 839 839 69

These results were confirmed for the ADVIA Centaur anti-TPO assay. Refer to
Method Comparison.

As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s} for the diagnostic evaluation of patient results.12

Performance Characteristic

Specificity

The cross-reactivity of the ADVIA Centaur anti-TPO assay was determined by spiking serum
samples with the compounds listed below at the indicated levels. These compounds did not
have a significant effect on the anti-TPO measurement.

Compound Amount Added % Cross-reacfivity
Thyroglobulin 19,000 ng/mL ND#*

T4 antibodies .- 1.01 mg/mL ND

T3 antibodies 0.55 mg/mL ND

Human anti-TG antibodies 2000 U/mL ND

*  ND = Not Detectable.
Interference testing was determined according to CLSI Document EP7-A2.13

Analytical Sensitivity and Assay Range

The ADVIA Centaur anti-TPO assay measures anti-TPO concentrations up to 1300 U/mL with
a minimum detectable concentration of 15 U/mL. Analytical sensitivity is defined as the
‘concentration of anti-TPO that corresponds to the RLUs that are two standard deviations less
than the mean RLUs of 20 replicate determinations of the anti-TPO zero standard.

Functional Sensitivity

The functional sensitivity of the ADVIA Centaur anti-TPO assay, defined as the concentration
at which the total CV is < 20%, is 25 U/mL. The mean functional sensitivity of this assay was
determined over a period of 4 days using 3 reagent lots by testing multiple normal patient
samples across 2 instruments. Values less than 25 U/mL should be reported as < 25 U/mL.

123772 Rev. M, 2008-07 : , 50 aTPO
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Method Comparison
For 114 serum samples in the range of < 15 to 1300 U/mL, the relationship between the
ADVIA Centaur anti-TPO assay and the ACS:180 anti-TPO assay is described by the equation:
ADVIA Centaur anti-TPO = 0.97 (ACS:180 anti-TPO) - 1.0664 U/mL
Correlation coefficient (r) = 0.99

The diagnostic concordance between the two assays is 100% (114/114}. The following results
were obtained:

Category ACS:180 Positive ACS:180 Negative
ADVIA Centaur Positive 114 0

ADVIA Centaur Negative 0 114 '
Dilution Recovery

Five human serum samples in the range of 584 to 1088 U/mL of anti-TPO were serially diluted
-1:2, 1:4, and 1:8 with anti-TPO Diluent and assayed for recovery and parallelism. The
recoveries ranged from 83.7% to 136.2% with a mean of 103.5%.

Observed Bpected Recovery

Sample Ditution {WmlL) {WmL) %
| - —_ 793
1:2 376 397 94.7
1:4 186 198 939
1:8 101 99 102.0
Mean 96.9
2 — 1088
1:2 456 544 83.7
1:4 259 : 272 95.1
1:8 143 136 104.8
Mean 94.5
3 — 584
1:2 292 292 100.0
1:4 151 146 103.2
1:8 81 7 110.5
Mean 104.6
4 — 649
‘ 1:2 - 303 325 93.4
1:4 171 162 105.6
1:8 91 81 111.8
Mean 103.6
5 — 1038
1:2 535 519 103.1
1:4 296 260 . 113.8
i:8 177 130 136.2
Mean 1177
Mean 103.5

51
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Spiking Recovery
Varying amounts of anti-TPO were added to four serum sample with endogenous anti-TPO
levels of < 15 to 227 U/mL. The amount of anti-TPO that was added varied from 289 to

578 U/mL. When compared to the expected value, the measured (recovered) values of
anti-TPO averaged 101.5% with a range of 93.3% to 115.1%

Amount added Observed © Expected Recovery
Sample {UimL) {U/mL} {UfmL) %
1 — <15
289 272 292 94.1
578 539 381 933
Mean 937
2 — 51
289 328 340 5.8
578 616 629 97.8
, Mean ' 96.8
3 g 71 _
289 372 360 104.2
578 701 649 109.0
Mean 106.6
4 — 227
289 523 516 102.4
578 392 805 115.1
Mean 108.8
Mean 101.5

Precision

Two samples were assayed in replicates of 6 in 24 runs on at least 4 systems (n = 144 for each
sample), using 7 reagent lots. The following results were obtained:

Mean anti-TPO Within-run Run-to-run Total
{UWimL) %CV %CV % CV
70.8 6.8 34 7.6
458.5 1.3 2.8 . 31
Standardization

~

The ADVIA Centaur anti-TPO assay standardization is maintained with internal standard
manufactured using human autoantibodies against thyroid peroxidase. The ADVIA Centaur
anti-TPQ standardization is traceable to the World Health Organization (WHO) Reference
Preparation MRC 66/387. The Siemens Healthcare Diagnostics standardization (U/mL) average
3-fold higher compared to theoretical WHO International units over the range of 50 to 800 U/
mL. Assigned calibrator values and ranges for quality control material are traceable to this
standardization.

Technical Assistance

For customer support, please contact your local technical support provider or distributor.

www.siemens.com/diagnostics

(a
N
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BNP | C€

Assay Summary
Sample Type : EDTA Plasma
Sample Volume 100 uL
Calibrator BNP
Sensitivity and Assay Range < 2.0-5000 pyymL (< 0.58-1445 pinolll)
t
Contents
REF Confents Number of Tests
02816634 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500
: BNP Lite Reagent and Solid Phase
ADVIA Centaur BNP Master Curve card
or ) :
02816138 I ReadyPack primary reagent pack containing ADVIA Centaur
BNP Lite Reagent and Solid Phase
ADVIA Centaur BNP Master Curve card 100
For a definition of symbols used in product labeling, refer to Understanding the Symbols in
Appendix D.
Intended Use

For in vitro diagnostic use in the quantitative determination of B-type Natriuretic Peptide
(BNP) in human plasma using the ADVIA Centaur and ADVIA Centaur XP systems. This
assay is indicated for the measurement of plasma BNP as an aid in the diagnosis and assessment
of the severity of heart failure. In patients with acute coronary syndromes (ACS), this test, in
conjunction with other known risk factors, can alse be used to predict survival as well as to
predict the likelihood of future heart failure. This assay is not intended for use on any other
system.

Materials Required but Not Provided

REF Description ) Contents

02817266 BNP Calibrator 2 vials of low calibrator [en]1]
2 vials of high calibrator [ea]¥]

01137199 ADVIA Centaur Wash 1 [wan]1] 2 x 1500 mL/pack

(112351) -

or

03773025 ADVIA Centaur Wash 1 [wasa[1]* 2 x 2500 mL/pack

*  For use with systems with 2500 mL capacity

i
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Optional Reagents
REF Description Contents
07907174 ADVIA Centaur Multi-Diluent | 6 ReadyPack ancillary reagent packs
(110313) containing 25 mL/pack
or '
07293184 ADVIA Centaur Multi-Diluent 1 2 ReadyPack ancillary reagent packs
(1o312) containing 25 mL/pack
09348792 Multi-Diluent | 50 mL/vial
(672177)
02817045 ~ BNP 1,2,3 quality contro! material 3x2mL Level 1 [conmam] s
3x2mL Level 2 [commem ) 2
3x2mL Level 3 [conma 3
02815905 BNP Master Curve Material Sx1mL

Summary and Explanation of the Test

Heart failure is an important clinical syndrome which compromises ieft ventricular systolic or
diastolic function or a combination of both. Heart failure occurs when the heart is unable to -
pump blood at a rate sufficient for metabolic requirements. Its most common causes are
coronary artery disease, hypertension, valvular heart diseases and cardiomyopathies. Accurate
and early diagnosis is important since effective therapeutic interventions (e.g., angiotensin
converting enzyme inhibitors, beta-blockers) are available, which improve both morbidity and
mortality. Based on clinical signs and symptoms, the severity of heart failure is classified into
four classes of increasing disease progression according to the New York Heart Association
classification (NYHA class I~IV).1.2

The natriuretic peptide system is a family of structurally similar but genetically distinct
peptides, which include atrial natriuretic peptide (ANP) and B-type natriuretic peptide (BNP) of
myocardial cell origin and C-type natriuretic peptide (CNP) of endothelial cell origin. These
peptides are characterized by a common 17 amino acid ring structure with a disulfide bond
between two cysteine residues.3-5 The cardiac natriuretic peptides are the naturally occurring
antagonists of the renin-angiotensin-aldosterone system and of the sympathetic nervous system.
They promote natriuresis and diuresis, act as vasodilators, and exert antimitogenic effects on
cardiovascular tissues.6 ANP and BNP are secreted by the heart in response to hemodynamic
stress. Increased levels of BNP are produced mainly in response to left ventricular wall stretch
and volume overload. ANP and BNP are expressed predominantly in the atria and ventricles,
respectively, and are important in regulation of blood pressure, electrolyte and volume
“homeostasis.6-10 .

The cardiac natriuretic peptide system is activated to its highest degree in ventricular
dysfunction and has an important role in maintaining the compensated state of asymptomatic
heart failure and delaying disease progression. BNP is synthesized within the cardiomyocyte as
a preprohormone (preproBNP) of 134 amino acids, from which a prehormone (proBNP) of
108 amino acids and a signal peptide of 26 amino acids is derived. The proBNP precursor
protein is then cleaved into a physiologically active 32 amino acid C-terminal peptide (BNP
77-108; BNP) and a 76 amino acid N-terminal prohormone fragment (NT-proBNP 1-76).
Studies indicate that the proBNP protein precursor is cleaved either within or on the surface of
cardiomyocytes, and that both NT-proBNP (1-76) and physiologically active C-terminal BNP
molecule (77-108) are released into the bloodstream.!1-13 The ADVIA Centaur BNP assay
measures only the physiologically active BNP molecule (77-108) and utilizes monoclonal
antibodies specific to its C-terminal portion.and ring structure.

1
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Several studies indicate that BNP can be used for a wide range of clinical applications;
including diagnosis, monitoring and prognosis.3:4.11,12,14-16 The circulating levels of BNP
increase with decreasing left ventricular function and increasing clinical severity of heart
failure, according to the NYHA classification, which makes it an appropriate test for diagnosis
and staging of heart failure.!7-27 Other studies have demonstrated that an increased level of
circulating BNP correlates with higher incidence of cardiac events and mortality in patients
with heart failure28-31 and Acute Coronary Syndromes,32-33 and supports utilization of BNP as
a marker for patient prognosis. The Thrombolysis in Myocardial Infarction 23 (ENTIRE-
TIMI 23) Sub-Study evaluated the prognostic performance of the ADVIA Centaur BNP method
assessed at the time of initial presentation in a well-characterized cohort of patients enrolled in
the Enoxaparin and tenecteplase (TNK-tPA) with or without GPIIb/I1la Inhibitor as
Reperfusion Strategy in ST Elevation Myocardial Infarction (STEMI).34 Plasma BNP was
measured retrospectively in 438 STEMI patients who had an episode of ischemic discomfort of
at least 30 minutes duration within the prior 6 hours. This study found that BNP levels greater
than 80 pg/mL at presentation were associated with a substantially higher risk of death within
the 30-day follow-up period. There are also indications that BNP can be used to provide an
“index to modulate treatment of patients with heart failure.16,17,35,36

It has been reported that patients with acute decompensated heart failure who are candidates for
nesiritide (recombinant BNP) infusion should have a baseline BNP measurement taken prior to
initiation of therapy. Measurements taken during infusion are reflective of the dose of
nesiritide.37 Because of the short half-life of BNP (20 minutes), measurements taken 2 hours
after the cessation of treatment again reflect the level of endogenous BNP. It has also been
reported that following infusion, endogenous BNP levels retumn to baseline by 1-2 hours and
continue to drop at 6 hours to about 80% of preinfusion levels, suggesting a resetting of the
neuro-hormonal axis and improvement in ventricular wall tension as a result of treatment.38
The ADVIA Centaur BNP assay is not approved for nesiritide monitoring.

Assay Principle

The ADVIA Centaur BNP assay is a fully automated two-site sandwich immunoassay using
direct chemiluminescent technology, which uses constant amounis of two monoclonal
antibodies. The first antibody, in the Lite Reagent, is an acridinium ester labeled monoclonal
mouse anti-human BNP F(ab’), fragment specific to the ring structure of BNP. The second
antibody, in the Solid Phase, is a biotinylated monoclonal mouse anti-human antibody specific
to the C-terminal portion of BNP, which is coupled to streptavidin magnetic particles.

The system automatically performs the following actions:

. Dispenses 100 uL of sample into a cuvette. .

« Dispenses 100 uL of Lite Reagent and incubates for 5 minutes at 37°C.
» Dispenses 200 uL of Solid Phase and incubates for 2.5 minutes at 37°C.
+ Separates, aspirates and washes the cuvettes with Wash 1 Reagent.

« Dispenses 300 pL each of Acid Reagent and Base Reagent to initiate the chemiluminescent
reaction. '

« Reports results according to the selected option, as described in the system operating
instructions or in the online help system.,

A direct relationship exists between the amount of BNP present in the patient sample and the
amount of relative light units (RLUs) detected by the system.

Specimen Collection and Handling

EDTA plasma is the recommended sample type for this assay. Plastic blood collection tubes are recommended for
sample collection, as BNP is unstable in glass containers. Use of glass tubes and transfer pipettes affects
accurate quantitation of BNP.39.40

i
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Collect blood samples in EDTA collection tubes and mix gently.

The average percentage of BNP recovery in uncentrifuged whole blood after 24 hour
storage at 2° to 8°C or room temperature was 96%. For optimal recovery of BNP values, it
is suggested that samples be tested within 24 hours.

After centrifugation, store separated plasina samples at 2° to 8°C until testing.

The average percentage of BNP recovery in EDTA plasma after 24 hours storage at

2° to 8°C was 91%. 1t is recommended not to store EDTA-plasma at room temperature. For
optimal recovery of BNP values, it is suggested that plasma samples be tested within

24 hours. If plasma samples are not tested within 24 hours, store samples in plastic tubes
and freeze at or below -20°C in non-frostfree freezers.

L4

Samples may undergo up to 4 freeze/thaw cycles without degradation. Samples are stable
up to 9 months when stored frozen at or below -20°C.

Mix samples thoroughly after thawing and store at 2° to 8°C until use. Samples should be
tested within 8 hours after thawing.

following recommendations for handling and storing blood samples are furnished by the

Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS):4!

-

Collect all blood samples observing universal precautions for venipuncture.

Keep tubes stoppered and upright at all times.

Before placing samples on the system, ensure that samples have the following characteristics:

Reagents

i

Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes. ‘

Samples are free of bubbles.

Store the reagents upright at 2-8°C.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of the
reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about
preparing the reagents for use, refer 1o Appendix C, Handling Reagents.

Reagent Pack Reagent Volume -Ingredients Storage  Stability
ADVIA Centaur Lite Reagent 10.5 mL/ monoclonal mouse 2-8°C  until the expiration date on
BNP ReadyPack reagent anti-hurnan BNP F(ab’)2 the pack label.
primary reagent pack fragment antibody For onboard stability, refer
pack {~0.50 pg/mL) labeled to Onboard Stability and
with acridinium ester in Calibration Interval.
buffer with bovine gamma
globulin, mouse gamma
globulin and preservatives
Solid Phase 21 mL/ monoclonal mouse 2-8°C  until the expiration date on
reagent anti-human BNP antibody the pack label.
pack (~6.0 ug/mL) in bovine For onboard stability, refer
gamma globulin, mouse to Onboard Stability and
gamma globulin and Calibration Interval.
preservatives
ADVIA Centaur Multi-Diluent 1 25 mi/ equine serum with 2-8°C  until the expiration date on
' reagent sodium azide (0.1%) and the pack label
ReadyPack pack preservatives or
ancillary reagent 28 consecutive days after
pack accessing the ancillary

reagent pack

;
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x R22 HARMFUL! Harmful if swallowed. After contact with skin, wash
s28  immediately with plenty of soap and water. CONTAINS: sodium
azide; multi-diluent 1.

CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain ts in compliance with federal, state, and local requirements.

For in vitro diagnostic use.

Loading Reagents

'Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparlng the reagents for use, refer to Appendix C, Handling
Reagents.

Load the ReadyPack reagent packs in the primary reagent area using the arrows as a placement
guide. The system automatically mixes the primary reagent packs to maintain homogeneous
suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur Multi-Diluent 1 in the
ancillary reagent eniry.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval
41.6 days 42 days

Additionally, the ADVIA Centaur BNP assay requires a two-point calibration:
when changing lot numbers of primary reagent packs

+ when replacing system components

»  when quality control results are repeatedly out of range

NOTE:
* Discard the primary reagent packs at the end of the onboard stability interval.

+ Do not use reagents beyond the expiration date,

Master Curve Calibration

The ADVIA Centaur BNP assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

131073 Rev. N, 2009-12
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Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, quality control
samples should be assayed on each day that samples are analyzed. Quality control samples
should also be assayed when performing a two-point calibration. Treat all quality control
samples the same as patient samples.

For quality control of the ADVIA Centaur BNP assay, use the Siemens Healthcare Diagnostics
BNP 1,2,3 QC material or an equivalent quality control material. Refer to the quality control
product insert for the suggested Expected Values. '

If the quality control results do not fall within the Expected Values or within the laboratory’s
established values, do not report results. Take the following actions:

'+ Verify that the materials are not expired.
" Verify that required maintenance was performed.
*  Verify that the assay was performed according to the instructions for use.
= Rerun the assay with fresh quality control samples.

« If necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 100 puL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. Refer to Dilutions for information
about samples with values above the assay range. For detailed information about determining
the minimum required volume, refer to Sample Volume Requirements in the ADVIA Centaur
Reference Manual.

NOTE: The sample volume required to perform onboard dilution differs from the sample volume
required to perform a single determination. Refer to the following information for the sample
volume required to perform onboard dilutions:

Dilution Sample Volume (uL)
1:2 150
1:5 . 60
1:10 30
Assay Procedure
For detailed procedural information, refer to the system operating instructions or to the online
help system.
Procedural Notes
Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports BNP results in pg/mL (common units) or pmol/L (SI units),
depending on the units defined when setting up the assay. The conversion formula 1s
1 pg/mL = 0.289 pmol/L.

131073 Rev. N, 2009-12 . R9 BNP
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Dilutions

«  Saruples with levels of BNP gfeater than 5000 pg/mL (1445 pmol/L) must be diluted and
retested to obtain accurate results.

+ Patient samples can be automatically diluted by the system or prepared manually.

= For automatic dilutions, ensure that ADVIA Centaur Multi-Diluent ! is loaded and set the
system parameters as follows:

Dilution point: < 5000 pg/mL (< 1445 pmol/L)
Dilution factor: 2, 5, 10

For detailed information about automatic dilutions, refer to the systém operating
instructions or to the online help system.

*  Manually dilute patient samples when patient results exceed the linearity of the assay using
automatic dilution, or when laboratory protocol requires manual dilution.

NOTE: For-manual dilution, time from dilution to measurement is important in obtaining optimum dilution
recovery. Diluted patient samples must be assayed within 30 minutes of dilution in order to achieve accurate
dilution recovery. To achieve optimal dilution recovery, it is suggested that manual dilutions be prepared and
immediately processed via the STAT queue.

*  Use Multi-Diluent 1 to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

» Ensure that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

High-Dose Hook Effect

Human plasma spiked to BNP levels up to 100,000 pg/mL (28,900 pmol/L) do not demonstrate
a paradoxical decrease in the RLUs (high-dose hook effect).

Disposal

Dispose of hazardous and biclogically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirermnents.

Limitations
This test has been evaluated with plasma using EDTA as the anticoagulant. Serum, sodium

citrate, lithium heparin, and sodium fluoride sample tubes have also been tested and are not
recommended.

The results of the ADVIA Centaur BNP assay should always be assessed in conjunction with
the patient’s medical history, clinical evaluation and other diagnostic procedures.

Siemens ADVIA Centaur BNP test results should not be used interchangeably with other
manufacturers’ BNP assays, nor should Siemens ADVIA Centaur BNP test results be used
interchangeably with NT-proBNP assay results.

i
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Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.4? Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Specimens thatare. .. Demonstrate < 5% change in results up fo ... .
lipemic 800 mg/dL of triglycerides

_ 1000 mg/dL of cholesterol
uremic 200 mg/dL of urea

2.5 mg/dL of creatinine

icteric - 25 mg/dL of unconjugated bilirubin
Specimens thatare. .. Demonstrate < 7% change in results up fo . . .
icteric 25 mg/dL of conjugated bilirubin
proteinemic 5.3 g/dL of human IgG
Specimens thatare. .. Demonstrate < 10% change in results up to . . .
hemolyzed 100 mg/dL of hemoglobin

The following drugs were added to a human plasma-based sample at two times the maximum
therapeutic dosage and evaluated for potential interference in the ADVIA Centaur BNP assay.
The results demonstrated a < 10% interference from each drug at the following concentrations.

Drug Drug Concentration Drug Drug Concentration
Acetaminophen 12 pg/mL Indomethacin 16 pg/mL
Acetylsalicylic acid 200 pg/mL Isosorbide dinitrate 4 pg/mL
Allopurinol 240 pg/mL Lisinopril 16 pg/mL
Amiodarone ) 20 pg/mL - Lovastatin 16 pg/mlL
Ampicillin 200 pg/mL L-thyrexine 46 pg/mL
Ascorbic Acid 24 pg/ml Methyldopa 100 pg/mL
Amlodipine Besylate 4 pg/ml Milrinone lactate 2.4 pg/mL
Atenolol 40 pg/mL Nicotine 1.6 yg/mL
Atorvastatin 32 pg/mL Nicotinic Acid 40 pg/mL
Biotin 30 ng/mL Nifedipine 36 pg/mL
Caffeine 30 pg/mL : Nitrofurantoin 40 pg/mL
Captopril 40 pg/mL Nitroglycerin 0.16 pg/mL
Chloramphenicol 50 pg/mL Oxazepam 12 pg/mL
Clopidogrel Bisulfate 30~pg/mL "Oxytetracycline 100 pg/mL
Creatinine 110 pg/mL Phenobarbital 40 pg/mL
Cyclosporine 40 pg/mL Phenytoin 40 pg/mL
Diclofenac 60 pg/mL Probenecid 200 pg/mL
Digitoxin 60 ng/mL Procainamide 20 pg/mL
Digoxin 4 ng/mL Propranolol 64 pg/mL
Diltiazem 120 ug/mL Quinidine 20 pg/mL
Dipyridamole ) 30 pg/mL Simvastatin 32 pg/mL
Dopamine HC1 116 pg/mL Spironolactone 40 pg/mil
Enalapril Maleate 16 ug/mL Sulfamethoxazole 320 pg/mL
Erythromycin 100 pg/mL Theophylline 40 pg/mL
Furosemide 16 pg/mlL Trimethoprim 64 pg/mL
Heparin & U/mL Verapamil . 96 pg/mL
Hydralazine 20 pg/mL Warfarin 4 pg/mL
Hydrochlorothiazide 20 pg/mL

[l
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BNP concentrations in the Reference Group are shown in the tables below. The decision
threshold for diagnosing heart failure was determined based on the BNP level at the 95th
percentile of the Reference Group. The most appropriate decision threshold for determining
heart failure apparent from these distributions is 100 pg/mL. This BNP value translates into a
general specificity of the test of greater than 97%.

The decision threshold for predicting survival and future heart failure in patients with acute
coronary syndromes is 80 pg/mL. .

As with all in vitro diagnostic assays, each laboratory should determine its own reference

range(s) for the diagnostic evaluation of patient results.43

Reference Group

t

To establish the expected results for the ADVIA Centaur BNP assay, the circulating BNP

- concentration was determined from 1521 individuals without heart failure (785 women and
736 men). This population included apparently healthy individuals and individuals with
hypertension, diabetes, renal insufficiency, and chronic obstructive pulmonary disease. The
descriptive statistics for BNP concentrations in the population without heart failure are shown
in the following tables. These values are representative of the results obtained from clinical
studies. Published research indicates that BNP levels increase with age in the general
population with the highest values seen in individuals greater than 75 years of age.44 In this
subgroup of patients, age needs to be taken into consideration for accurate interpretation of test

results,

Reference Group: All

Age Group
All <45years  45-54years OS5-G4dyears G65-Tdyears 75+ years
Mean, pg/mL 23.2 1.9 15.6 19.5 283 60.3
SD, pg/mL 325 12.9 159 22.6 25.4 73.0
Median, pg/mL 14.4 8.6 10.4 13.8 221 437
95t Percentile, pg/mL 70.8 333 46.7 53.2 723 176
% < 100 pg/mL 97.4 99.7 99.7 98.8 97.0 85.5
Minimum, pg/mL <2 <2 <2 <2 <2 <2
Maximum, pg/mL 576 128 119 286 164 576
N 1521 317 291 403 365 145
Reference Group: Males
Age Group
All < 45 years 45-54 years 55-64years 65-T4dyears 75+ years
Mean, pg/mL 17.9 9.1 11.2 14.5 25.8 419
SD, pg/mL. 229 9.4 11.8 13.9 25.1 48.8
Median, pg/mL 11.3 5.9 7.6 11.9 17.8 26.1
95t Percentile, pg/mL  54.3 29.4 32.8 38.8 67.6 121
% < 100 py/mL T 986 100 100 99.5 96.8 94.6
Minimum, pg/mL <2 <2 <2 <2 <32 <2
Maximum, pg/mL 250 56.6 88.9 132 151 250
N 736 129 140 223 188 56
131073 Rev. N, 2009-12 £ 2 BNP
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Reference Group: Females
Age Group
All < 45 years 4554 years 55-64years G65-74dyears T5+years
Mean, pg/mL 281 13.8 19.8 25.6 31.0 71.9
SD, pg/mL 388 14.6 18.0 29.0 25.5 829
Median, pg/mL 18.5 10.4 14.8 19.4 25.7 54.3
95 Percentile, pg/mL  86.1 359 56.7 75.5 729 167
% < 100 pg/mL 96.3 99.5 9%.3 97.8 97.1 79.8
Minimum, pg/mL <2 <2 <2 <2 <2 <2
Maximum, pg/mL 576 128 119 286 164 576
N 785 188 151 180 177 89

Patients with Heart Failure

“To establish the expected results for the ADVIA Centaur BNP assay in individuals with heart
- failure, plasma samples were obtained from 722 patients diagnosed with heart failure
{264 women and 458 men). The descriptive statistics for BNP concentrations in patients with
heart failure are presented in the following tables. These values are representative of the results

obtained from clinical studies. In addition, laboratories should be aware of their respective

institution’s current practice for the evaluation of heart failure,

Heart Failure Population: Ali

. NYHA Functional Class
All NYHA! NYHA Il NYHA It NYHA IV
Mean, pg/mL 505 178 270 525 1134
SD, pg/mL ST 347 402 576 1141
Median, pg/mL 262 64.3 130 355 843
5th percentile, pg/mL 10.8 1.6 54 21.1 109
95th percentife, pg/mL 1873 772 999 1696 3157
% = 100 pg/mL 72.6 43.1 58.7 82.0 95.8
Minimum, pg/mL <2 <2 <2 <2 40
Maximum, pg/mL 6989 2310 3107 4052 6989
N 722 72 242 289 119
Heari Failure Population: Males
. NYHA Functional Class
All NYHA | NYHA ! NYHA Il NYHA IV
Mean, pg/mL 518 121 308 542 1214
SD, pg/mL 726 135 475 588 1200
Median, pg/mL 245 77.7 135 339 950
5th percentile, pg/mL 10.7 3.9 4.4 23.2 71.5
954 percentile, pg/mL 1946 400 1280 1852 3157
% = 100 pg/mL 729 447 61.3 81.4 93.9
Minimum, pg/mL . <2 <2 <2 <2 33.7
Maxirmum, pg/mL 6989 552 3107 3503 6989
N 458 47 150 194 66
131073 Rev. N, 2009-12 BNP
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Hear! Failure Population: Females

NYHA Functional Class
All NYHA ! NYHA Il NYHA Il NYHA IV

Mean, pg/mL 482 285 207 492 1034
SD, pg/mL 687 551 228 556 1068
Median, pg/mL 291 62.5 117 355 779
5th percentile, pg/mL 1.0 0 9.5 15.9 115
95t percentile, pg/mL 1575 1447 552 1518 2970
% > 100 pg/mL 72.0 40.0 54.3 83.2 98.1
Minimum, pg/mL <2 . <2 <2 48 - 4.0
Maximum, pg/mL 5845 2310 1231 4052 » 5845
N 264 25 92 94 53

These results show that there is a relationship between the severity of the clinical signs and
symptoms of heart failure and the median BNP concentrations of each NYHA functtonal class.

- The proportional increase in BNP concentration is greater than 2 fold as heart failure severity
increases from Class 1 to I1, 11 to 111, and I1I to IV. Siemens BNP test results should not be used
interchangeably with other manufacturers’ BNP assays, nor should Siemens BNP test results be -
used interchangeably with NT-proBNP assay results.

Interpretation of the Results

The Receiver Operator Curve (ROC) compares clinical sensitivity and specificity at various
decision thresholds. The ROC analysis for the ADVIA Centaur BNP assay is presented in the
following figure. The AUC for the ADVIA Centaur BNP assay is 0.919 with a 95% confidence
interval (CI) of 0.904 t0 0.934,

Receiver Operator Curve
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A box and whiskers plot for the clinical study population is also presented below, with a
horizontal dashed line representing the suggested decision threshold of 100 pg/mL.
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Heart Failure

The clinical sensitivity and specificity of the ADVIA Centaur BNP assay using a decision
threshold of 100 pg/mL for various age groups within each gender are presented in the

following tables.

Clinical Sensitivity and Specificity vs. Age and Gender

Males
Age Group
< 45 years 45-54 years 55-64 years 65-74 years 75 + years
% Sensitivity .58.7% 49.2% 69.9% 83.7% 88.6%
(37/63) (31/63)- (86/123) (87/104) {93/105)
95% Confidence interval 40.4—71.0 36.4-62.1 61.0-77.9 75.1-90.2 80.9—93.9
% Specificity 100% 100% 99.5% 96.8% 94 6%
(125/129) (140/140) (222/223) (182/188) (53/56)
95% Confidence Interval 97.2-100 97.4-100 97.6-100 932988 85.1-93.9
Females
Age Group
< 45 years 45-54 years 55-64 years 65-74 years 75+ years
% Sensitivity 45.5% 56.3% 60.4% 68.9% 87.2%
(10/22) (18/32) (29/48) (31/45) (102/117)
95% Confidence Interval 244-67.8 37.7-13.7 453742 53.4-81.8 79:7-92.6
% Specificity 99.5% 99.3% 97.8% 97.2% 79.8%
(187/188) (150/151) (176/180) (172/177) (71/89)
95% Confidence Interval 97.1-100 96.4—-100 94.4-99.4 93.5-99.0 69.9-87.6
131073 Rev. N, 2009-12 BNP
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Prognostic Utility in Patients with Acute Coronary Syndromes

Two independent retrospective studies have demonstrated the prognostic utility of BNP in
patients with ACS. In the first study, BNP was assayed on 438 patients with myocardial
infarction (MI) from the ENTIRE-TIMI 23 multi-national trial.45 The baseline BNP level was
significantly higher in patients who died within 30 days (n=15, 89 pg/mL; 25th-75th,
40-192 pg/mL) compared to survivors (n =423, 15 pg/mL; 25th-75th, 8.8-32 pg/mL,
p<0.0001). BNP levels greater than 80 pg/mL were associated with a substantially higher risk
of death through 30 days of follow-up (17.4% vs. 1.8%, p<0.0001). The odds ratio for death
within 30 days for patients with BNP levels greater than 80 pg/mL was 11.5. The odds ratio for
death within 30 days for patients with BNP levels greater than 80 pg/mL, adjusted for age,
history of hypertension, and prior angina, was 8.3 with a 95% confidence interval of 2.7 to
25.8. Patients with elevated BNP levels also had an increased risk of composite end points for
death and heart failure combined (23.9% vs. 5.1%, p<0.0001). The odds ratio for death or heart
failure within 30 days for patients with BNP levels greater than 80 pg/mL was 5.8. The odds
ratio for death or heart failure within 30 days for patients with BNP levels greater than

- 80 pg/mL, adjusted for-age, history of heart failure, history of hypertension, and prior angina,
was 3.6 with a 95% confidence interval of 1.5 to 8.8. Elevated levels of BNP at initial
presentation are associated with an increased risk of mortality in patients with M1.34

Another study was performed on 2525 patients with acute coronary syndromes. Patients with a
BNP level of more than 80 pg/ml were significantly more likely to die, have a new recurrent
infarction, or have new or progressive heart failure than those with a level of 80 pg/ml or less.
After adjustment for other independent predictors of the long-term risk of death, a BNP level of
meore than 80 pg/ml remained significantly associated with an increased 10-month mortality
rate (P=0.04). 32

Method Comparison

For 949 samples in the range of 0 to 1290 pg/mL (0 to 372.8 pmol/L), the relationship between
the ADVIA Centaur BNP assay and the predicate device is described by the Passing & Bablok
regression equation:

ADVIA Centaur BNP = 0.74 (Predicate Device) - 0.60 pg/mL

Conrrelation coefficient (r) = 0.90

Passing & Bablok method comparison statistics:

Coefficient 95% CI
Intercept -0.60 -2.97-1.55
Slope 0.74 : 0.72-0.77

Analytical Comparison and Clinical Agreement

A paired comparison was performed at 2 clinical trial sites to assess the relationship of the
ADVIA Centaur BNP assay to the predicate device. A total of 167 patients with heart failure
(HF; clinical diagnoses of Class I-1V) and 20 individuals without heart failure (non-HF) were
compared for both analytical and clinical agreement at a decision threshold of 100 pg/mlL..

Analytical Comparison: ADVIA Centaur vs. Predicate Device

Predicate Device
= 100 pg/mL < 100 pg/mlL Total
ADVIA Centaur 2100 pg/mL 145 4 149
< 100 pg/mL 6 32 38
Total 151 36 187
Estimate 95% Confidence Interval
% Analytical Agreement 94.7% (177/187) 90.4-97.4%

;
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Clinical Agreement: ADVIA Centaur BNP

Clinical Status
HF . Non-HF Total
ADVIA Centaur 2100 pg/mL 146 3 149
< 100 pg/mL 21 i7 38
Total 167 20 187
Estimate 95% Confidence Interval
% Clinical Agreement 87.2% {163/187) 81.5-91.6%
% Sensitivity 87.4% (146/167) 81.4-92.0%
% Specificity 85.0% (17/20) 62.1-96.8% ,
Clinical Agreement: Predicate Device
Clinical Status
) HF ‘ Non-HF Total
" Predicate Device  >100 py/mL 146 5 151
<100 pg/mL 21 BB E 36
Total 167 20 187
Estimate 95% Confidence Interval
% Clinical Agreement 86.1% (161/187) 80.3-90.7%
% Sensitivity 87.4% (146/167) 81.4-92.0%
% Specificity 75.0% (15/20) 50.9-91.3%

Age-Matched Analysis

An age-matched analysis of the clinical data was performed with the following common age
distribution in the groups of individuals with and without heart failure.

Individuals less than 45 years old comprise 9% of the total number of observations, individuals
45 to 54 years old comprise 11% of the total, individuals 55 to 64 years old comprise 22% of
the total, individuals 65 to 74 years old comprise 26% of the total, and individuals 75 years and
older comprise 32% of the total. This age distribution reflects the prevalence of heart failure
within the age groups, according to data published by the American Heart Association in the
2000 Hear! and Stroke Statistical Update, and also reflects the age structure of the United States
population, according to data published by the National Center for Health Statistics in Health,
United States, 2000. The resulting area under the ROC curve is 0.906 with a 95% confidence
‘interval of 0.886 to 0.927.The AUC is not significantly different from the AUC described
previously (0.919).
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Performance Characteristics

Specificity

The ADVIA Centaur BNP assay shows high specificity for BNP. Cross-reactivity was
determined by spiking each of the following compounds into a plasma sample with known BNP
concentration.

% cross-reactivity = (concentration of spiked sample — concentration of unspiked sample) x 100

(concentration of compound added)

Compound Concentration Added % Cross-reactivity
Alpha-ANP (1-28) 1000 pg/mL ND* ]
NT-proBNP (1-21) 1000 pg/mL ND
NT-proBNP (1-46) 1000 pg/mL ND
NT-proBNP (1-76) 1000 pg/mL ND
. NT-proBNP (22-46) 1000 pg/mL - ND

" NT-proBNP (47-76) ' 1000 pg/mL ND
CNP (7-28) 1000 pg/mL ND
DNP 1000 pg/mL ND
VNP 1000 pg/mL ND
Adrenomedullin 1000 pg/mL ND
Aldosterone 1000 ng/mL ND
Angiotensin [ 600 pg/mL ND
Angiotensin 11 600 pg/mL ND ’
Angiotensin III 1000 pg/mL ND
Arg-Vasopressin 1000 pg/mL ND
Renin C 50 ng/mL ND
Urodilatin 1300 pg/mL ND

*  ND=Not Detectable
Interference testing was determined according to CLSI Document EP7-A2.46

Analytical Sensitivity and Assay Range

The ADVIA Centaur BNP assay measures BNP concentrations up to 5000 pg/mL

(1445 pmol/L) with a minimum detectable concentration (analytical sensitivity) of < 2.0 pg/mL

(0.58 pmol/L). Analytical sensitivity is defined as the concentration of BNP that corresponds to
“the RLUs that are two standard deviations more than the mean RLUs of 20 replicate

determinations of the BNP zero standard. This response is an estimate of the minimum

detectable concentration with 95% confidence.

Functional Sensitivity

The functional sensitivity is defined as the lowest BNP concentration determined at a
coefficient of variation of 20%. The ADVIA Centaur BNP assay functional sensitivity was
determined to be 2.5 pg/mL (0.72 pmol/L).
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The Total % CV profile in the assay range of 0—500 pg/mL is shown in the following figure:

kv/ Total _CV Profile for ADVIA Centaur BNP
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Dilution Recovery

' Five human plasma samples in the range of 1480 to 4426 pg/mL (428 to 1279 pmol/L) of BNP
were diluted on-board 1:2, 1:5, and 1:10 with Multi-Dilueit 1 and assayed for recovery and
parallelism. The recoveries ranged from 87% to 106% with a mean of 97%.

Observed Expected Observed Expected

Sample Dilution {pg/mL} (rg/mL) {pmoll) (pmoliL) Recovery %
1 — 4426 4426 1279 1279
1.2 2258 2213 653 640 102
1:5 793 885 229 256 90
10 383 443 1o 128 87
Mean 93
: . 2 — 3729 3729 1078 1078
N 1:2 1880 1864 543 539 101
1:5 698 746 202 216 94
1:10 345 - 373 100 108 93
Mean : 96
. 3 — 4319 4319 1248 1248
12 2296 2159 664 624 106
1:5 861 864 249 ) 2500 100
1:10 412 432 119 125 95
Mean . 100
4 — 2074 2074 599 599
1:2 1037 1037 300 300 100
1.5 379 415 110 120 91
1:10 194 207 56.1 : 59.8 94
Mean 95
5 — 1480 1480 428 428
1.2 744 740 ' 215 214 101
1.5 283 296 8i.8 85.5 96
1:10 150 148 ' 434 42.8 i0l
Mean 99
Mean ' 97

®
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Linearity

17720

Patient samples with high BNP concentrations were mixed in various proportions with patient
samples containing low levels of BNP ranging from 6.5 to 190 pg/mL {1.9 to 55.0 pmol/L). The
samples with high BNP concentrations varied from 252 to 1116 pg/mL (72.8 to 322 pmol/L).
When compared to the expected vahie, the measured (recovered) values of BNP averaged

103% with a range of 93 to 113%.

Sample - BNP Added  Observed Expected BNP Added  Observed Expected %
{ratio highflow} (pg/mL) {pg/mL) {pg/mL} {pmolil) {pmoliL) {pmol/L) Recovery
1
Neat 742 742 214 214
(1:3) 766 141 151 221 40.6 43.6 93
(1:1}) 153 222 227 44.3 64.1 65.7 98
3:1) 230 287 304 66.4 82.9 87.8 94
Neat 380 380, 110 110
‘ Mean 95
2
Neat 13.8 13.8° 40 4.0
(1:3) 59.5 815 73.3 172 235 21.2 111
(D 118.9 150 133 344 432 383 113
(3:) 178.3 201 192 51.5 58.2 55.5 105
Neat 252 252 72.7 72.7

Mean 110
3
Neat 498 498 14.4 14.4
(1:3) 80.2. 133 130 23.2 38.6 376 103
(a1 160 225 210 464 65.0 60.8 107
G:n 241 286 290 69.5 82.6 839 93
Neat 377 3N 107 107

Mean 103
4 190 190 35.0 55
(1:3) 78.1 270 268 226 779 715 100
(.1 156 344 346 45.1 99.3 100 99
G 234 437 424 67.6 126 123 103

502 302 145 145

Mean - 101
5
Neat 6.5 6.5 1.9 19
(1.3) 277 309 284 80.2 893 32.1 109
(1:1) 555 606 561 160 175 162 108
a:n 833 866 839 241 250 242 103
Neat 1116 1116 323 323

Mean 107
Mean : 103
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Precision

Six samples were assayed 4 times, in 20 runs, on 2 systems (n = 160 for each sample), over a
period of 20 days. The following results were obtained:

Mean Mean Within-run Run-to-run Total
pgmt) {pmol/L) % CV % CV % CV
294 8.5 4.3 1.9 4.7
48.5 14 2.5 2.1 3.5
410 119 1.8 1.9 2.8
458 132 2.0 1.5 28
1452 420 20 0.5 23
1736 502 21 1.7 " 29
Standardization

."The ADVIA Centaur BNP assay is traceable to an internal standard manufactured using
synthetic human BNP (amino acid 77-108). Assigned calibrator doses and ranges for quality
control material are traceable to this standardization.

The ADVIA Centaur BNP value assignment was adjusted based on a decision threshold that
provides both high assay specificity (> 95%) and also is above the upper confidence interval of
the 95t" percentile of the reference population without heart failure. At 100 pg/mL, based on the
outcome of clinical trials, this decision threshold exceeds both criteria with a clinical specificity
0f 97.4%. In clinically confirmed heart failure, 72.6% of the patients had elevations greater than
100 pg/mL.

Technical Assistance

For customer support, contact your local technical support provider or distributor.

www.siemens.com/diagnostics
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BR

Assay for CA 27.29
Assay Summary
Sample Type Serum
Sample Volume 25l
Calibrator G
Sensitivity and Assay Range . 3.5-450 UimL
Contents
REF Contents Number of Tests
03896216 5 ReadyPack® primary reagent packs containing ADVIA Centaur® . 250

" (116735) BR Lite Reagent and Solid Phase

Intended

) from different manufacturers, can vary because of differences in assay methods and reagent

:

ADVIA Centaur BR Master Curve card
or

02419937 | ReadyPack primary reagent pack containing ADVIA Centaur 50
(116734) BR Lite Reagent and Solid Phase

ADVTIA Centaur BR Master Curve card

For a definition of symbols used in product labeling, refer to Understanding the Symbols in
Appendix D of the Assay Guide.

Use

The ADVIA Centaur BR assay is an in vitro diagnostic test for the quantitative serial
determination of cancer antigen CA 27.29 in human serum using the ADVIA Centaur and
ADVIA Centaur XP systems. The test is intended for use as an aid in monitoring patients
previously treated for Stage 11 or Stage III breast cancer. Serial testing for CA 27.29 in the
serum of patients who are clinically free of discase should be used in conjunction with other
clinical methods used for the early detection of cancer recurrence. The test is also intended for
use as an aid in the management of breast cancer patients with metastatic disease by monitoring
the progression or regression of disease in response to treatment.

WARNING: The concentration of CA 27.29 in a given specimen, as determined by assays

spec1ﬁc1ty The results reported by the laboratory to the physician must include the identity of
the assay for CA 27.29 used. Values obtained with different assay methods cannot be used
mterchangeably If, in the course of monitoring a patient, the assay method used for
determmmg serial levels of CA 27.29 is changed, the laboratory must perform additional serial
testmg to confirm baseline values.

IUmted States federal law restricts this device to sale and distribution by or on the order of a
physician, or to a clinical laboratory; and use is restricted to, by, or on the order of a physician
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Materials Required but Not Provided

REF Description Contents
02034474 Calibrator G 6 vials of low calibrator [cma]1
(112777)

6 vials of high calibrator

or

06354201 Calibrator G 2 vials of low calibrator [enJ1]
(112776)
2 vials of high calibrator  [ea] ]
06288756 ADVIA Centaur BR Pretreatment Reagent 2 ReadyPack ancillary reagent packs containing
(116746) [re] 10.0 mL/pack
03395373 Ancillary Probe Wash | 2 ReadyPack ancillary: reagent packs
containing 25 mL per pack
Optional Reagents
. REF " Description Contents
07907174 ADVIA Centaur Multi-Diluent 1 6 ReadyPack a:ﬁl-lary reagent packs
(110313} containing 25 mi/pack
or
07293184 ADVIA Centaur Multi-Diluent 1 ’ 2 ReadyPack ancillary reagent packs
(110312) containing 25 mL/pack
09348792 Multi-Diluent 1 50 mL/vial
(672177)
04554629 BR Master Curve Material 7x 1 mL
(112771)

Summary and Explanation of the Test

Breast cancer is the most common cancer among women in the United States. There will be an
estimated 184,600 new cases of this disease and 44,700 deaths expected in 1997.1 While most
newly diagnosed cases of breast cancer present with only local disease, where the 5 year
survival rate is 96%, 42% are diagnosed with disease outside the breast.2 For these women, the
5 year survival rate is 76% for those with regional disease and only 20% for those with distant
metastases.? The vast majority of breast cancer deaths are from advanced, disseminated disease.
Although many therapeutic modalities exist for the treatment of metastatic disease, most breast
cancers usually become refractory to specific drugs and require second and third line regimens.
A circulating tumor marker, such as CA 27.29, which can monitor response to therapy and can
indicate disease status is a valuable tool in the management of these patients.

CA 27.29 is a highly polymorphic glycoprotein belonging to the mucin family and is the
product of the MUC-1 gene.4 It is most useful using serial measurements to monitor both the
course of disease and response to therapy because of the direct correlation of changing levels of
CA 27.29 with clinical status.56 In patients with known metastases, a reduction in levels of this
marker indicates a good response to treatment, while increasing levels indicate resistance to
therapy and progressive disease and justify further clinical evaluation and regular monitoring.7
1t has also recently been shown that an elevation of CA 27.29 levels above the upper limit of
normal in patients with no clinical evidence of disease is an early indicator of recurrence.? An
elevated serum CA 27.29 level in patients in remission of Stage Il or 111 breast cancer provided
a positive predictive value of 83.3% for recurrent disease, with an average lead time of 5.3
months before recurrence was clinically established.?

BR _ 116751 Rev. J, 2009-07
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Assay Principle

The ADVIA Centaur BR assay is a fully automated, competitive immunoassay using direct,
chemiluminescent technology. The Lite Reagent is composed of a monoclonal mouse antibody
specific for CA 27.29, labeled with acridiniiim ester. The antibody used in the assay, MADb
B27.29, binds to a peptide epitope in the tandem repeat region of the MUC-1 gene product. The
Solid Phase is composed of purified CA 27.29, which is covalently coupled to paramagnetic
particles. After onboard pretreatment, the sample is incubated with both Lite Reagent and Solid
Phase simultaneously for 7.5 minutes,

The system automatically performs the following actions:
* dispenses 25 uL of sample and 50 pL of Pretreatment Reagent into‘a cuvette

» dispenses 50 pL of Lite Reagent and 250 iL of Solid Phase and incubates for 7.5 minutes
at 37°C

-+ separates, aspirates, and washes the cuvettes with reagent water’

*  dispenses 300 pL each of Acid Reagent and Base Reagent to initiate the chemiluminescent
reaction

« reports results according to the selected option, as described in the system operating
instructions or in the online help system

An inverse relationship exists between the amount of CA 27.29 present in the patient sample
and the amount of relative light units (RLUSs) detected by the system.

Specimen Collection and Handling

Serum is the recommended sample type for this assay.

Plasma samples should not be used because their performance in this assay has not been
determined.

The following recommendations for handling and storing blood samples are furnished by the
Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS}):10

» Collect all blood samples observing universal precautions for venipuncture.

*  Allow samples to clot adequately before centrifugation.

*  Keep tubes stoppered and upright at all times.

« Do not use samples that have been stored at room temperature for longer than 8 hours.

* Tightly cap and refrigerate specimens at 2° to 8°C if the assay is not completed within
8 hours.

*  Freeze samples at or below -20°C if the sample is not assayed within 48 hours.
«  Freeze samples only once and mix thoroughly after thawing,
Before placing samples on the system, ensure that samples have the following characteristics:

»  Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

+  Samples are free of bubbles.

' L1
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Reagents
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Store the reagents upright at 2-8°C.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of
the reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about
preparing the reagents for use, refer to Appendix C, Handling Reagenis.

Reagent Pack Reagent Volume  Ingredients Storage Sfability
ADVIA Centaur Lite Reagent 25mL/  monoclonal mouse 2-8°C  until the expiration date on
BR ReadyPack reagent  anti-CA 27.29 antibody the pack label.
primary reagent pack {~1.2 pg/mL) labeled with For onboard stability, refer
pack acridinium ester in buffered to Onboard Stability and
) saline with preservatives Calibration Interval.
Solid Phase 12.5mL/ humarn CA 27.29 2-8°C, until the expiration date on
reagent  (~0.72 U/mL} covalently the pack label.
pack coupled to paramagnetic For onboard stability, refer
particles in buffer with to Onboard Stability and
preservatives Calibration Interval.
- ADVIA Centaur = Pretreatment 10.0 mL/ sodium hydroxide (0 24N) 2-8°C  until the expiration date on
° BR Pretreatment Reagent reagent the pack label
[e] ReadyPack pack ©oor

ancillary reagent

28 consecutive days after

pack accessing the ancillary
reagent pack
ADVIA Centaur Multi-Diluent | 250 mL/ equine serum with sodinm  2-8°C  until the expiration date on
[won] 1] reagent  azide (0.1%) and the pack label
ReadyPack pack preservatives or

ancillary reagent

pack

ADVIA Centaur Probe Wash

28 consecutive days after
accessing the ancillary
reagent pack

until the expiration date on
the pack label

250mL/ 0.4 N sodium hydroxide 2-8°C

ReadyPack reagent

ancillary reagent pack or

pack*

14 consecutive days after
accessing the ancillary
reagent pack

X
&

R36/38  Irritant! Irritating to eyes and skin. Avoid contact with skin and eyes. In case of contact with eyes,
$24/25 rinse immediately with plenty of water and seek mcdlcal advice. Contains: sodium hydroxide;
526 Pretreatment Reagent

CAUTION! POTENTIAL BIOHAZARD: Contains human source material. While each human serum or plasma
donor unit used in the manufacture of this product was tested by FDA-approved methods and found
nonreactive for hepatitis B surface antigen (HBsAg), antibody to hepatitis C (HCV), and entibody to HIV-1/2,
all products manufactured using human source material should be handled as potentially infectious. Because
no test method can offer complete assurance that hepatitis B or C viruses, HIV, or other infectious agents are
absent, these products should be handled according to established good laboratory practices.11-13

CAUTION: This device contains material of animal ongm and should be handled as a potential
carrier and transmitter of disease.

NOTE:

Sodium azide can react with copper and lead plumbing to form explosive metal azides.

On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

For in vitro diagnostic use.

BR
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Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

NOTE: Mix all primary reagent packs by hand before loading them onto the system. Visually
inspect the bottom of the reagent pack to ensure that all particles are dispersed and resuspended.
For detailed information about preparing the reagents for use, refer to Appendix C, Handling
Reagents.

Load the ReadyPack reagent packs in the primary reagent area using the arrows as a placement
guide. The system automatically mixes the primary reagent packs to maintain homogeneous
suspension of the reagents. Load the BR Pretreatment Reagent ReadyPack reagent pack in the
ancillary reagent entry. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

. If automatic dilution of a sample is required, load ADVIA Centaur Multl Diluent 1 in the
ancillary reagent entry.

Onboard Stability and Calibration Interval

You can run the ADVIA Centaur BR assay using either the high or low volume usage option. If
you use the low volume usage option, you must modify the test definition parameters for the
assay. Refer to the ADVIA Centaur Reference Manual or to the online help system for
instructions on modifying the Primary Reagent Stability option to USE BEYOND.

« High volt‘Jme usage = use of more than one primary reagent pack within the Onboard
Stability period indicated in the table for High Volume Usage.

* Low volume usage = use of less than one primary reagent pack within the Onboard
Stability period indicated in the table for High Volume Usage.

High Volume Usage
NOTE:

«  Discard the primary reagent packs at the end of the High Volume Usage onboard stability
interval.

* Do not use reagents beyond the expiration date.

Onboard Stability Calibration Interval
7 days 7 days

Additionally, the ADVIA Centaur BR assay requires a two-point calibration when:
* changing lot numbers of primary reagent packs.
* replacing system components.

* quality control results are repeatedly out of fange.

~.1
o0
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Low Volume Usage

NOTE:
* For low volume usage, load and run only one primary reagent pack on the system at a time.

+  Perform a calibration every time a fresh primary reagent pack is loaded on the system.
* Discard the primary reagent pack at the end of the Low Volume Usage onboard stability.

*  When the Primary Reagent Stability option is set to USE BEYOND, the system displays a
‘Verify Stability’ flag when the reagent exceeds the defined onboard stability.

* Do not use reagents beyond the expiration date.

Onboeard Stability Calibration Interval
28 days 7 days

Additionally, the ADVIA Centaur BR assay requires a two-point calibration when:
-+ changing lot numbers of primary reagent packs.
* replacing system components.

* quality control results are repeatedly out of range.

Master Curve Calibration

The ADVIA Centaur BR assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system. '

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on each day that samples are analyzed. Quality
conirol samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

Siemens Healthcare Diagnostics recommends the use of commercially available quality control
materials with at least 2 levels (low and high). A satisfactory level of performance is achieved
when the analyte values obtained are within the Acceptable Control Range for the system or

within your range, as determined by an appropriate internal laboratory quality control scheme.

If the quality control results do not fall within the Expected Values or within the laboratory’s
established values, do not report results. Take the following actions:

*  Verify that the materials are not expired.

+  Verify that required maintenance was performed.

+  Verify that the assay was performed according to the instructions for use.
* Rerun the assay with fresh qualiiy control samples.

« If necessary, contact your local technical support provider or distributor for assistance.

BR - 116751 Rev. J, 2000-07
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Sample Volume

This assay requires 25 uL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. Sample predilution is not required.
Refer to Dilutions for information about samples with values above the assay range. For
detailed information about determining the minimum required volume, refer to Sample Volume
Requirements in the ADVIA Centaur Reference Manual.

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Notes

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum CA 27.29 results in U/mL.

Dilutions

»  Serum samples with levels of CA 27.29 greater than 450 U/mL must be diluted and retested
to obtain accurate results.

+  Patient samples can be automatically diluted by the system or prepared manually.

»  For automatic diluticns, ensure that ADVIA Centaur Multi-Diluent 1 is loaded and set the
system parameters as follows:

Dilution point: < 450 U/mL
Dilution factor: 10, 20

For detailed information about automatic dilutions, refer to the system operatmg
instructions or to the online help system.

» Manually dilute the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

*  Use Multi-Diluent 1 to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

»  Ensure that results are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.
Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.

116751 Rev. J, 2009-07 : 20 BR
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Limitations

NOTE: Do not interpret levels of CA 27.29 as absolute evidence of the presence or the absence of
mahgnant disease. Before treatment, patients with confirmed breast carcinoma frequently have
levels of CA 27.29 within the range observed in healthy individuals. Additionally, elevated
levels of CA 27.29 can be observed in patients with nonmalignant diseases. Measurements of
CA 27.29 should always be used in conjunction with other diagnostic procedures, including
information from the patient’s clinical evaluation.

WARNING: Do not use the ADVIA Centaur BR assay as a screening test or for diagnosis.
iNormal levels of CA 27.29 do not always preclude the presence of disease.

Il-leterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.14 Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required.

. Exercise caution when interpreting ADVIA Centaur BR levels during pregnancy.!s

The concentration of CA 27.29 in a given specimen determined with assays from different
manufacturers can vary because of differences in assay methods, calibration, and reagent
specificity. CA 27.29 determined with different manufacturers’ assays will vary depending on
the method of standardization and antibody specificity. Therefore, it is important to use assay-
specific values to evaluate quality control results.

Endogenous interferents, such as high concentrations of hemoglobin, lipids, bilirubin and total
protein, had no effect beyond the limits of random within-run variations. Mean recoveries were
within 5% of the control level for all interferents tested.

Substance Amount % Recovery

Conjugated Bilirubin 20 mg/dL 99.6 -

Unconjugated Bilirubin 20 mg/dL 100.0

Triglycerides 3000 mg/dL 101.6

Hemoglobin 500 mg/dL 104.3

Total Protein 12 g/dL. 100.0
Expected Results

The analytical performance of the ACS:180® BR assay was evaluated using a panel of

103 samples from patients with clinically diagnosed breast cancer. All samples were analyzed
‘using the ACS:180 BR assay and another commercially available method that also measures
CA 27.29. A correlation of the two assays was performed by linear regression analysis. The
correlation coefficient was 0.96 with a slope of 1.045 and an intercept of 7.6.

During the clinical trial to establish the performance characteristics of the ACS:180 BR assay,
serum samples from 314 apparently healthy female blood donors were tested. The women were
over the age of 18 years and approximately 50% were post-menopausal. The Upper Limit of
Normal (ULN) for this group, defined as the 99th percentile of the abserved results, was
established at 38.6 U/mL. Additional data were generated on a panel of samples from patients
with various diseases and conditions, as shown in the following table. These data indicate the
percentage of samples with levels of CA 27.29 above the ULN,

% of Patients with levels of CA 27.29

Sample Category N > 38.6 UimL (ULN)

Normals 314 1

Metastatic breast cancer 97 81

Benign breast disease 129 3

. Malignant disease
Stomach 29 7
Colon 43 26
BR : 116751 Rev. J, 2009-07
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% of Patients with fevels of CA 27.29

Sample Category N > 38.6 Wml (ULN)
Lung 47 43
Pancreas 45 47
Ovarian 50 56
Liver 20 60
Prostate 34 18
Uterus 30 13
Pregnancy . 49 2
Lactating women 37 i1
Cirrhosis 25 24
Endometriosis 24 8 !
Chronic Hepatitis 48 10
Ovarian Cyst 50 6
Renal Impairment 20 15

* As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results.!6 -

Clinical Trial Results

Monitoring Stage If or Stage lil Breast Cancer Patients for Disease Recurrence

This ACS:180 BR assay clinical trial was comprised of specimens from 162 patients who
were enrolled in a multi-center prospective study. These patients were previously treated

for Stage I or Stage Il breast cancer and had no evidence of disease (NED) at the time of
study entry (at least 1 year post-surgery). Patients were monitored over the length of the study
(18 to 24 months) by determining the CA 27.29 levels in serial blood specimens drawn at each
visit with their clinician. All patients included in the ACS:180 BR clinical study were lymph
node positive at time of surgery, and had at least three serial bleeds after study enrollment.
Specimen testing was performed in parailel using the ACS:180 BR assay and another
commercially available method that measures CA 27.29. '

Sensitivity, specificity, and predictive values (PPV and NPV) of the ACS:180 BR assay as an
aid in monitoring for the recurrence of breast cancer were calculated against disease recurrence
as defined by clinical outcome. Of the 162 patients included in the study, 25 showed clinical
evidence of disease recurrence. Breast cancer recurrence was established using clinical
symptoms, and/or general or specific imaging techniques; for example, x-ray, mammogram,
‘magnetic resonance imaging, computerized tomography, ultrasound, bone scan, or liver scan.
The utility of the ACS:180 BR assay as an aid for the detection of breast cancer recurrence was
analyzed under two scenarios:

» Using any single ACS:180 BR result greater than the ULN (38.6 U/mL) prior to disease
recurrence.

= Using two consecutive ACS:180 BR results greater than the ULN (38.6 U/mL) prior to
disease recurrence.

i

116751 Rev. J, 2009-07 ' _ &2 BR



10/16

BR

ADVIA Centaur and ADVIA Centaur XP Systems

Assay results above the ULN must have occurred prior to, or at the same time as, the clinical
diagnosis of recurrence in order to be considered predictive of disease recurrence. Statistical
analyses showed that the ACS:180 BR assay performance at the testing sites was not
statistically different, so the combined performance data from all patients are shown in the
following table:

Assay Concordance with Disease Recurrence
Estimate* Using Two Consecutive

Performance Parameter Estimate* Using One Elevated Value Elevated Values
Sensitivity 60% (39-79) 48% (28-69)
Specificity 93% (87-96) 98% (94-100)
PPV 60% (39-79) 80% {52-96)
NPV 93% (87-96) 91% (85-95)

*  Numbers in parentheses represent the 95% confidence intervals.
In this clinical trial, results from the commercially available comparator assay, using one

“elevated value, showed that sensitivity ranged from 58% to 62% at the two sites, specificity

ranged from 53% to 97%, PPV ranged from 23% to 73%, and NPV ranged from 84% to 94%.
Using two elevated values, the sensitivity ranged from 38% to 42%, specificity ranged from
86% to 100%, PPV ranged from 42% to 100%, and NPV ranged from 86% to 92%.

The positive and negative predictive values vary depending on the prevalence of disease
recurrence. The following table contains the ACS:180 BR expected positive and negative
predictive values for a range of realistic prevalences for the recurrence of disease. These
expected values were based on the combined assay performance data presented in the
preceeding table and the mean prevalence rate of disease recurrence of 15% at the two testing
sites.

Expected Predictive Values at Various Prevalences of Disease Recurrence Using One or Two
Consecutive Assay Values Greater Than the Upper Limit of Normal

Using One Elevated Value Using Two Consecutive Elevated Values
Prevalence of Disease Recurrence PPV NPV PPV NPV
10% 49% 95% 73% 94%
15% 60% 93% 81% 91%
20% 68% 90% 86% 88%
25% ) 74% © 8T% 89% 85%
30% 79% 849% 91% 81%

Management of Patients with Metastatic Disease for Progression or Regression of Disease
in Response to Therapy

This clinical trial was a multi-center prospective study of 97 breast cancer patients with
metastatic disease. All patients received treatment during the study. Patients were enrolled at
six sites and all ACS:180 BR testing was performed at three 1aboratories not associated with the
patient enrollment sites.

116751 Rev. J, 2009-07
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'

The clinical sensitivity and specificity of the ACS:180 BR assay in relation to changing disease
status in metastatic breast cancer patients were determined using a 20% increase in assay levels
as an indication of progressing disease. In addition, the positive predictive value, the percentage
of patients with increases above 20% who had clinically progressing disease was calculated.
Calculations were based on the 79 patients who had assay levels above the ULN. Patients were
considered to have completed the trial at the time of diagnosis of progressing or regressing
disease. Patients with stable disease were followed anywhere from 2 to 7 months. The
following tables summarize the study results:

Concordance of Changes in Clinical Status and Changes in CA 27.29 Antigen Level
among 79 Patients '

Disease Status ,
Progression Regression/Stable
Change in Assay Levels {number of patients) {mumber of patients)
2 20% Increase 33 10

< 20% Increase 12 ) 24

" ACS:180 BR Assay Concordance with Clinical Diagnosis in Metastatic Breast Cancer Patients

. Estimate*
Sensitivity to Change in Disease Status 73% (58-85%)
Specificity to Change in Disease Status T1% (53-85%)
Positive Predictive Value to Change in Disease Status T1% (61-88%)
Negative Predictive Value to Change in Disease Status 67% (49-81%)

*  Values in parentheses represent the 95% confidence intervals.

The positive and negative predictive values (PPV and NPV) to change in disease status depend
on the underlying prevalence of disease progression. The PPV and NPV values listed in the
table above, were calculated using the prevalence of disease progression (57%) which was

116751 Rev. J, 2008-07 - . BR
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observed in the clinical trial. The following table lists the positive and negative predictive
values for other hypothetical prevalences of disease progression:

Prevalence of Disease Progession PPV NPV

25% 45.4% 88.8%
35% 57.3% 83.1%
45% 67.1% 76.4%
55% 75.3% 68.4%
65% 82.2% 58.8%
75% 88.2% 46.5%

Performance Characteristics ,

BR

Specificity

There are no known cross-reactants for CA 27.29. The potential interference of

_-chemotherapeutic agents, therapeutic drugs, and related tumor marker antigens was tested using
the ACS:180 BR assay by adding these substances to five serum pools containing CA 27.29

ranging from 5.1 to 445.4 U/mL. The therapeutic drugs were spiked into patient serum pools
and then diluted to a final concentration 10 times (or less depending on the solubility of the
drug) the peak concentration normally found in serum immediately after infusion. The level of
CA 27.29 in each of these pools was then determined and normalized to the level without the
respective drugs or antigens.

Substance Mean % Recovery Substance Mean % Recovery
Acetaminophen (10X) 96.3 Granisetron HCI (10X) 99.9
Cimetidine (40X) 100.9 Lorazepam (10X) 98.0
Ciprofloxacin (10X) 100.1 Megestrol acetate (5X) 105.2
Cyclophosphamide (1X) 96.2 Methotrexate (10X} 105.8
Codeine (10X) 96.9 Morphine (10X) 95.6
Dexamethasone (10X) 100.2 Ondansetron (10X} 93.3
Diphenhydramine HC1 (10X) 101.8 Paclitaxel (2X) 101.7
Doxorubicin (10X} 95.9 Prochlorperazine (10X) 96.4
Etoposide (2X) 99.5 Tamoxifen (10X} 96.6
5-Fluorouracil (10X) 104.2 Vinorelbine tartrate (10X) 104.9
Antigen Amount Mean % Recovery
Carcinoembryonic antigen (CEA) 30 ng/mL 103.8

_Ovarian Cancer antigen (CA 125} 300 U/mL 105.9

GI Cancer antigen (CA 19-9) ’ 300U/mL - 103.6

Interference testing was determined according to CLSI Document EP7-A2.17

Analytical Sensitivity and Assay Range

The ADVIA Centaur BR assay measures CA 27.29 concentrations up to 450 U/mL with a
minimum detectable concentration {analytical sensitivity) of 3.5 U/mL. Analytical sensitivity is
defined as the concentration of CA 27.29 that corresponds to the RLUs that are two standard
deviations less than the mean RLUs of replicate determinations of the BR zero standard. This
response is an estimate of the minimum detectable concentration with 95% confidence.

Method Comparison

For 225 samples in the range of 6.54 to 448.94 U/mL, the relationship of the ADVIA Centaur
BR assay to the ACS:180 BR assay is described by the following equation:

ADVIA Centaur BR = 1.00 (ACS:180 BR) - 0.94 U/mL
Correlation coefficient (r) = 0.99

116751 Rev. J, 2009-07
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Dilution Recovery

Ten human serum samples in the range of 326.04 to 416.17 U/mL of CA 27.29 were diluted
1:2, 1:4, 1:8, and 1:16 with Multi-Diluent 1 and assayed for recovery and parallelism. The
recoveries ranged from 81.3% to 109.0% with a mean of 99.6%.

Observed Expected
Sample Difution (Wmt) {UmL) Recovery %
1 — 416.17
1:2 212.26 208.09 102.0
i4 106.58 104.04 102.4
1:8 - 51.63 52.02 99.3
1:16 26.52 26.01 102.0 '
Mean 101.4
2 — 386.62
1:2 183.88 193.31 95.1
1.4 90.08 © 96.66 932
-1:8 ' 44.37 48.33 91.8
I:16 19.65 24.16 T 813
Mean . 90.4
"3 -— 326.04
1:2 164.81 163.02 101.1
1:4 81.19 81.51 99.6
1.8 40.56 40.76 995
1:16 19.63 20.38 96.3
Mean 99.1
4 — 398.40
1:2 204.16 199.20 102.5
14 100.49 99.60 100.9
1:8 49,28 4980 99.0
1:16 23.21 24.90 932
Mean 98.9
5 — 368.97
1:2 195.18 184.48 105.8
1:4 100.54 9224 109.0
1:8 49.96 . 46.12 108.3
1:16 22.30 23.06 96.7
Mean 105.0
6 — ~ 369.10 .
1:2 193.51 184.55 104.9
1:4 94 98 9227 102.9
1:8 48.61 46.14 105.4
1:16 20.98 23.07 90.9
Mean 101.0
7 — 359.79 .
1:2 187.44 179.90 104.2
14 91.34 8995 101.5
1:8 44.11 44.97 58.1
1:16 22.14 2249 98.4
Mean 100.6
8 — 383.10
1:2 198.88 191.55 103.8
1:4 97.15 95.78 101.4
1:8 49.91 47.89 104.2
i:16 22.6% 23.94 94.6
Mean 101.0

:
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Observed Expected
Sample Dilution {UWmtL) {U/mL) Recovery %
9 — 396.14
1:2 199.04 198.07 100.5
1:4 96.94 99.03 97.9
1:8 48.20 49.52 973
1:16 24.19 2476 97.7
Mean 98.4
10 — 380.70
1:2 191.23 190.35 100.5
1:4 . 97.82 95.17 102.8
1:8 46.97 47.59 98.7
I:16 2374 23.79 99.8
Mean i00.5
Mean 99.6
" Spiking Recovery

Varying amounts of CA 27.29 were added to six serum samples with endogenous levels of
CA 27.29 ranging from 11.89 to 31.36 U/mL and tested in the ACS:180 BR assay. The amount
of CA 27.29 that was added varied from 29.94 to 460.29 U/mL. When compared to the
expected value, the measured (recovered) values of CA 27.29 averaged 98.6% with a range of
87.5to 128.9%.

Amount Added Observed
Sample {UimL} (WmL) Recovery %
1 —_ 11.89
29.94 40.54 95.7
56.41 68.06 99.6
90.91 99.29 96.1
154.58 161.69 96.9
299.85 314.37 100.9
Mean 97.8
2 — 11.93
29.94 40.48 95.4
56.41 66.11 96.0
90.91 104.16 101.5
154.58 165.44 99.3
299.85 315.23 101.2
Mean 98.7
3 — 22.06
29.94 52.35 101.2
56.41 79.87 102.5
90.91 113.71 100.8
154.58 176.10 99.7
299.85 333.37 ©103.8
Mean 101.6
4 — 19.19
29.94 45.72 83.6
56.41 91.92 128.9
90.91 107.26 96.9
154.58 170.11 97.6
299.85 315.23 98.7
Mean 102.2

116751 Rev. J, 2009-07

&7



any

ADVIA Centaur and ADVIA Centaur XP Systems 15/ 16

Amount Added Observed

Sample {WmL) {Wml) Recovery %
5 — 31.36
2994 58.33 90.1
56.41 84.80 94.7
9091 120,12 97.6
154.58 175.80 96.0
299.85 328.84 99.2
Mean 95.5
6 — 12.79
29.94 ’ 3899 87.5
56.41 69.03 99.7 '
90.91 100.99 97.0
154.58 162.03 96.5
299.85 308.39 98.6
46029 45807 96.7
“Mean 96.0
Mean 98.6

Precision {(Reproducibility)

Four samples were assayed 6 times, in 12 runs, on 6 systems {n-= 72 for each sample), over a
period of 4 days. The following results were obtained:

Mean (WmL) Within-run % CV  Run-torun % CV  Tolal % CV
30.5 52 55 76
88.2 1.9 2.1 238 J
136.7 1.7 15 23
350.3 14 3.8 4.1
Standardization

The ADVIA Centaur BR assay is traceable to an internal standard manufactured using highly
purified CA 27.29, Assigned values for calibrators are traceable to this standardization.

Evaluating Results

The following is recommended when you observe poor reproducibility of CA 27.29 values at
low levels or if you are not satisfied with assay performance:

Ensure that the assay reagent and calibrator lot numbers and expiration dates match those
entered in the system.

Ensure that the calibrators, quality control materials, and assay reagents were prepared
according to the recommended procedures.

Ensure that the recommended sample collection and handling procedures were followed.
Ensure that the recommended system cleaning procedures were followed.
Ensure that Type 1l reagent water was used when operating the system.?

Visually check the probe and tubing for obstructions, leaks, and deformities such as
pinched or crimped tubing.

Take further corrective action following established laboratory procedures.
Calibrate the system using new assay reagents, calibrators, and quality control samples.

Contact your local technical support provider or distributor for technical assistance.

116751 Rev. J, 2009-07 : BR
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Technical Assistance

For customer support, contact your local technical support provider or distributor.

www.siemens.com/diagnostics
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CA 1251 43

Assay Summary
Sample Type ‘Serum
Sample Volume 50pul
Calibrator CA 12511
Sensitivity and Assay Range 2-600 WmL
Contents
REF Contents | Number of Tests
01678114 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500
(128533) CA 125I1 Lite Reagent and Solid Phase
' ~ ADVIA Centaur CA 12511 Master Curve card
or .
09427226 1 ReadyPack primary reagent pack containing ADVIA Centaur 100
(128532) CA 12511 Lite Reagent and Solid Phase

Intended

ADVIA Centaur CA 12511 Master Curve card

For a definition of symbols used in product iabeling, refer to Understanding the Symbols in
Appendix D.

Use

For in vitro diagnostic use in the quantitative, serial determination of CA 125 in human serum
and to aid in the management of patients with ovarian carcinoma using the ADVIA Centaur®
and ADVIA Centaur XP systems. The test is intended for use as an aid in monitoring patients
previously treated for ovarian cancer. Serial testing for CA 125 in the serum of patients who are
clinically free of disease should be used in conjunction with other clinical methods used for the
early detection of cancer recurrence. The test is also intended for use as an aid in the
management of ovarian cancer patients with metastatic disease by monitoring the progression
or regression of disease in response to treatment. It is recommended that the ADVIA Centaur

(CA 125 1 assay be used under the order of a physician trained and experienced in the

management of gynecological cancers. This assay is not intended for screening or diagnosis of

_ovarian cancer or for use on any other system.

Materials

i

WARNING: The concentration of CA 125 in a given specimen, as determined by assays from
different manufacturers, can vary due to differences in assay methods and reagent speciﬁcity

he‘results reported by the:laboratory to the physmlan must include the identity of the assay:for
CA 125 used. Values. obtamed with different assay methods cannot be used mterchangeably If,
in the course of monitoring'a patient, the assay method used for determining serial levels of
CA 125 is changed, the laboratory must perform additional testing to confirm baseline valiies.
[l“he ADVIA Centaur CA 125 11 assay is based on the OC 125 and M11 antibodies available
Fhrough agreement with Flljll‘eblo Dlagnostlcs Inc Agsays using, antlbodles other than OC 125
and M11 may give. different results.

Required But Not Provided

REF Description Contents

02462395 CA 12511 Calibrator 6 vials of low calibrator [eu]1)
(128537) 6 vials of high calibrator [ ]
or .

09750760 CA 12511 Calibrator 2 vials of low calibrator [@f1]
(128536) 2 vials of high calibrator (£ ]
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Optional Reagents
REF Description Contents
07907174 ADVIA Centaur Multi-Diluent 1 6 ReadyPack ancillary reagent packs
(110313) containing 25 mL/pack
or A
07293184 - ADVIA Centaur Multi-Diluent 1 2 ReadyPack ancillary reagent packs
(110312) containing 25 mL/pack
09348792 Multi-Diluent 1 50 mL/vial
(672177) _
128530 CA 12511 Master Curve Material 8x1mL

Summary and Explanation of the Test

CA 125 is identified as a 200 to 1000 kDa mucin-like glycoprotein.l.2 CA 125 is a surface

. antigen associated with nonmucinous epithelial ovarian cancer.!-3 The protein is sloughed or

CA 12511

secreted from the surface of the ovarian cancer cells into the serum or ascites.# The antigen
reacts to a murine monoclonal antibody, OC 125, that was originally developed by immunizing
mice with cells from ovarian cancer cell line OVCA 433 3.4 Second-generation assays for

CA 125 utilize both the OC 125 and M11 epitopes yielding an improved assay range.5-7

CA 125 is a useful tumor marker for evaluating therapy and monitoring disease status in
patients under treatment for ovarian cancer. Post-operatively, the level of CA 125 correlates
with tumor bulk and is a prognostic indicator of clinical outcome.2.8-11 It has been reported that
patients with levels exceeding 35 U/mL have the highest risk for clinical recurrence.%!2

It has been reported in the literature that prior to a second-look laparotomy, a patient with levels
of CA 125 greater than 35 U/mL is very likely to have tumor present at the surgery or to have a
future recurrence.!2 However, a level of CA 125 less than 35 U/mL prior to a second-look
operation is not definitive evidence that the patient is free from residual tumor.!1.13 Levels of
CA 125 measured after a second-look operation provide strong indications of clinical
outcome.?

Measured serially, the levels of CA 125 correspond with disease progression or regression.?
The rate of change in CA 125 is also highly prognostic. A rapid decrease in the level of CA 125
indicates a positive response to treatment.3.9.19 Elevated levels of CA 125 after the third course
of primary chemotherapy are predictive of poor outcome.4

As a diagnostic tool, the level of CA 125 alone is not sufficient to determine the presence or
extent of disease. Preoperative levels of CA 125 in patients with malignant pelvic masses
provide no information regarding the histologic grade or diameter of the tumor mass.3.10 In
postmenopausal women, however, the level of CA 125 in combination with ultrasonography
may distinguish benign from malignant pelvic masses.15.16

Patients with certain benign conditions, such as hepatic cirrhosis, acute pancreatitis,
endometriosis, pelvic inflammatory discase, menstruation, and first trimester pregnancy, have
shown elevated levels of CA 125.114.17.18 Elevated levels are found in 1 to 2% of healthy
donors.,?

128516 Rev. H, 2009-02
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AsSay Principle

The ADVIA Centaur CA 125 II assay is a two-site sandwich immunoassay using direct
chemiluminometric technology, which uses two monoclonal mouse antibodies specific for
CA 125. The first antibody is directed toward the M11 antigenic domain, and is labeled with
acridinium ester. The second antibody is directed toward the OC 125 antigenic domain and is
labeled with fluorescein. The immunocomplex formed with CA 125 is captured with
monoclonal mouse anti-fluorescein antibody coupled to paramagnetic particles in the

Solid Phase.

The system automatically performs the following steps:

+ dispenses 50 uL of sample into a cuvette '

» dispenses 100 uL of Lite Reagent and incubates for 7.5 minutes at 37°C
» dispenses 250 pL of Solid Phase and incubates for 20 minutes at 37°C
,*  separates, aspirates, and washes the cuvettes with reagent water!?

. dispenses‘ 300 pL each of Acid Reagent and Base Reagent to initiate the chemiluminescent
reaction '

* reports results according to the selected option, as described in the system operating
instructions or in the online help system

A direct relationship exists between the amount of CA 125 present in the patient sample and the
amount of relative light units (RLUs) detected by the system.

Specimen Collection and Handling

Serum is the recommended sample type for this assay.

Plasma samples should not be used because their performance in this assay has not been
determined.

The following recommendations for handling and storing blood samples are furnished by the -
National Committee for Clinical Laboratory Standards:20

* Collect all blood samples observing universal precautions for venipuncture.

+  Allow samples to clot adequately before centrifugation. ‘

*  Keep tubes stoppered and upright at all times.

« Do not use samptes that have been stored at room temperature for longer than 8 hours.

+ Tightly cap and refrigerate specimens at 2 to 8°C if the assay is not completed within
8 hours.

* Freeze samples at or below -20°C if the sample is not assayed within 24 hours. Mix
thoroughly after thawing.

Before placing samples on the system ensure that:

= Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

* Samples are free of bubbles.

128516 Rev. H, 200902 ‘ : | | . CA 12%’ 9
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Reagents

i
T

Store the reagents upright at 2-8°C.
Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of the
reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about

ADVIA Centaur and ADVIA Centaur XP Assay Manual

preparing the reagents for use, refer to Appendix C, Handling Reagents.

ReagentPack  Reagent Volume  Ingradients Storage Stability
ADVIA Centaur Lite Reagent 10.0 mL/  monoclonal meuse anti-M1! 2-8°C  until the expiration date
CA 125811 reagent  antibody (~0.15 pg/mL) labeled on the pack label.
ReadyPack pack with aeridinium ester and For onboard stability,
primary reagent monoclonal mouse anti-OC 125 refer to Onboard
pack {~1.0 pg/mL) labeled with Stability and Calibration
fluorescein in phosphate buffer !t Interval
with bovine serum albumin and
preservatives
Solid Phase 25.0mL/ monoclonal mouse 2-8°C  unitil the expiration date
reagent  anti-fluorescein antibody on the pack label.
pack (~30 pg/mL) coupled to For onboard stability,
paramagnetic particles in refer to Onboard
phosphate buffer with bovine Stability and Calibration
] serum albumin and preservatives Interval,
ADVIA Centaur Multi-Diluent 1  25.0mL/ equine serum with sodium azide 2-8°C  until the expiration date
reagent  (0.1%) and preservatives on the pack label
ReadyPack pack - or
ancillary reagent 28 consecutive days after
pack accessing the ancillary

reagent pack

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

For in vitro diagnostic use.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the

“online help system. .

Mix all primary reagent packs by hand before ioading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
detailed information about preparing the reagents for use, refer to Appendix C, Handling

Reagents.

Load the ReadyPack reagent packs in the primary reagent area using the arrows as a placement
guide. The system automatically mixes the primary reagent packs to maintain homogeneous

suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

If antomatic dilution of a sample is required, load ADVIA Centaur Multi-Diluent 1 in the

ancillary reagent entry.

CA 1251!
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Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval

28 days 28 days

Additionally, the ADVIA Centaur CA 125 II assay requires a two-point calibration:
+ when changing lot numbers of primary reagent packs
+  when replacing system components

*  when quality control results are repeatedly out of range
CAUTION:
« Discard the primary reagent packs at the end of the onboard stability interval.

¢

* Do not use reagents beyond the expiration date.

Master Curve Calibration -

The ADVIA Centaur CA 125 II assay requires a Master Curve calibration when using a new lot
number of Lite Reagent.and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on each day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

Siemens Healthcare Diagnostics recommends the use of commercially available quality control
materials with at least 2 levels (low and high). A satisfactory level of performance is achieved
when the analyte values obtained are within the Acceptable Control Range for the system or

within your range, as determined by an appropriate internal laboratory quality control scheme.

" If the quality control results do not fall within the Expected Values or within the laboratory’s

established values, do not report results. Take the following actions:

*  Verify that the materials are not expired.

*  Verify that required maintenance was performed.

*  Verify that the assay was performed according to the instructions for use.
* Rerun the assay with fresh quality control samples.

» [f necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

i

This assay requires 50 pL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer to Sample Volume Requirements in the
ADVIA Centaur Reference Manual.

128516 Rev. H, 2009-02 ' . CA 12511
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Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system,

Procedural Notes

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum CA 125 results in U/mL.

Dilutions

"'+ Serum samples with CA125 levels greater than 600 U/mL must be diluted and retested to
obtain accurate results.

* Patient samples can be automatically diluted by the system or prepared manually.

« For automatic dilutions, ensure that ADVIA Centaur Multi-Diluent 1 is loaded and set the
system parameters as follows:

Dilution peint: £ 600 U/mL
Dilution factor: 10, 20

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

* Manually dilute the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

*  Use Mutti-Diluent 1 to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

*  Ensure that results are mathematically corrected for dilution, If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

High Dose Hook Effect

Patient samples with highi CA 125 levels can cause a paradoxical decrease in the RLUs (high
dose hook effect). In this assay, CA 125 levels as high as 70,000 U/mL will assay greater than
600 U/mL.

Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and-acceptable manner and in compliance with
all federal, state, and local requirements.

CA 12511 ' 128516 Rev. H, 2009-02
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Limitations

NOTE Do not interpret levels of CA 125 as absolute evidence of the presence or the absence of
mahgnant disease. Before treatment, patients with confirmed ovarian carcinoma frequently
have levels of CA 125 within the range observed in healthy individuals. Elevated levels of
lCA 125 can be observed in patients with nonmalignant diseases. Measurements of CA 125
should always be used in conjunction with other diagnostic procedures, including information
from the patient’s clinical evaluation.

he concentration of CA 125 in a given specimen determined with assays from different
manufacturers can vary due to differences in assay methods, calibration, and reagent specificity.
CA 125 determined with different manufacturers’ assays will vary depending on the method of
standardization and antibody specificity.

CA 125 11 assay testing is not recommended as a screening procedure to diagnose cancer in the
general population.

. Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.2! Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

Evidence suggests that patients undergoing retinal fluorescein angiography can retain amounts
of fluorescein in the body for up to 36 to 48 hours post-treatment. In the cases of patients with
renal insufficiency, including many diabetics, retention could be much longer. Such samples
can produce either falsely elevated or falsely depressed values when tested with this assay, and
should not be tested.22

The concentration of CA 125 in a given specimen determined with assays from different
manufacturers can vary because of differences in assay methods, calibration, and reagent
specificity. CA 125 determined with different manufacturers’ assays will vary depending on the
method of standardization and antibody specificity. Therefore, it is important to use assay-
specific values to evaluate quality control results.

Endogenous interferents, such as high concentrations of hemoglobin, lipids, bilirubin and total
protein, had no effect beyond the limits of random within-run variations. Mean recoveries were
within 8% of the control level for all interferents tested.

Substance Amount % Recovery
Conjugated Bilirubin 20 mg/dL 93
Unconjugated Bilirubin 20 mg/dL 102
Triglycerides " 900 mg/dL 94
Hemoglobin 1000 mg/dL 99
Albumin 6.5 g/dL 98
Cholesterol 500 mg/dL 108
Expected Results

ADVIA Centaur CA 125 11 assay results were obtained on 239 apparently healthy women.

In this study, 1% of the women had CA 125 levels greater than 35 U/mL. The median age of the
women was 48 years of age (range: 17 to 79 years). The Upper Limit of Normal (ULN) for this
group, defined as the 97.5th percentile of the observed results, was established at 30.2 U/mL.

DY
O
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Additional data was generated on patient samples, as shown in the following table:

% of Patients with levels of

Sample Category N CA 125> 35 U/mL
Normals
Premenopausal women 100 2
Postmenopausal women 99 0
Pregnancy 15 133
Benign disease
Cervical displasia 20 20
Endometriosis : - 10 i0
Uterine fibroids 10 20 !
Ovarian cysts 10 0
Pelvic inflammatory disease 10 0
Polycystic ovaries 10 . 40
. Malignant disease )
Active Ovarian i16 79.3
Breast 34 C 32
Lymphoma i0 0
Colorectal 10 50
Lung 10 10
Prostate 10 0

As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results.2?

Monitoring Disease and Therapy

A retrospective clinical study was conducted to evaluate ADVIA Centaur CA 125 Il values in
44 ovarian cancer patients during the course of disease and therapy. The study group included
patients who responded to therapy, experienced disease progression, exhibited stable persistent
disease, and demonstrated no evidence of disease (NED). A 30% or greater increase in CA 123
II value, with a final value greater than 35 U/mL, was considered an indication of disease
progression. A 30% or greater decrease was considered an indication of response. The table
below summarizes the results of the clinical study.

ADVIA Centaur Longitudinal Patient Evaluation Results Ovarian Cancer Patients Only

Cormrespondence (Parallels Clinical Course) ) N Percentage
Increasing CA 125 II with progression 23 52
Decreasing CA 125 II with response 6 14
Stable disease or no evidence of disease with no change in CA 12511 values 5 1
Total paralleling clinical course 34 77
No correspondence (total) (Does not parallel clinical course) 10 23

The following table shows the correspondence of ADVIA Centaur CA 125 II changes to
changes in the clinical status of the patient. The sensitivity of longitudinal measurements using
the ADVIA Centaur CA 125 II method was 93.5%.

Y
~3
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Monitoring Ovarian Cancer Patients

1

ADVIA Centaur CA 12511
Clinical Status Change No Change Total
Change 29 8 37
No Change 2 5 7
Total -3 13 44

95% CI

Sensitivity 93.5% 78.6% to 99.2%
Specificity 38.5% 13.9% to 68.4%

A represéntative profile of a monitored ovarian cancer patient is shown in the ﬁgufe below.
Results for both the ADVIA Centaur CA 125 1l assay and Immuno 1 CA 125 II assay are
shown.

‘ bvarian Cancer Patient

90
804 --® hmuno 1
70 - «—— ADVIA Centaur

60 -
50 1
40 1
30 1
20 1

CA 125 U/mL

0 Y Y Y
0 100 200 300 400

Days from first draw

Performance Characteristics

1

Specificity
There are no known cross-reactants for CA 125.

The potential interference of chemotherapeutic agents, therapeutic drugs, and tumor marker
antigens was tested by adding these substances to serum pools containing 35 U/mL CA 125.
The level of CA 125 in each of these pools was then determined and percent recovery relative
to the pool without the potential interference was calculated.

Amount Added . Mean % Recovery
Substance {ng/mL} (Spike/control x 100}
5-Fluorouracil . i 101
Cis-Platinum 175 95
Cyclophosphamide {Cytoxan) 800 97
Diethylstilbesterol 25 100
Doxorubicin (Adriamycin) 50 104
Etoposide 10 102

1268516 Rev. H, 2009-02 S CA 12511
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Amount Added Mean % Recovery
Substance {pg/mL) (Spike/contrel x 100)
Flutamide 10 99
Megesterol acetate 10 99
Mitomycin . 75 101
Methotrexate 450 97
Tamoxifen ' 60 101
Vincristine 1.5 99

Interference testing was determined according to CLSI Document EP7-A2 24

Analytical Sensitivity and Assay Range ’

The ADVIA Centaur CA 125 Il assay measures concentrations of CA 125 up to 600 U/mL with
a minimum detectable concentration (analytical sensitivity) of 2 U/mL. Analytical sensitivity is
_defined as the concentration of CA 125 that corresponds to the RLUSs that are two standard
- deviations greater than the mean RLUs of replicate determinations of the CA 125 II zero

standard. This response is an estimate of the minimal detectable concentration with
95% confidence.

Method Comparison

For 227 samples in the range of 2.3 to 452.9 U/mL, the relationship of the ADVIA Centaur
CA 125 II assay to the Bayer Immuno 1® CA 125 II assay is described by the following
equation;

ADVIA Centaur CA 125 11 = 1.025 (Bayer Im!puno 13+ 1.14 U/mL

Correlation coefficient (r) =0.992

Dilution Recovery

A total of 6 samples with concentrations of CA 125 in the range of 472.6 to 795.8 U/mL were
diluted 1:2, 1:4, 1:8, and 1:16 with Multi-Diluent 1 and assayed for recovery and parallelism.
The recoveries ranged from 85.3 to 112.5% with a mean of 98.5%.

Ohserved Expected

Sample Dilution (UimL} (UimL) Recovery %
1 — 640.2
1:2 340.1 320.1 106.2
1:4 ~ 160.7 160.0 100.4
1:8 80.1 80.0 100.1
1:16 40.0 40.0 999
Mean 101.7
2 — 795.8
1:2 4257 3979 107.0
14 216.5 199.0 - 108.8
1:8 109.5 99.5 110.0
1:16 56.0 49.7 112.5
Mean 109.6
3 - 511.1 '
1:2 2388 255.6 934
1:4 118.0 127.8 923
1:8 59.6 63.9 934
1:16 30.6 319 95.7
Mean ‘ 93.7

O
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Observed Expected

Sample Dilution (UimL) (UimL) Recovery %
4 — 612.1
1:2 3144 306.1 102.7
i:4 148.0. 153.0 96.7
1:8 70.6 76.5 92.2
1:16 36.8 383 96.2
Mean 97.0
5 = 472.6
1:2 2278 236.3 96.4
1:4 121.6 118.1 102.9 ¢
1:8 59.3 59.1 100.4
1:16 30.7 29.5 103.9
Mean 100.9
6 — . 4978 '
Ti2 2192 248.9 83.1
14 110.4 124.5 88.7
1:8 56.2 62.2 90.4
1:16 265 31.1 853
Mean 88.1
Mean 98.5
Spiking Recovery

Various amounts of CA 125 were added to 6 serum samples with endogenous CA 125 levels
ranging from 6.6 to 20.6 U/mL. The recoveries ranged from 84.9 to 104.4% with a mean

of 95.0%.
Amount Added Observed
Sample {UimL) {UimL) Recovery %
| — 20.6
492 4733 96.1
270 235.1 87.2
135 126.8 ‘ 93.8
67 62.2 92.6
37 311 849
Mean N . 909
2 — 6.6
492 504.5 102.5
270 2638 979
135 140.6 104.1
67 70.0 104.4
37 35.6 © 973
Mean 101.2
3 — i0.8
492 471.2 95.7
270 259.8 96.4
135 132.5 98.0
67 66.5 99.1
37 34.6 94.5

Mean 96.7

?
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Amount Added Observed
Sample (UmL) (UfmL} Recovery %
4 — 14.0
492 430.5 874
270 233.0 86.5
135 123.4 91.3
67 61.3 91.3
37 30.6 83.7
Mean 88.0
5 — 9.1
492 463.5 94.1 1
270 2504 929
135 131.5 97.2
67 653 97.4
37 34.0 93.0
Mean 949
6 — 9.3
492 470.4 95.6
270 266.1 98.7
135 132.7 98.2
67 69.4 103.5
37 34.8 95.1
Mean 98.2
Mean 95.0
Precision

A total of 5 samples were assayed 4 times with 2 lots of reagents on 2 systems in each of
10 days (n = 160 for each sample). The following table contains a summary of the results that

were obtained:

Mean (U/mL) Within-run % CV Run-to-run % CV Total % CV
329 38 24 4.5
158.0 3.7 1.9 43
37.9 39 1.2 4.6
1348 37 2.2 4.5
4385 4.3 2.5 52
Standardization

The ADVIA Centaur CA 125 I assay is traceable to an internal standard manufactured using
highly purified material. Assigned values for calibrators are traceable to this standardization.

Currently there is no reference standard for this assay.

Evaluating Results

The following is recommended if you are not satisfied with assay performance:

* Ensure that the assay reagent and calibrator lot numbers and expiration dates match those

entered in the system.

*  Ensure that the calibrators, quality control materials, and assay reagents were prepared

according to the recommended procedures.

+ Ensure that the recommended sample collection and handling procedures were followed.

«  Ensure that the recommended system cleaning procedures were followed. ) 101

CA 1250
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Ensure that Type 11 reagent water was used when operating the system.!9

Visually check the probe and tubing for obstructions, leaks, and deformities such as
pinched or crimped tubing,

Take further corrective action following established laboratory procedures.
Calibrate the system using new assay reagents, calibrators, and quality control samples.

If necessary, contact your local technical support provider or distributor for assistance.

Technical Assistance

For customer support, please contact your local technical support provider or distributor.

www.siemens.com/diagnostics
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CA 15-3° | €

Assay Summary
Sample Type Serum
Sample Volume ' 20pL
Calibrator CA 15-3
Sensitivity and Assay Range 0.50 - 200 Uiml.
Contents _ ,
REF Contents _ Number of Tests
00128609 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 500
(128535) CA 15-3® Lite Reagent, Solid Phase, and Conjugate Reagent
. ADVIA Centaur CA 15-3 Master Curve card
or s
08126338 1 ReadyPack primary reagent pack containing ADVIA Centaur ) 100
(128534) CA 15-3 Lite Reagent, Solid Phase, and Conjugate Reagent -

ADVIA Centaur CA 15-3 Master Curve card

For a definition of symbols used in product labeling, please refer to Understanding the Symbols
in Appendix D.

Intended Use

‘the assay for CA-15-3uséd. Ve

The ADVIA Centaur CA 15-3 assay is an in vitro diagnostic test for the quantitative serial
determination of cancer antigen CA 15-3 in human serum using the ADVIA Centaur and
ADVIA Centaur XP systems. When used in conjunction with other clinical and diagnostic
procedures, serial testing with the ADVIA Centaur CA 15-3 assay is useful for monitoring the
course of disease and therapy in metastatic breast cancer patients, and for detection of
recurrence in'previously treated Stage 11, with greater than two positive lymph nodes, or Stage
I1I breast cancer patients. This assay is not intended for use on any other system.

WARNING: The concentration of CA 15-3 in a given specimen, as determined by assays.
from different manufacturérs, can vary becausé of: différences in assay methods and reagent
kpeclﬁcrty The results reported by: the laboratory_ el physrclan must mclude the 1dent1ty of

mterchangeably ;' inithe coirse of monitor
senal levels of GA 15:3is: changed 1

confirm'baselme valueVS' ;
!zmtrbodles avarlable through agrei

United: States federal law iéstricts: this devrce to sale and dlstnbutlon by or on the order of a
physmran or to a clinical laboratory, and use is restricted:to, by, or on the order of a physician.

Materials Required But Not Provided

:

REF Description Contents
03698546 CA 15-3 Calibrator 6 vials of low calibrator [ea]1]
(128539) 6 vials of high calibrator
or o
09311368 CA 15-3 Calibrator 2 vials of low calibrator [ea 1]
(128538) . 2 vials of high calibrator [em]w]

(4
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REF Description Contents
01137100 ADVIA Centaur Wash 1 2 x 1500 mL/pack
(112351)
or
03773025 ADVIA Centaur Wash | [wasa[1] * 2 x 2500 mL/pack
*for use with systems with 2500 mL -
capacity
Optional Reagents
REF Description Contents
07907174 ADVIA Centaur Multi-Diluent 1 [mon] 1] 6 ReadyPack ancillary reagent packs
(110313) containing 25 mL/pack
. or .
07293184 ; ADVIA Centaur Multi-Diluent 1 2 ReadyPack ancillary reagent packs
(110312) containing 25 mL/pack
09348792 Multi-Diluent 1 50 mL/vial
(672177)
128531 CA 15-3 Master Curve Material 7Tx1mL

Summary and Explanation of the Test

CA 15-3 is a highly polymorphic glycoprotein belonging to the mucin family and is the product
of the MUC-1 gene.! Metastatic breast cancer is usually associated with circulating cancer-
related antigens such as CA 15-3. In industrialized nations one in ten women can expect to be
diagnosed with breast cancer at some point in her lifetime.2 In the United States, it is estimated
that there will be 193,700 new cases of this disease and 40,600 deaths in 2001.3 While most
newly diagnosed cases of breast cancer present with only local disease, where the 5 year
survival rate is 96%, 42% are diagnosed with disease outside the breast.# For these women, the
5 year survival rate is 76% for those with regional disease and only 20% for those with distant
metastases.5 The vast majority of breast cancer deaths are from advanced, disseminated disease.
Although many therapeutic modalities exist for the treatment of metastatic disease, most breast
cancers usually become refractory to specific drugs and require second and third line regimens.
A circulating tumor marker, such as CA 15-3, which can monitor response to therapy and can
indicate disease status is a valuable tool in the management of these patients. It can be used for
sertal measurements to monitor both the course of disease and response to therapy because of
the direct correlation of changing levels of CA 15-3 with clinical status.6.7 In patients with
known metastases, a reduction in levels of this marker indicates a good response to treatment,
while increasing levels indicate resistance to therapy and progressive disease and justify further
clinical evaluation and regular monitoring.8 It has also recently been shown that an elevation of
CA 15-3 levels above the upper limit of normal in patients with no clinical evidence of disease
is an early indicator of recurrence. In a population of Stage 11 and 111 breast cancer patients in
remission (n = 166) in which 15.7% demonstrated recurrent disease, an elevated serum

CA 15-3 level provided a positive predictive value of 83.3% and a negative predictive value of
92.6% for recurrent disease. In this study, the average lead time from the first elevation of

CA 15-3 was 5.3 months before recurrence was clinically established.?
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Assay Principle

The ADVIA Centaur CA 15-3 assay is a fully automated, two-step sandwich immunoassay
using direct, chemiluminescent technology. The Lite Reagent is composed of the monoclonal
mouse antibody, DF3, specific for CA 15-3, labeled with acridinium ester. The Conjugate
Reagent is composed of the monoclonal mouse antibody 115D8, specific for CA 15-3, labeled
with fluorescein. The Solid Phase is composed of purified monoclonal mouse capture antibody,
which is covalently coupled to paramagnetic particles. The sample is incubated with both
Conjugate Reagent and Solid Phase simultaneously for 20 minutes. After incubation, the
immuno-complex is washed and the Lite Reagent is added, incubated for an additional

20 minutes and then washed again. This two-step protocol eliminates high-dose hook effect in
this assay. '

The system automatically performs the following steps:
* dispenses 20 pL of sample intc a cuvette

.+ dispenses 50 uL of Conjuate Reagent and 250 uL of Solid Phase and incubates for
- 20 minutes at 37°C

*  washes with Wash 1
+ resuspends with 250 pL of Wash |
~» dispenses 50 uL of Lite Reagent and incubates for 20 minutes at 37°C
"+ separates, aspirates and washes the cuvettes with Wash 1

« dispenses 300 pL each of Acid Reagent and Base Reagent to initiate the chemiluminescent
reaction

*+ reports results according to the selected option, as described in the system operating
instructions or in the online help system

A direct relationship exists between the amount of CA 15-3 present in the patient sample and
the amount of relative light units (RLUs) detected by the system.

Specimen Collection and Handling

Serum is the recommended sample type for this assay.

Plasma samples should not be used because their performance in this assay has not been
determined. ‘

The following recommendations for handling and storing blood samples are furnished by the
National Committee for Clinical Laboratory Standards:10

+ Collect all blood samples observing universal precautions for venipuncture.

* Allow samples to clot adequately before centrifugation.

*  Keep tubes stoppered and upright at all times.

* Do not use samples that have been stored at room temperature for longer than 8 hours.

*  Tightly cap and refrigerate specimens at 2 to 8°C if the assay is not completed within
8 hours.

+  Freeze samples at or below -20°C if the sample is not assayed within 24 hours. Mix
thoroughly after thawing.

Before placing samples on the system ensure that:

» Samples are frec of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

+ Samples are free of bubbles. ' . 10 6
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Reagents

Store the reagents upright at 2-8°C.
1t Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of
the reagent pack to ensure that all particles are dispersed and resuspended. For detailed information about
preparing the reagents for use, refer to Appendix C, Handling Reagents.

Reagent Pack  Reagent VWlume  Ingredients Storage Stability
ADVIA Centaur Lite Reagent 5.0ml/  monoclonal mouse anti- 2-8°C  until the expiration date on
CA 153 reagent  DF3J antibody (~ 2.0 pug/mL) the pack label.
ReadyPack : " pack labeled with acridinium ester For onboard stability, refer
primary reagent in buffered saline with bovine ' to Onboard Stability and
pack serum albumin, sedium azide Calibration Interval.
{<0.1%), and preservatives
Solid Phase 250mL/ monoclonal mouse capture  2-8°C  until the expiration date on
reagent  antibody (~30 pg/mL) the pack label.
pack covalently coupled to For onboard stability, refer
paramagnelic particles in to Onboard Stability and
buffer with bovine serum Calibration Interval.

albumin, sodium azide
(< 0.1%), preservatives

Conjugate 50mL/ monoclonal mouse 2-8°C  until the expiration date on
Reagent reagent  anti-115D8 antibody the pack label.
pack (~12.5 pg/mL) labeled with a For onbeard stability, refer
thiocarbamate of fluorescein to Onboard Stability and
in buffered saline with bovine Calibration Interval.
serum albumin and
preservatives
ADVIA Centaur Wash 1 1500 mL/ phosphate buffered saline  2-25°C until the expiration date on
* ' pack with sodium azide (< 0.1%) the vial
and surfactant or
onboard — 1 month
ADVIA Centaur Wash 1 2500 mL/ phosphate buffered saline  2-25°C  until the expiration date on
* pack with sodium azide (< 0.1%) the vial
and surfactant - or

onboard — 1 month
ADVIA Centaur Multi-Diluent 1 250 mL/ equine serum with sodium  2-8°C  until the expiration date on

reagent  azide (0.1%) and the pack labe!
ReadyPack pack preservatives ‘or

ancillary reagent 28 consecutive days after
pack accessing the ancillary

.

reagent pack

*  See Materials Required But Not Provided

CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

For In Vitro Diagnostic Use.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.
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Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For -
detailed information about preparing the reagents for use, refer to Appendix C, Handling
Reagents.

Load the ReadyPack reagent packs in the primary reagent area using the arrows as a placement
guide. The system automatically mixes the primary reagent packs to maintain homogeneous
suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur Multi-Diluent 1 in the
ancillary reagent entry.

Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval

28 days ~ 28days

Additionally,_the ADVIA Centaur CA 15-3 assay requires-a two-point calibration:
* when changing lot numbers of primary reagent packs
+ when replacing system components

+  when quality control results are repeatedly out of range
NOTE:
* Discard the primary reagent packs at the end of the onboard stability interval.

* Do not use reagents beyond the expiration date.

Master Curve Calibratibn

The ADVIA Centaur CA 15-3 assay requires a Master Curve calibration when using a new lot
number of Lite Reagent, Solid Phase, and Conjugate Reagent. For each new lot, use the barcode
reader or keyboard to enter the Master Curve values on the system. The Master Curve card
contains the Master Curve values. For detailed information about entering calibration values,
refer to the system operating instructions or to the online help system.

Quality Control

‘

For detailed information about entering quality-control values, refer to the system operating
instructions or to the onling help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality contro! material should be assayed on each day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality control samples the same as patient samples.

Siemens Healthcare Diagnostics recommends the use of commercially available quality control
materials with at least 2 levels (low and high). A satisfactory level of performance is achieved
when the analyte values obtained are within the Acceptable Control Range for the system or
within your range, as determined by an appropriate internal laboratory quality control scheme.

If the quality control results do not fall within the Expected Values or within the laboratory’s
established values, do not report results. Take the following actions:

*  Verify that the materials are not expired.
+  Verify that required maintenance was performed.

*  Verify that the assay was performed according to the instructions for use. 108
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*  Rerun the assay with fresh quality control samples.

+ If necessary, contact your local technical support provider or distributor for assistance.

- Sample Volume

This assay requires 20 pL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. Sample predilution is not required.
Refer to Dilutions for information about samples with values above the assay range. For
detailed information about determining the minimum required volume, refer to Sample Volume
Requirements in the ADVIA Centaur Reference Manual. '

Assay Procedure

For detailed procedural information, referto the system operating instructions or to the onling
help system. . '

Procedural Notes

CA 15-3

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum CA 15-3 results in U/mL.

Dilutions

*  Serum samples with levels of CA 15-3 greater than 200 U/mL must be diluted and retested
to obtain accurate results.

»  Patient samples can be automatically diluted by the system or prepared manually.

*  For automatic dilutions, ensure that ADVIA Centaur Multi-Diluent 1 is loaded and set the
system parameters as follows:

Dilution pc;int: <200 U/mL
Dilution factor: 5, 10, 20

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

»  Manually dilute patient samples greater than 4000 U/mL, when patient results exceed those
values obtained by automatic dilution, or when laboratory protocol requires manual
dilution.

»  Use Multi-Diluent 1 to manually dilute patient samples, and then load the diluted sample in
the sample rack, replacing the undiluted sample.

+  Ensure that resulis are mathematically corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.
109
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Limitations

NOTE: Do not interpret levels of CA 15-3 as absolute evidence of the presence or the absence of|
mahgnant disease. Before treatment, patients with confirmed breast carcinoma frequently have
levels of CA 15-3 within the range observed in healthy individuals. Additionally, elevated
levels of CA 15-3 can be observed in patients with nonmalignant diseases. Measurements of
CA 15-3 should always be used in conjunction with other diagnostic procedures, including
information from the patient’s clinical evaluation.

WARNING: Do not use the ADVIA Centaur CA 15-3 assay as a screening test or for diagnosis.
Normal levels of CA 15-3 do not always preclude the presence of disease.

Heterophilic antibodies in human serum can react with reagent immunogtobulins, interfering
with ir vifro immunoassays.!! Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

‘Evidence suggests that patients undergoing retinal fluorescein angiography can retain amounts

of fluorescein in the body for up to 36 to 48 hours post-treatment. In the cases of patients with
renal insufficiency, including many diabetics, retention could be much longer. Such samples
can produce either falsely elevated or falsely depressed values when tested with this assay, and
should not be tested.12

Exercise caution when interpreting ADVIA Centaur CA 15-3 levels during pregnancy.!3

The concentration of CA 15-3 in a given specimen determined with assays from different
manufacturers can vary because of differences in assay methods, calibration, and reagent
specificity. CA 15-3 determined with different manufacturers’ assays will vary depending on
the method of standardization and antibody specificity. Therefore, it is important to use assay-
specific values to evaluate quality control results.

Endogenous interferents, such as high concentrations of hemoglobin, lipids, bilirubin and total
protein, had no effect beyond the limits of random within-run variations. Mean recoveries were
within 5% of the control level for all interferents tested.

Substance Amount Added % Recovery

Conjugated Bilirubin 25 mg/dL 95.3

Triglycerides 900 mg/dL o 106.2

Hemoglobin 1000 mg/dL 96.9

Total Protein _ 6.5 gidlL 101.0
Expected Results

:

To establish the performance characteristics of the ADVIA Centaur CA 15-3 assay, serum
samples from 399 apparently healthy females were tested. The women were over the age of

18 years. The Upper Limit of Normal (ULN) for this group, defined as the 99t percentile of the
observed results, was established at 32.4 U/mL. _

As with all in vitro diagnostic assays, each laboratory should determine its own reference
range(s) for the diagnostic evaluation of patient results, !4

Additional data were generated on a panel of samples from patients with various diseases and
conditions, as shown in the following table. These data indicate the percentage of samples with
levels of CA 15-3 above the upper limit of normal.
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Distribution of ADVIA Centaur CA 15-3 Assay Values
ADVIA Centaur CA 15-3 Values (U/mL)

Patient Population : N 0-324(%) >32.4-60(%) > 60-100 (% > 100 (%)

ADVIA Centaur and ADVIA Centaur XP Assay Manual

Healthy Females
< 50 years 260 995 0.5 0 0
> 50 years 199 98 1.5 0.5 0
Total 399 99 0.8 02 0
Female Subjects: Malignant Diseases
Breast
Stage 1 . 20 .90 10 0 0
Stage 11 22 95.5 0 0, 45
Stage 11T 18 77.8 11.1 11.1 0
Stage IV 20 25 30 i0 35
Cervix/Uterus 8 375 375 0 25
- Colorectal 7 100 0 0 0
Liver - 6 100 0 0
Lung 5 80 0 0 20
Ovary 6 667 16.7 16.7 0
Pancreas 8 62.5 12.5 12.5 12.5
Female Subjects: Non-malignant Breast Diseases 40 100 0 0 0

Thirty-four (34} Stage II and III breast cancer patients who were clinically free of disease

following surgery and 20 Stage IV breast cancer patients were evaluated using longitudinal

measurements of serum samples. The Stage 1l and 11l breast cancer patients inchided patients

who subsequently developed disease recurrence and patients who had no disease recurrence

over the course of follow-up. For each pair of serial measurements, an increase of equal to or

greater than 21% was considered to indicate progression or recurrence, and a change of tess
than 21% was considered to indicate a lack of progression or lack of recurrence. The following

two tables shows the overall correspondence of the sertal CA 15-3 change when the
ADVIA Centaur CA 15-3 assay values are compared to changes in disease status.

Monitoring Stage Il and lll Breast Cancer Patients for Recurrence:
Serial Trends of ADVIA Centaur CA 15-3 Assay Resuits Compared to Disease Status

ADVIA Centaur CA 15-3 Number of Patients

Diagnosis >21% < 21%
_Recurrence 11 6
Lack of Recurrence 0" 17
Total 11 23

Sensitivity = 64.7% (11/17) (95% CI 38.3% — 85.8%)
Specificity = 100% (17/17) (95% CI 80.5% — 100.0%)

Monitoring Stage IV Breast Cancer Patients for Changes in Disease Status:
Serial Trends of ADVIA Centaur CA 15-3 Assay Results Compared to Disease Status

ADVIA Centaur CA 15-3 Number of Patients

Diagnosis ) >21% <%
Progression 5 2
Lack of Progression -7 6
Total 12 8

Sensitivity = 71.4% (5/7) (95% CI 29.0% — 96.3%)
Specificity = 46.2% (6/13) (95% CI 19.2% — 74.9%)
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Performance Characteristics

.

Specificity

There are no known cross-reactants for CA 15-3. The potential interference of
chemotherapeutic agents was tested by adding these substances to a serum pool containing

37 U/mL of CA 15-3. The chemotherapeutic agents were spiked into this serum pool to a final
concentration listed in parenthesis. These spiked pools were assayed for CA 15-3 and percent
recovery to the unspiked pool was calculated.

CA 15-39/12

Substance Mean % Recovery Substance Mean % Recovery
Cis-Platinum (175 pg/mL) 97.5 Herceptin (400 pg/mL) - ¢ 92.0
Cyclophosphamide (800 pg/mL) 99.0 Mitomycin C (75 pg/mL) 98.1

Diethylstilbesteroln (25 pg/mL)  100.7

Doxorubicin HCL (50 pg/mL) 97.5
. "Etoposide (10 pg/mL) _ 96.0
5-Fluorouracil {1 pg/mL) 99.8
Flutamide (10 pg/mL) 100.6

Megestrol acetate (10 pg/mL)  99.8
Methotrexate (450 pg/mL) 104.1
Tamoxifen (60 pg/mL) 99.7
Vineristine (1.5 pg/mL) 97.0

Interference testing was determined according to NCCLS Document EP7-P.13

Analytical Sensitivity and Assay Range

The ADVIA Centaur CA 15-3 assay measures CA 15-3 concentrations up to 200 U/mL with a
minimum detectable concentration (analytical sensitivity) of 0.50 U/mL. Analytical sensitivity
is defined as the concentration of CA 15-3 that corresponds to the RLUs that are two standard

deviations more than the mean RLUs of replicate determinations of the CA 15-3 zero standard.
This response is an estimate of the minimum detectable concentration with 95% confidence.

Method Comparison

For 128 samples in the range of 4.0 to 186.0 U/mL, the relationship of the ADVIA Centaur
CA 15-3 assay to the Bayer Immuno 1® CA 15-3 assay is described by the following equation

{calculated using Deming Regression):

ADVIA Centaur CA 15-3 = 1.018 (Bayer Immuno 1) — 4.0 U/mL

Dilution Recovery

"Four human serum samples in the range of 76.1 to 205.5 U/mL of CA 15-3 were diluted 1:2,

1:4, 1:8, and 1:16 with Multi-Diluent 1 and assayed for recovery and parallelism. The
recoveries ranged from 87.0 to 104.8% with a mean of 98.5%.

Observed Expected Recovery
Sample Dilution {U/mL} {WmL) %
1 —_ 76.1
1:2 39.9 38.0 104.8
1:4 19.3 15.0 101.2
1:8. 8.8 9.5 92.2
1:16 4.4 4.8 92.6
Mean 97.7
2 - 96.0
1:2 50.0 43.0 104.1
1:4 25.0 24.0 104.2
1.8 10.9 12.0 91.0
1:16 5.2 6.0 87.0
Mean ' 96.6
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Observed Expected Recovery
Sample Dilution (U/mL) {UmL)} %
3 — 117.9
12 60.1 58.9 102.0
1:4 30.0 29.5 102.0
1:8 15.1 14.7 102.0
1:16 6.9 74 94.0
Mean 100.0
4 — 205.5
1:2 101.5 102.8 99.0
1:4 526 514 102.0
1:8 25.4 25.7 99.0 '
1:16 12.6 12.9 98.0
Mean 99.5
Mean 98.5

" Spiking Recovery _
Varying amounts of CA 15-3 were added to four serum samples with endogenous levels of
CA 15-3 ranging from 7.5 to 27.5 U/mL. The amount of CA 15-3 that was added varied from

40 to 150 U/mL. When compared to the expected value, the measured (recovered) values of
CA 15-3 averaged 93.6% with a range of 89.5 to 101.6%.

Amount Added Observed Recovery
Sample (UimL) {Wmt) %
1 — 1.5
40.0 433 89.5
150.0 144.4 91.3
Mean 90.4
2 — 25.0
40.0 61.3 90.6
150.0 163.1 92.1
Mean 91.4
3 — 18.9
40.0 59.6 101.6
150.0 164.9 : 973
Mean 99.5
4 — 275
40.0 : 66.1 - 963
150.0 162.7 90.1
Mean 93.2
Mean 93.6
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Precision (Reproducibility)

Eight samples were assayed 3 times, in 10 runs, on 1 system (n = 30 for each sample), over a
period of 5 days. The total % CV had a range of 3.0 to 4.3%. The within-run % CV was under
3.7% for all samples. The following table is a summary of the results.

Mean (UimL) Within-run % CV  Within-day % CV Total % GV

13.0 37 0.0 43
18.4 36 15 40
219 24 22 32
34.5 28 16 32
35.9 32 22 40
455 3. 00 4.1
94.9 32 2.1 38
85.7 28 0.8 3.0

Traceability of Standardization

The ADVIA Centaur CA 15-3 assay is traceable to an internal standard manufactured using
highly purified material. Currently there is no reference standard for this assay. Assigned values
for calibrators are traceable to this standardization.

Evaluating Results

The following is recommended when you observe poor reproducibility of CA 15-3 values at
low levels or if you are not satisfied with assay performance:

Ensure that the assay reagent and calibrator lot numbers and expiration dates match those
entered in the system.

Ensure that the calibrators, quality control materials, and assay reagents were prepared
according to the recommended procedures.

Ensure that the recommended sample collection and handling procedures were followed.
Ensure that the recommended system cleaning procedures were followed.

Ensure that Type Il reagent water was used when operating the system.16

Ensure that Wash 1 was used when operating the system.

Visually check the probe and tubing for obstructions, leaks, and deformities such as
pinched or crimped tubing,

Take further corrective action following established laboratory procedures.
Calibrate the system using new assay reagents, calibrators, and quality control samples.

If necessary, contact your local technical support provider or distributor for assistance.

Technical Assistance

For customer support, contact your local technical support provider or distributor.

www.siemens,.com/diagnostics
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CA 199

Assay Summary
Sample Type Serum
Sample Volume 75pL
Calibrator CA19-9
Sensitivity and Assay Range 1.2-700 U/mL
Contents '
REF Contents Number of Tests
10491244 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 250
‘ CA 19-9 Lite Reagent and Solid Phase
ADVIA Centaur CA 19-9 Master Curve card
2 vials of lyophilized CA 19-9 Low Calibrator [ea]1]
2 vials of lyophilized CA 19-9 High Calibrator
Barcode labels for the calibrators
CA 19-9 Calibrator Assigned Value card
or
10491379 1 ReadyPack primary reagent pack containing ADVIA Centaur - 50

CA 19-9 Lite Reagent and Solid Phase

ADVIA Centaur CA 19-9 Master Curve card

1 vial of lyophilized CA 19-9 Low Calibrator
1 vial of lyophilized CA 19-9 High Calibrator [esTu}
Barcode labels for the calibrators

CA 19-9 Calibrator Assigned Value card

For a definition of symbols used in product labeling, refer to Understanding the Symbols in
Appendix D.

Intended Use

‘The ADVIA Centaur CA 19-9 Assay is an in vitro immunoassay for the quantitative
measurement of the CA 19-9 tumor-associated antigen, in human serum, using the

ADVIA Centaur and ADVIA Centaur XP systems. This assay is indicated for the serial
measurement of CA 19-9 to aid in the management of patients diagnosed with cancers of the
exocrine pancreas. The test is useful as an aid in monitoring of disease status in those patients
having confirmed pancreatic cancer who have levels of serum CA 19-9 at some point in their
disease process exceeding the median concentration determined for the apparently healthy
cohort. CA 19-9 values must be interpreted in conjunction with all other clinical and laboratory
data before a medical decision is determined.

*
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WARNING The concentration of CA 19-9ina glven spec;men as determined by assays from
dlfferent manufacturers, can vary due to differences in assay methods and reagent specificity.
he results reported by the laboratory to the physician must include the identity of the assay for
CA 19-9 used. Values obtained with different assay methods cannot be used interchangeably. If,
in the course of monitoring a patient, the assay method used for determmmg serial levels of
|CA 19-9 is changed, the laboratory must perfonn additional serial testing to confirm baseline
values. The ADVIA Centaur CA 19-9 assay is based on the 1116-NS-19-9 antibody available
through agreement with Fujirebio Diagnostics, Inc. Assays using antibodies other than
ill 16-NS-19-9 may give different results.

Patients must possess the ability to express the Lewis blood group antigen or they will be unable
to produce the CA 19-9 antigen even in the presence of proven malignancy. A patient with a
posmve genotype for the Lewis antigen may produce varying levels of CA 19-9. Phenotyping
|:for the presence of the Lewis blood group antigen may be insufficient to detect true Lewis
antigen negative individuals.

."United States federal law restricts this device to sale and distribution by or on the order of a

physician, or to a clinical laboratory; and use is restricted to, by, or on the order of a physician.

The ADVIA Centaur CA 19-9 assay is not intended for use on any other system.

Materials Required but Not Provided

REF Description Contents
01137199 ADVIA Centaur Wash | [ma]s] 2 x 1500 mL/pack
(112351)

or
03773025 ADVIA Centaur Wash 1 *  2x 2500 mL/pack

*  for use with systems with 2500 mL capacity

Optional Reagents
 REF Description Contents
10491972 ADVIA Centaur CA 19-9 Diluent 2 ReadyPack ancillary reagent packs
. containing 5 mL/pack
10491974 ADVIA Centaur CA 19-9 Diluent 25 mL/vial
123518 CA 19-9 Master Curve Material 8§x1mL

Summary and Explanation of the Test

i

CA 19-9 is a tumor-associated antigen that is reactive with an antibody that was produced in
response to immunization with a human colon cancer cell-line. Although the antibody was
derived from a colon cancer cell-line, studies have found assays for CA 19-9 more useful in the
diagnosis and management of patients with pancreatic cancer than colon neoplasia.t2 CA 19-9
has also been shown to be a more sensitive and specific marker of pancreatic cancer than other
serologic markers.2

Very little of the CA 19-9 antigen is found in the blood of normal patients or those with benign
disorders, but most patients with pancreatic cancer have elevated levels of CA 19-9. Many
published studies have shown that patients on various therapeutic regimens with clinically
stable or responsive disease had stable or decreasing serum CA 19-9 levels, whereas patients
with progressive disease had rising serum levels of CA 19-9.3-7
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Willet et al. examined CA 19-9 levels in 42 patients who received neo-adjuvant treatment of
external beam radiation and 5-fluorouracil.3 Nine of the 10 patients (90%) with increased

CA 19-9 levels after treatment had distant metastases or localized tumor progression. This was
in contrast to 6 of 29 patients (21%) who had decreasing CA 19-9 values and who developed
distal metastases or local tumor progression. The authors concluded that serum CA 19-9 levels
may rise or fall during neo-adjuvant therapy with a falling CA 19-9 indicating disease control in
the majority of patients. In a separate study, Bac et al. monitored 21 patients with proven
adenocarcinoma of the pancreas treated with chemotherapy.4 In 14 of the patients (67%), serial
measurements of CA 19-9 serum levels were correlated to clinical response by CT and/or
ultrasound. Clinically stable disease and progressive disease were accompanied by stable or
exponentially rising CA 19-9 levels.

The clinical management of pancreatic cancer is extremely difficult with most pancreatic

cancers having metastasized by the time of diagnosis. Treatment consists of surgical

intervention, radiation therapy, chemotherapy and palliative care measures as well as nutritional

management. Monitoring the progression of disease is critical in the management of this

disease. Therefore, the serial monitoring of CA 19-9 levels as an adjunct to imaging and clinical
" assessment is valuable in the management of pancreatic cancer patients.

Assay Principle

The ADVIA Centaur CA 19-9 assay is a two-step sandwich immunoassay using direct
chemiluminometric technology which uses a singte monoclonal antibody, 1116-NS-19-9, for
both the Solid Phase and Lite Reagent. The antibody is covalently coupled to paramagnetic
particles in the Solid Phase and the same clone of antibody is labeled with acridinium ester in
the Lite Reagent. The sample and Solid Phase are incubated at 37°C for 7.5 minutes followed
by a wash step to remove excess unbound antigens. The Lite Reagent is then reacted with the
Solid Phase-bound CA 19-9 antigens for an additional 20-minute incubation. Therefore, the
high-dose hook effect is eliminated in this assay.

The system automatically performs the following actions:

* Dispenses 75 pL of sample into a cuvette.

+ Dispenses 350 pL of Solid Phase and incubates for 7.5 minutes at 37°C.

+  Aspirates, and washes the cuvettes with Wash 1.

* Resuspends in 100 pL of reagent water.8

» Dispenses 100 uL of Lite Reagent and incubates for 20 minutes at 37°C.

. Aspirates, and washes'the cuvettes with Wash 1 and then with reagent water.3

» Dispenses 300 pL each of Acid Reagent and Base Reagent to initiate the chemiluminescent
reaction.

* Reports results according to the selected option, as described in the system operating
instructions or in the online help system.

A direct relationship exists between the concentration of CA 19-9 present in a patient sample
and the amount of relative light units (RLUs) detected by the system.

Specimen Collection and Handling

Serum is the recommended sample type for this assay.

Plasma samples should not be used because their performance in this assay has not been
determined. ' '

A
, : 118
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The following recommendations for handling and storing blood samples are furnished by the
Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS):?

»  Collect all blood samples observing universal precautions for venipuncture.

*  Allow samples to clot adequately before centrifugation.

*  Keep tubes stoppered and upright at all times.

* Do not use samples that have been stored at room temperature for longer than 8 hours.

+ Tightly cap and refrigerate specimens at 2° to 8°C if the assay is not completed within
3 hours.

* Freeze samples at or below -20°C if the sample is not assayed within 48 hours.
* Freeze samples only once and mix thoroughly after thawing.
Before placing samples on the system, ensure that samples have the following characteristics:

.'»  Samples are free of fibrin or other particulate matter. Remove particulates by centrifugation
at 1000 x g for 15 to 20 minutes.

+  Samples are free of bubbles.

Reagents

Store the reagents upright at 2-8°C,

tt Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom
of the reagent pack to ensure that all particles are dispersed and resuspended. For detalled information
about preparing the reagents for use, refer to Appendix C, Handling Reagents.

~N%- Keep away from sunlight.
‘li‘- Protect reagent packs from all heat and light sources. Reagent packs loaded on the system are protected
from light. Store unused reagent packs at 2-8°C away from light sources.

Reagent Pack Reagent Volume Ingredients Storage  Stability

ADVIA Centaur Lite Reagent 50mL/  monoclonal mouse 2-8°C Until the expiration date on
CA 199 . reagent anti- CA 19-9 antibody the pack label.

ReadyPack pack {~0.4 pg/mL) labeled For onboard stability, refer
primary reagent with acridinium ester in to Onboard Stability and
pack buffer with protein Calibration Interval,

stabilizers, sodium azide
(< 0.1%), and
preservatives

Solid Phase _ 17.5 mL/ monoclonal mouse 2-8°C Until the expiration date on
reagent anti- CA 19-9 antibody the pack label.
pack (~0.02 mg/mL) For onboard stability, refer
covalently coupled to to Onboard Stability and
paramagnetic particles in Calibration Interval.

buffer with protein
stabilizers, sedium azide
(< 0.1%), and

preservatives
CA 199 Calibrators 20mL/  after reconstitution, low 2-8°C Lyophilized-until the
calibrator vials . vial or high levels of human- expiration date on the vial

source CA19-9 in fetal label

bovine serum with or

sodium azide (< 0.1%), reconstituted—14 days

and preservatives or

onboard-8 hours.
ADVIA Centaur Wash 1 1500 mL/ phosphate buffered saling 2-25°C  Until the expiration date on
* pack with sodium azide - the vial
i (< 0.1%) and surfactant or

onboard — 1 month,

- 119
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Reagent Pack  Reagent - Volume Ingredients Storage  Stahility

ADVIA Centaur Wash 1 2500 mi/ phosphate buffered saline 2-25°C  Until the expiration date on
* pack with sodium azide : the vial
(< 0.1%) and surfactant or

onboard — 1 month.
ADVIA Centaur CA 19-9 Diluent 5.0mL/  DISPO buffer with 2-8°C Until the expiration date on

CA 199 . reagent  sodium azide (< 0.1%) the pack label

ReadyPack pack and preservatives or

ancillary reagent 14 consecutive days after

pack ’ : ' accessing the ancillary
reagent pack.

*° See Materials Required but Not Provided.

r

x R22 HARMFUL! Harmful if swallowed. Harmful to aquatic organisms, may cause long-
RS253  term adverse effects in the aquatic environment, Contains: sodium azide; Calibrators

) CAUTION! POTENTIAL BIOHAZARD: Contains human source material. While each human serum
. or plasma donor unit used in the manufacture of this product was tested by FDA-approved
methods and found nonreactive for hepatitis B surface antigen (HBsAg), antibody to hepatitis
C (HCV), and antibody to HIV-1/2, all products manufactured using human source material
should be handled as potentiaily infectious. Because no test method can offer complete
assurance that hepatitis B or C viruses, HIV, or other infectious agents are absent, these
products should be handled according to established good laboratory practices. 10,1112

CAUTION: This device contains material of animal origin and should be handled as a potential
carrier and transmitter of disease.

NOTE: Sodium azide can react with copper and lead plumbing to form explosive metal azides.
On disposal, flush reagents with a large volume of water to prevent the buildup of azides, if
disposal into a drain is in compliance with federal, state, and local requirements.

For in vitro diagnostic use.

Loading Reagents

Ensure that the system has sufficient primary and ancillary reagent packs. For detailed
information about preparing the system, refer to the system operating instructions or to the
online help system.

Mix all primary reagent packs by hand before loading them onto the system. Visually inspect
the bottom of the reagent pack to ensure that all particles are dispersed and resuspended. For
-detailed information about preparing the reagents for use, refer to Appendix C, Handling
Reagents. '

Load the ReadyPack reagent packs in the primary reagent area using the arrows as a placement
guide. The system automatically mixes the primary reagent packs to maintain homogeneous
suspension of the reagents. For detailed information about loading reagents, refer to the system
operating instructions or to the online help system.

If automatic dilution of a sample is required, load ADVIA Centaur CA 19-9 Diluent in the
ancillary reagent entry.

NOTE: The CA 19-9 Calibrators provided in this kit are matched to the Solid Phase and Lite
Reagent. Do not mix CA 19-9 Calibrator lots with different lots of Solid Phase and Lite
Reagent. ' :
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Onboard Stability and Calibration Interval

Onboard Stability Calibration Interval
28 days 28 days

Additionally, the ADVIA Centaur CA 19-9 assay requires a two-point calibration:
* when changing lot numbers of primary reagent packs

* when replacing system components

* when quality control results are repeatedly out of range

NOTE: '

* Discard the primary reagent packs at the end of the onboard stabilit;/ interval.

* Do not use reagents beyond the expiration date.

. Effect of Ambient Temperature on Results

CAUTION: The ADVIA Centaur CA 19-9 assay is susceptible to ambient temperature change,
which has the potential to affect recoveries of patient samples and controls. The recoveries of
patient samples and control materials may change by approximately 4% for each Celsius degree
change in ambient temperature.

Quality control results for this assay will reflect any temperature effects on assay results. To
ensure optimal assay performance, each laboratory should determine how often quality control
material is run based on the ambient temperature conditions for that laboratory. If quality
control values are out of range, recalibrate and repeat the assay.

Master Curve Calibration

The ADVIA Centaur CA 19-9 assay requires a Master Curve calibration when using a new lot
number of Lite Reagent and Solid Phase. For each new lot number of Lite Reagent and Solid
Phase, use the barcode reader or keyboard to enter the Master Curve values on the system. The
Master Curve card contains the Master Curve values. For detailed information about entering
calibration values, refer to the system operating instructions or to the online help system.

Preparing Calibrators

Prepare calibrators using the following steps:
1. Add 2.0 mL of reagent water® into each calibrator vial using a volumetric or precision pipet.

2. Let the calibrators stand for 15 to 20 minutes at room temperature (20° to 30°C) to allow
the lyophilized material to dissolve.

3. Gently swirl and invert the vials until homogeneous.

Using Barcode Labels

NOTE: Calibrator barcode labels are lot-number specific. Do not use barcode labels from one lot
of calibrators with any other lot of calibrators.

Use the CA 19-9 Calibrator barcode labels to label the Low and High Calibrator sample cups
when performing the CA 19-9 assay. Place the barcode label on the sample cup so that thé
readable characters on the side of the label are vertical on the sample cup.

121
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Quality Control

For detailed information about entering quality control values, refer to the system operating
instructions or to the online help system.

To monitor system performance and chart trends, as a minimum requirement, two levels of
quality control material should be assayed on each day that samples are analyzed. Quality
control samples should also be assayed when performing a two-point calibration. Treat all
quality contro! samples the same as patient samples.

Siemens Healthcare Diagnostics recommends the use of commercially available quality control
materials with at least 2 levels (low and high). A satisfactory level of performance is achieved
when the analyte values obtained are within the Acceptable Control Range for the system or

within your range, as determined by an appropriate internal laboratory quality control scheme.

If the quality control results do not fall within the Expected Values or within the laboratory’s
established values, do not report results. Take the following actions:

"« Verify that the materials are not expired.
*  Verify that required maintenance was performed.
*  Verify that the assay was performed according to the instructions for use.
* Rerun the assay with fresh quality control samples.

* If necessary, contact your local technical support provider or distributor for assistance.

Sample Volume

This assay requires 75 pL of sample for a single determination. This volume does not include
the unusable volume in the sample container or the additional volume required when
performing duplicates or other tests on the same sample. For detailed information about
determining the minimum required volume, refer 10 Sample Volume Requirements in the
ADYIA Centaur Reference Manual.

Assay Procedure

For detailed procedural information, refer to the system operating instructions or to the online
help system.

Procedural Notes

Calculations

For detailed information about how the system calculates results, refer to the system operating
instructions or to the online help system.

The system reports serum CA 19-9 results in U/mL.

Dilutions
The following information pertains to dilutions:

*  Serum samples with levels of CA 19-9 greater than 700 U/mL must be diluted and retested
to obtain accurate results.

» Patient samples can be automaticaily diluted by the system or prepared manually.

10491411 Rev. A, 2010-03 : : CA 19-9
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+  For automatic dilutions, ensure that ADVIA Centaur CA 19-9 Diluent is loaded and set the
system parameters as follows:

Dilution point: < 700 U/mL
Dilution factor: 10, 100, 200

For detailed information about automatic dilutions, refer to the system operating
instructions or to the online help system.

* Manually dilute the patient samples when patient results exceed the linearity of the assay
using automatic dilution, or when laboratory protocol requires manual dilution.

*+  Use ADVIA Centaur CA 19-9 Diluent to manually dilute patient samples, and then load the
diluted sample in the sample rack, replacing the undiluted sample.

*  Ensure that results are mathemattcally corrected for dilution. If a dilution factor is entered
when scheduling the test, the system automatically calculates the result.

' High-Dose Hook Effect
In the ADVIA Centaur CA 19-9 assay, patient samples with levels of CA 19-9 as high as

5,800,000 U/mL do not demonstrate a paradoxical decrease in the relative light units (RLUs).
Disposal

Dispose of hazardous and biologically contaminated materials according to the practices of
your institution. Discard all materials in a safe and acceptable manner and in compliance with
all federal, state, and local requirements.

Limitations

NOTE Do not interpret serum levels of CA 19-9 as absolute evidence of the presence or the
absence of malignant disease. Before treatment, patients with confirmed GI carcinoma
ﬂ'equently have levels of CA 19-9 within the range observed in healthy individuals.
Furthennore patients known to be genetically negative for the Lewis blood group antigens will
be unable to produce the CA 19-9 antigen even in the presence of malignant tissue. Phenotyping
Ifor the presence of the Lewis blood group antigen may be insufficient to detect true Lewis
antlgen negative individuals. Even patients who are genotype positive for the Lewis antigen
may produce varying levels of CA 19-9 as the result of gene dosage effect. Additionally,
elevated levels of CA 19-9 can be observed in patlents with nonmalignant diseases.
[Measurements of CA 19-9 should always be used in conjunction with other diagrostic
procedures including information from the patient’s clinical evaluation.

WARNING This device is not indicated for screening or the early detection of pancreatic cancer or
as a diagnostic tool to confirm the presence or absence of malignant pancreatic disease. Do not
predict disease recurrence solely on levels of ADVIA Centaur CA 19-9, Normal levels of
'ADVIA Centaur CA 19-9 do not always preclude the presence of disease.

The concentration of CA 19-9 in a given specimen determined with assays from different
manufacturers can vary because of differences in assay methods, calibration, and reagent
specificity. CA 19-9 determined with different manufacturers’ assays will vary depending on
the method of standardization and antibody specificity. Therefore, it is important to use assay-
specific values to evaluate quality control results.

Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering
with in vitro immunoassays.!3 Patients routinely exposed to animals or to animal serum
products can be prone to this interference and anomalous values may be observed. Additional
information may be required for diagnosis.

CA 19-9
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Endogenous interfering substances, such as high concentrations of hemoglobin, triglycerides,
protein (human serum albumin} and bilirubin, have no effect beyond the limits of random
within-run variations. Recoveries were within 10% of the control level for all interfering
substances tested.

Serum specimens that are . .. Demonstrate < 10.0% change in results up fo. ..
hemolyzed 1200 mg/dL of hemoglobin
lipemic 3500 mg/dL of triglycerides
icteric 60 mg/dL of bilirubin
proteinemic 14 g/dL of protein
Expected Results ;

To establish the performance characteristics of the ADVIA Centaur CA 19-9 assay, serum

samples from 427 apparently healthy subjects, comprised of 203 females and 224 males, were

tested. The Upper Limit of Normal (ULN) for this group, defined as the 97.5th percentile of the
. observed results, was 35 U/mL.

Additional data were generated on the patient populations as shown below. These data show the
percent of samples whose levels of CA 19-9 are elevated above the ULN.

Median Mean Range
Sample Categary N {UimL} {UimL} % > ULN {(UimL)
Benign Diseases
Gl Tract 99 11.0 13.8 4.0 45-51.8
Pancreas 100 13.9 167" 8.0 3.9-50.6
Chronic Heart Disease/Hypertension 160 104 12.5 5.0 3.6-388
Urogenital Tract 132 1.4 13.8 45 31481
Malignant Diseases (Treated)
Lung/Liver 89 15.1 204.9 25.8 44-14,618
Breast/Ovarian/Cervical 87 14.8 536 253 3.5-863.3
Gall Bladder/Biliary 41 169.3 1681.8 61.0 4.1-23,333
Pancreatic 31 145.6 3466.8 67.7 5.9-56,240
Colorectal 183 225 3958 443 2.6-20,049
Other 43 92 18.7 9.3 3.5-209.6

As with all diagnostic assays, each laboratory should determine its own reference range(s) for
the diagnostic evaluation of patient results.!4

The clinical utility of ADVIA Centaur CA 19-9 Assay in monitoring the disease status in those
patients having confirmed pancreatic cancer was evaluated using retrospective serum samples.
CA 19-9 values were measured in 59 patients with histologically confirmed pancreatic cancer.
The median total time in the study was 309 days (10 months). These results were separated into
groups that either demonstrated CA 19-9 values that paralleled the clinical course of disease, or
CA 19-9 values that did not parallel the clinical course of disease. Serial measurements were
analyzed on a per-patient basis as well as visit-to-visit basis. For each pair of serial
measurements, an increase of greater than 15% on the ADVIA Centaur CA 19-9 was
considered to indicate progression, and an increase of less than or equal to 15% was considered
to indicate a lack of progression. The following two tables show the overall correspondance of
the serial CA 19-9 change with changes in clinical status.

| S
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Monitoring of Pancreatic Cancer Patients for Changes in Disease Status:
Correspondence of Serial CA 19-9 Changes and Clinical Status {Per-Patient Analysis)

Change in Disease State

Change in CA 19-9 Progression No Progression . Total
> 15% increase 30 17 47
< 15% increase 4 8 12
Total 34 25 59

Concordance = (30+8)/59 = 64.4% (95% CI of 54.9-76.3%)
Predictive Value (No Progression) = 8/25 = 32.0% (95% CI of 18.0-53.5%)
Predictive Value (Progression} = 30/34 = 88.2% (95% Cl of 76.4-96.7%)

Monitoring of Pancreatic Cancer Patients for Changes in Disease Status:
Correspondence of Serial CA 19-3 Changes and Clinical Status (Visit-to-Visit Analysis)

Change in Disease State

. Change in CA 199 Progression " No Progression Total
>15% increase 39 27 ] 66
< 15% increase 18 47 65
Total 57 74 131

Concordance = (39-+47)/131 = 65.7% (95% CI of 54.9-76.3%)
Predictive Value (No Progression) = 47/74 = 63.5% (95% CI of 52.9-77.4%)
Predictive Value (Progression) = 39/57 = 68.4% (95% CI of 56.6-80.1%)

Performance Characteristics

Specificity
There are no known cross-reactants for CA 19-9,

The potential interference of chemotherapeutic agents, therapeutic drugs, and other tumor
marker antigens was tested by adding these substances to serum pools containing CA 19-9
ranging from 38.4 t0 235 U/mL. The level of CA 19-9 in each of these pools was then
determined and normalized to the level without the respective drugs or antigens.

Mean % Recovery

Subslance Amount Added (Spike/contro! x 100)
Carcinoembryonic antigen (CEA) : 1 pg/mL 101.7
PSA . 100 ng/mL 98.2
CA 15-3 100 U/mL 103.2
CA 125 1000 U/mL 105.2
Serum alpha-fetoprotein (AFP) 300 ng/mL 98.5
Rheumatoid factor 1 29 U/mL 98.9
Rheumatoid factor 2 29 U/mL 95.7
Rheumatoid factor 3 129 U/mL 102.3
HAMA 1.70E-03 mg/mL 96.2
5-fluorouracil / Adrucit I mg/mL 100.8
Acctaminophen /Tylenol 0.2 mg/mL 99.4
Acetylsalicylic acid / aspirin 0.5 mg/mL 99.1
Adriamycin / Doxorubicin-HCL 0.1 mg/mL 101.5
Amethopterin-hydrate, Methotrexate 4.5 mg/mL 108.0
Amikacin / Amikin-sulfate salt 0.15 mg/mL ' 100.6
Caffeine _ 0.1 mg/mL 99.2
" Cisplatin-dichloride : 1 mg/mL 99.2
Cortisel / hydrocortisone disodium salt 1 mg/mL 98.3
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Mean % Recovery

Substance Amount Added {Spike/control x 100}
Coumarin / 3-(a-acetonylbenzyl)- 0.14 mg/mL 100.1
4-hydroxycoumarin, sodium salt
Cyclophosphamide / Cytoxan 0.25 mg/mL 101.9
Cyclosporin A 2.97E-06 mg/mL 103.3
Digoxin 5.00E-05 mg/mL 100.7
Gentamycin-sulfate 0.12 mg/mL 105.0
Heparin 500 U/mL 101.7
Levamisole / Tetramisole 50 mg/mL 102.2
Lithium carbonate / Eskalith . 0.035 mg/mL 102.7
Mitomycin C 0.06 mg/mL 99.1
Novatrone / mitoxanntrone 0.5 mg/mL 100.9
Oxiliplatin 0.25 mg/mL 105.5
Paclitaxel : 3.50E-06 mg/mL 109.4

" Phenytoin sodium salt / Dilantin 0.1 mg/mL 98.7
Propanolol-HCL / Inderal ~ 5.00E-03 mg/mL 98.3
Salicylate / salicylic acid-sodium salt 0.5 mg/mL 97.6
Theophylline / Aminophylline 0.25 mg/mL 97.8

Interference testing was determined according to CLSI Document EP7-A2.15

Sensitivity and Assay Range

The ADVIA Centaur CA [9-9 assay measures CA 19-9 concentrations up to 700 U/mL with a
minimum detectable concentration (analytical sensitivity) of 1.2 U/mL. Analytical sensitivity is
defined as the concentration of CA 19-9 that corresponds to the RLUs that are two standard
deviations greater than the mean RLUs of 20 replicate determinations of the CA 19-9 zero
standard.

Method Comparison

For 360 samples in the range of 1.2 to 700 U/mL, the relationship of the ADVIA Centaur
CA 19-9 assay to an alternate CA 19-9 RIA assay is described by the following equation:

ADVIA Centaur CA 19-9 = 0.97 (Fujirebio RIA) + 0.13 U/mL
Correlation coefficient {r) = 0.88

. Cosfficient 95% C!
Intercept 0.127 -1.234 10 1.970
Slope 0.972 0.914 1o 1.032

Dilution Recovery

Twenty-three human serum samples in the range of 162.6 to 632.2 U/mL of CA 19-9 were
diluted 1:2, 1:4, 1:8, and 1:16 with ADVIA Centaur CA 19-9 diluent and assayed for recovery
and parallelism. The recoveries ranged from 76.8 to 129.5% with a mean of 102.7%.

Y
3
On

:
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Spiking Recovery

12714

Varying amounts of CA 19-9 were added to five serum samples with endogenous levels of
CA 19-9 ranging from 36.0 to 355.2 U/mL. The concentration of CA 19-9 added varied from
23.3t0 233 U/mL. When compared to the expected value, the measured (recovered) levels of

CA 19-9 averaged 94.7% with a range of 87.7 to 103.2%.

Amount Added Observed Expected
Sample {UimL} (WmL) (UimL) Recovery %
1 — 36.0
233 6i.2 59.3 103.2
583 87.7 94.3 93.0
116.5 1374 152.5 90.1
233.0 2409 269.0 89.6
Mean 94.0
2 — 852
23.3 103.2 108.5 95.1
T 583 126.0 143.5 87.8
; 116.5 178.9 201.7 88.7
233.0 290.8 318.2 91.4
Mean 90.7
3 — 144.5
233 165.7 167.8 98.7
58.3 179.1 202.7 88.4
116.5 250.2 261.0 95.9
233.0 3803 37715 100.3
Mean 959
4 — 216.6
233 2324 2399 96.9
58.3 268.9 274.9 97.8
116.5 329.1 333.1 98.8
233.0 437.9 449.6 974
Mean 97.7
5 — 355.2
23.3 3773 378.5 99.7
58.3 402.4 4134 97.3
116.5 . 4489 471.7 9572
233.0 516.1 5882 87.7
Mean 95.0
Mean 94.7
Precision

Five samples were assayed 4 times with two separate lots of reagents, in 2 runs per day, on

2 systems, over a period of 10 days (n = 180 for each sample per reagent lot). The total %CV
had a range of 5.5 to 14.5%. The within-run %CV was under 11.3% for all samples. The
following results were obtained:

" Mean Within-run Within-run Total Total

Sample (WimL} SD %CV SD %CV
Control 1 72 0.81 11.3 1.04 14.5
Human Serum Pool 1 28.1 1.78 6.3 2.61 %3
Control 2 65.6 3.03 4.6 452 6.9

" Human Serum Pool 2 1724 745 43 9.52 3.5
Human Serum Pool 3 386.7 17.71 4.6 6.7

10491411 Rev. A, 2010-03
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Traceability of Standardization

The ADVIA Centaur CA 19-9 assay is traceable to an internal standard manufactured using
highly purified material. Assigned values for calibrators are traceable to this standardization.

Evaluating Results

The following is recommended when you observe poor reproducibility of CA 19-9 values at
low levels or if you are not satisfied with assay performance:

Ensure that the assay reagent and calibrator lot numbers and expiration dates match those
entered in the system. ,

Ensure that the calibrators, quality control materials, and assay reagents were prepared
according to the recommended procedures.

Ensure that the recommended sample collection and handling procedures were followed.
Ensure that the recommended system cleaning procedures were followed.

Ensure that Type I reagent water was used when opefating the system.B

Ensure that Wash [ was used when operating the system.

Visually check the probe and tubing for obstructions, leaks, and deformities such as
pinched or crimped tubing,.

Take further corrective action following established laboratory procedures.
Calibrate the system using new assay reagents, calibrators, and quality control samples.

Contact your local technical support provider or distributor for technical assistance.

Technical Assistance

For customer support,'contact your local technical support provider or distributor.

www.siemens.com/diagnostics

References

1.

2.

‘

Steinberg W. The clinical utility of the CA 19-9 tumor-associated antigen. Am J Gastroenterol 1990;85(4):
350-5.

Pleskow DK, Berger HI, Gyves J, et al, Evaluation of a serologic marker, CA 19-9, in the diagnosis of
pancreatic cancer, Ann Intern Med 1989;110(9):704-9.

Willett CG, Dayl WJ, Warshaw AL. CA 19-9 is an index of response to necadjunctive chemoradiation therapy
in pancreatic cancer. Am J Surg 1996;172:350-352.

Bac DJ, Kok TC, van der Gaast A, Splinter TAW. Evaluation of CA19-9 serum levels for monitoring disease
activity during chemotherapy of pancreatic adenocarcinoma. J Cancer Res Clin. Oncol 1991; 117:263-265.
Klapdor R, Seutter E, Lang-Polckow EM, et al. Locoregional/systemic chemotherapy of locally advanced/
metastasized pancreatic cancer with a combination of mitomyein-C and gemcitabine and simultaneous
follow-up by imaging methods and tumor markers. Anticancer Res 1999; 19: 2459-2469.

Heinemann V, Schermuly M-M, Steiber P, et al. CA19-9: A predictor of response in pancreatic cancer treated
with gemcitabine and cisplatin. Anticancer Res 1999; 19:2433-2436.

Androulakis N, Kourousis C, Dimopoulos MA, et al. Treatment of pancreatic cancer with docetaxel and
granulocyte colony-stimulating factor: A multicenter phase I1 study. J Clin Oncol 1999; 17:1779-1785.
Reagent Water Technical Bulletin. Siemens Healthcare Diagnostics, 107060.

Clinical and Laboratory Standards Institute (formerly NCCLS). Procedures for the Handling and Processing of
Blood Specimens; Approved Guideline - Third Edition. Wayne, PA: Clinical and Laboratory Standards Institute;
2004. NCCLS Document H18-A3.

Centers for Disease Control. Update: Universal precautions for prevention of transmission of human
immunodeficiency virus, hepatitis B virus and other bloedbome pathogens in healthcare settings. MMWR
1988;37:377-82, 387-8.

10491411 Rev. A, 2010-03 : : : CA 19-9



ADVIA Centaur and ADVIA Centaur XP Systems ‘ 14/ 14

11.

15.

Clinical and Laboratory Standards Institute (formerly NCCLS). Protection of Laboratory Workers From
Occupationally Acquired Infections; Approved Guideline - Third Edition. Wayne, PA: Clinical and Laboratory
Standards Institute; 2005. NCCLS Document M29-A3.

. Federal Occupational Safety and Health Administration, Bloodborne Pathogens Standard, 29 CFR 1910.1030.
13.
14.

Boscato LM, Stuart MC. Heterophilic antibodies: a problem for all immunoassays. Clin Chem 1988;34:27-33.
Clinical and Laboratory Standards Institute (formerly NCCLS). How to Define and Determine Reference
Intervals in the Clinical Laboratory; Approved Guideline - Second Edition. Wayne, PA; Clinical and Laboratory
Standards Institate; 2000. NCCLS Document C28-A2.

Clinical and Laboratory Standards Institute (formerly NCCLS). Interference Testing in Clinical Chemistry;
Approved Guideline - Second Edition. Wayne, PA: Clinical and Laboratory Standards Institute; 2005. CLSI
document EP7-A2.

ADVIA Centaur and ReadyPack are trademarks of Siemens Healthcare Diagnostics.
CA 19-9 and Fujirebio Diagnostics are trademarks of Fujirebio Diagnostics, Inc.
© 2010 Siemens Healthcare Diagnostics Inc. All rights reserved.

. US Pats 5,609,822; 5,656,426, 5,788,928 '

Origin: US
Siemens Healthcara Diagnostics Inc. E m Siemens Heglthcare Diagnostics Ltd.
Tarrytawn, NY 10591-5097 USA Sir Wilkam Siemens Sq.
Frimley, Cambarlay, UK GU16 800
Siemens Healthcare Y=RYANNATF -
" . FAPY /AT« 7 AR

gﬂmm& WHBRIENEREER 3-20-14

A Siemens Healthcare Diagnostics
Bayswater Victoria 3153 _ "R

10491411 Rev. A, 2010-03 | : 129 . CA19:9



ADVIA Centaur and ADVIA Centaur XP Systems 1/12

Carbamazepine (CARB) C€

Assay Summary
- Sample Type Serum, Heparinized Plasma, EDTA Plasma
Sample Volume . 15pl
Calibrator F4
Sensitivity and Assay Range 0.25-18 ug/mL (1.06-76.1 umollL}
Contents
H
REF Contents Number of Tests
05163003 5 ReadyPack® primary reagent packs containing ADVIA Centaur® 250
CARB Lite Reagent and Solid Phase
ADVIA Cen_laur CARB Master Curve card
or - .
05162724 1 ReadyPack primary reagent pack containing ADVIA Centaur : 50

CARB Lite Reagent and Solid Phase
ADVIA Centaur CARB Master Curve card

For a definition of symbols used in product labeling, refer to Understanding the Symbols in
Appendix D of the Assay Guide.

Intended Use

For in vitro diagnostic use in the quantitative determination of carbamazepine in serum or
plasma using the ADVIA Centaur and ADVIA Centaur XP systems.

Materials Required but Not Provided

REF Description : Contents
05165553 Calibrator Z 6 vials of low calibrator [caT1]
6 vials of high calibrator [eal[u]

or .
05165359 Calibrator Z 2 vials of low calibrator [ea]d]
2 vials of high calibrator [ex{]

Optional Reagents
REF Description Contents
04311114 ADVIA Centaur Multi-Diluent 5 2 ReadyPack ancillary reagent packs
{110317) containing 5 mL/pack
08839946 Multi-Diluent 5 , 20 mL/vial
(570055)

05166386 CARB M