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Preface
Public Comment

Comments and suggestions may be submitted at any time for Agency consideration to Division of Dockets
Management, Food and Drug Adminigtration, 5630 Fishers Lane, Room 1061, (HFA-305), Rockville,
MD, 20852. Alternatively, €ectronic comments may be submitted to
http://www.fda.gov/dockets.ecomments. \When submitting comments, please refer to Docket No.
2004D-0163. Comments may not be acted upon by the Agency until the document is next revised or
updated.

Additional Copies

Additiona copies are available from the Internet at: http://www.fda.gov/cdrh/[specific address], or to
receive this document via your fax machine, cal the CDRH Facts-On-Demand system at 800-899-
0381 or 301-827-0111 from atouch-tone telephone. Press 1 to enter the system. At the second
voice prompt, press 1 to order a document. Enter the document number (1531) followed by the pound
Sgn (#). Follow the remaining voice prompts to complete your request. For questions regarding the
use or interpretation of this guidance contact: Nina Chace at (301) 594-1293 ext. 138 or by email at
nmc@cdrh.fda.gov




Contains Nonbinding Recommendations

Table of Contents

INTRODUCTION ....cootiiieeeeretecrersesesesesseseesessesesssessssesssssasessssssesesssssessssssssssssssssssssesssssessssessssssesssssesssstsssessssessssessesssesssseses 4
BACK GROUND.......coctiieerretecrerresessse s eseesessesesssessssesssseasessssssesesssssessesessssssessssssssesssssesassesssessesssssssssesssessssessssessesssessssesens 5
THE CONTENT AND FORMAT OF AN ABBREVIATED 510(K) SUBMISSION .......cccontemmrernereenenneerneerneeeneaeens 6
SCOPKE ...ttt R AR RS R R 8
RISKISTO HEALTH .ottt et n e ssn e e 8
PERFORMANCE CHARACTERISTICS ...t sessssse s sessesssssessesesssessssessssssssesssesssnensens 8
METHOD COMPARISON.......ctiiiiriirerrereereirereere e sse s sessssss s essse s sssessessssssssesssssessesssssessssssssessessassesseneass 12
LABELING.....co ettt ettt R e r s 14



Contains Nonbinding Recommendations

Guidancefor Industry and FDA Staff

Class |l Special Controls Guidance
Document: Immunomagnetic Circulating
Cancer Cdl
Selection and Enumer ation System

This guidance represents the Food and Drug Administration's (FDA's) current thinking on
thistopic. It doesnot create or confer any rightsfor or on any person and does not operate to
bind FDA or the public. You can use an alternative approach if the approach satisfiesthe

requirements of the applicable statutes and regulations. If you want to discuss an alternative
approach, contact the FDA staff responsible for implementing this guidance. 1f you cannot
identify the appropriate FDA staff, call the appropriate number listed on the title page of this
guidance.

1. Introduction

This guidance document was devel oped as a specid controls guidance to support the classfication of
immunomeagnetic circulating cancer cell selection and enumeration systemsinto class | (specid
controls). Circulating Cancer Cell (CCC) sdlection and enumeration systems are devices conssting of
one or more reagents, sample preparation and cell selection devices, and semi-automated anaytical
indruments that select and enumerate CCCsin prepared samples. The devices are intended for
enumeration of circulating cancer cdls for adjunctive use in monitoring and predicting cancer disease
progression and response to therapy, and for the detection of recurrent disease.

This guidance isissued in conjunction with a Federd Register notice announcing the classfication of
immunomagnetic drculating cancer cell sdection and enumeration systems.

Any firm submitting a premarket natification (510(k)) for an immunomeagnetic circulating cancer cdl
selection and enumeration system will need to address the issues covered in this specid control guidance
document. However, the firm need only show thet its device meets the recommendations of the
guidance or in some other way provides equivaent assurances of safety and effectiveness.

FDA''s guidance documents, including this guidance, do not establish legally enforceable responghilities.
Instead, guidance documents describe the Agency's current thinking on atopic and should be viewed
only as recommendations, unless specific regulatory or satutory requirements are cited. The use of the
word should in Agency guidance documents means that something is suggested or recommended, but
not required.
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The Least Burdensome Approach

Theissues identified in this guidance document represent those that we believe need to be addressed
before your device can be marketed. In developing the guidance, we carefully considered the relevant
datutory criteriafor Agency decison-making. We aso considered the burden that may be incurred in
your attempt to comply with the statutory and regulaory criteriain the manner suggested by the
guidance and in your attempt to address the issues we have identified. We believe that we have
conddered the least burdensome approach to resolving the issues presented in the guidance document.
If, however, you believe that there is aless burdensome way to address the issues, you should follow
the procedures outlined in the “A Suggested Approach to Resolving L east Burdensome | ssues’
document. It isavailable on our Center web page at:

http://mww.fda.gov/cdrhvmodact/| eastburdensome.htmil.

2. Background

FDA bdievesthat specid controls, when combined with the generd controls, will be sufficient to
provide reasonable assurance of the safety and effectiveness of an immunomagnetic dirculating
cancer cdl sdection and enumeration system. A manufacturer who intends to market a device of
this generic type should (1) conform to the genera controls of the Federal Food, Drug, and
Cosmetic Act (the Act), including the premarket notification requirements described in 21 CFR 807
Subpart E, (2) address the specific risks to hedlth associated with an Immunomeagnetic circulating
cancer cell selection and enumeration system identified in this guidance and, (3) obtain a subgtantial
equivaence determination from FDA prior to marketing the device.

This gpecid control guidance document identifies the classification regulation and product code for an
Immunomeagnetic circulaing cancer cell sdlection and enumeration system (Refer to Section 4 — Scope).
In addition, other sections of this specid control guidance document list the risksto hedth identified by
FDA and describe measures that, if followed by manufacturers and combined with the genera controls,
will generaly address the risks associated with these Immunomagnetic circulating cancer cdll sdlection
and enumeration systems and lead to atimely premarket notification [510(k)] review and clearance.
This document supplements other FDA documents regarding the specific content requirements of a
premarket notification submission. Y ou should aso refer to 21 CFR 807.87 and other FDA documents
on thistopic, such asthe 510(k) Manual - Premarket Notification: 510(k) - Regulatory
Requirementsfor Medical Devices, http://www.fda.gov/cdrivmanua /510kprt1.html .

Asexplained in “The New 510(k) Paradigm - Alternate Approachesto Demonstrating
Substantial Equivalencein Premarket Notifications; Final Guidance',” amanufacturer may
submit a Traditiona 510(k) or has the option of submitting either an Abbreviated 510(k) or a Specia
510(k). FDA believes an Abbreviated 510(k) provides the least burdensome means of demonstrating
subgtantia equivaence for anew device, particularly once FDA hasissued a specia controls guidance
document. Manufacturers considering modifications to their own cleared devices may lessen the
regulatory burden by submitting a Specid 510(K).

! http://mww .fda.gov/cdrh/ode/parad510.html
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3. TheContent and Format of an Abbreviated 510(k)
Submission
An Abbreviated 510(k) submission must include the required dements identified in 21 CFR 807.87,
including the proposed labding for the device sufficient to describe the device, itsintended use, and the
directionsfor itsuse. In an Abbreviated 510(k), FDA may consider the contents of a summary report
to be appropriate supporting data within the meaning of 21 CFR 807.87(f) or (g); therefore, we
recommend that you include a summary report. The report should describe how this specid control
guidance document was used during the device development and testing and should briefly describe the
methods or tests used and a summary of the test data or description of the acceptance criteria gpplied
to address the risks identified in this guidance document, as well as any additiond risks specific to your
device. This section suggests information to fulfill some of the requirements of 807.87 as well as some
other items that we recommend you include in an Abbreviated 510(k).

Cover sheet

The coversheet should prominently identify the submission as an Abbreviated 510(k) and cite the
title of this class I specia controls guidance document.

Proposed labeling

Proposed labeling should be sufficient to describe the device, its intended use, and the directions for
itsuse. (Refer to Section 8 for gpecific information that should be included in the labeling for
devices of the types covered by this document.)

Summary report

We recommend that the summary report contain a

Description of the device and itsintended use. We recommend that the description include
a complete discussion of the performance specifications and, when appropriate, detailed,
labeled drawings of the device. Y ou should also submit an "indications for use" enclosure.?

Description of device design requirements.

Identification of the Risk Analys's method(s) used to assesstherisk profile in general aswell
as the specific device s design and the results of thisanalyss. (Refer to Section 5 for the
risks to health generdly associated with the use of this device that FDA has identified.)

Discussion of the device characteristics that address the risks identified in this class 11
gpecid controls guidance document, as well as any additiona risks identified in your risk
andyss.

2 Refer to http://mww .fda.gov/cdrhodelindicate html for the recommended format.
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Brief description of the test method(s) you have used or intend to use to address each
performance aspect identified in Sections 6 and 7 of this class |1 specia controls guidance
document. If you follow a suggested test method, you may cite the method rather than
describing it. If you modify a suggested test method, you may cite the method but should
provide sufficient information to explain the nature of and reason for the modification. For
each test, you should either (1) briefly present the data resulting from the test in clear and
concise form, such asatable, or (2) describe the acceptance criteria that you will apply to
your test results® (See aso 21 CFR 820.30, Subpart C - Design Controls for the Quality
System Regulation.)

If any part of the device design or testing relies on a recognized standard, (1) a statement
that testing will be conducted and meet specified acceptance criteria before the product is
marketed, or (2) adeclaration of conformity to the standard.* Please note that testing must
be completed before submitting a declaration of conformity to a recognized standard.
(section 514(c)(1)(B) of the Act). For more information refer to the FDA guidance, Use of
Standardsin Substantial Equivalence Determinations; Final Guidance for Industry
and FDA, http://www.fda.gov/cdrivode/guidance/1131.html.

If it isnot clear how you have addressed the risks identified by FDA or additiona risks identified
through your risk andysis, we may request additiona information about aspects of the device's
performance characteristics. We may dso request additional information if we need it to assessthe
adequacy of your acceptance criteria. (Under 21 CFR 807.87(1), we may request any additional
information that is necessary to reach a determination regarding substantia equivaence.)

As an dternative to submitting an Abbreviated 510(k), you can submit a Traditiona 510(k) that
provides dl of the information and data required under 21 CFR 807.87 and described in this guidance.
A Traditiona 510(k) should include dl of your methods, data, acceptance criteria, and conclusions.
Manufacturers consdering modifications to their own cleared devices should consder submitting

Specia 510(k)s.

The generd discussion above gpplies to any device subject to a specid controls guidance document.
The following is a gpecific discusson of how you should gpply this specid controls guidance document

% If FDA makes a substantial equivalence determination based on acceptance criteria, the subject device
should be tested and shown to meet these acceptance criteria before being introduced into interstate
commerce. If the finished device does not meet the acceptance criteria and, thus, differs from the
device described in the cleared 510(k), FDA recommends that submitters apply the same criteria used
to assess modifications to legaly marketed devices (21 CFR 807.81(a)(3)) to determine whether
mearketing of the finished device requires clearance of a new 510(k).

* See Required Elements for a Declaration of Conformity to a Recognized Standard (Screening
Checkligt for All Premarket Notification [510(K)] Submissions),
http://www.fda.gov/cdrh/ode/regrecstand.html.
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to a premarket notification for an immunomagnetic circulating cancer cdl sdection and enumeration
Ssystem.

4. Scope

The scope of this document is limited to the following devices as described in 21 CFR 866.6020
(product code: NQI):

21 CFR-866.6020 |mmunomagnetic circulaing cancer cdl selection and enumeration system

Immunomagnetic circulating cancer cell sdlection and enumeration systems are devices
condsting of biologica probes, fluorochromes, and other reagents; preservation and preparation
devices, and a sami-automated andytica ingrument to select and count circulating cancer cdlls
in aprepared sample of whole blood. This device isintended for adjunctive use in monitoring
or predicting disease progression, response to therapy, and for the detection of recurrent
disesse

5. RIiskstoHealth

There are no known direct risksto patient hedth. However, failure of the test to perform as indicated
or error in interpretation of results may lead to improper patient management. A fasdy low cancer cell
measurement, or false negative, could contribute to failure to detect disease progression, falure to
detect recurrent disease or afaseindication of response to therapy. A fasdy high cancer cell
measurement, or false positive, could contribute to ingppropriate treatment decisions, or failure to treat
adequately. Use of assay results to adjust atrestment regimen without consideration of other clinical
factors could pose arisk.

In the table below, FDA has identified the risks to health generaly associated with the use of an
immunomeagnetic circulaing cancer cdl sdlection and enumeration system addressed in this document.
The measures recommended to mitigate these identified risks are described in this guidance document,
as shown in the table below. Y ou should conduct arisk analys's, prior to submitting your premarket
notification, to identify any other risks specific to your device. The premarket notification should
describe the risk andysis method. If you dect to use an dternative gpproach to address a particular
risk identified in this document, or have identified risks additiond to those in this document, you should
provide sufficient detail to support the gpproach you have used to address that risk.

Identified risk Recommended mitigation measures
Fdse negative, fase low cancer cdl count Sections 6, 7, & 8
Fase pogtive, fase high cancer cdl count Sections 6, 7, & 8

6. Peformance Characteristics
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General Study Recommendations

For the pre-dinicd studies described below you may use whole blood samples spiked with known
quantities of representative cultured cancer cells (e.g., SkBr-3). Although spiked samples can be used
to supplement the studies, we caution againgt using Spiked samples as the only matrix in the evduations,
because spiked samples may not provide an accurate assessment of the performance characteristics.
Clinicd gudies should include patient samples derived from the intended use population (e.g., metastatic
cancer patients) and from appropriate control groups.

FDA recommends that you eva uate the assay in two or more geographically dispersed externd Stesin
addition to that of the manufacturer. Generdly, you should assess performance in the tesing
environment where the device will ultimately be used (i.e., centra laboratory or point of care) by
individuds who will usethetest in clinicd practice (e.g., nurses, trained technologists). Y ou should
initidly analyze data separately to evauate any inter-ste variaion and include results of the andysisin
the 510(k) summary report. It may be appropriate to pool resultsfrom the individua Stesin the
packageinsart if you can demondrate that there are no significant differencesin the results among Sites.
Beforeinitiating adinica study, you may wish to contact the Divison of Hematology and Immunology.

We recommend thet you provide appropriate specifics concerning protocols so that FDA can interpret
acceptance criteria or data summaries during the review. For example, when referring to NCCLS
protocols or guidelines, we recommend that you indicate which specific aspects of the protocols or
guiddines you followed. We aso recommend that you include protocol specificsin labeling, as these
may be necessary to ad usarsin interpreting information in your labeling.

Softwar e Validation

Y ou should provide documentation of the software validation for al programs associated with the
device. FDA guidances, “Guidance for the Content of Premarket Submissionsfor Software
Contained in Medical Devices; Final,” www.fda.gov/cdri/ode/57.html and “Guidance for Off-
the-Shelf Software Usein Medical Devices; Final,” www.fda.gov/cdrivode/1252.html contain
information about the documentation recommended.

FDA bdlieves the software used in class || immunomagnetic circulaing cancer cdl sdection and
enumeration system devices meets the definition given in these guidance documents for devices with a
moderate level of concern, because they are used in the diagnosis of a conditionwhich, if misdiagnosed,
could result in aseriousinjury to the patient. Therefore, you should provide documentation appropriate
for moderate level of concern devices.
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Specific Performance Characteristics

Reproducibility

Y ou should characterize within-run, and total precison of your device. FDA recommends using
patient samples to assess reproducibility, in addition to spiked samples that contain aknown
quantity of representative cancer cells spiked into blood. The samples should cover a concentration
range that is appropriate for your device. Guiddines provided in “Evauation of Precison
Performance of Clinica Chemistry Devices,” Approved Guideline NCCL S Document EP5-A
describes one acceptable approach. Y ou should aso evauate precision a relevant cell
concentrations, induding those near medical decision concentrations and near the limits of
reportable range.

Where appropriate, we recommend that you include the items listed below in your analyses.
sampletypes (e.g., blood samples spiked with representative cancer cells)
point estimates of the cell concentration
gtandard deviations of within-run and total precision
gtes a which precison protocol was run
number of days, runs and observations

Y ou should identify which factors (e.g., indrument cdibration, reagent lots, operators) were held
congtant, which were varied during the evauation, and describe the computationd methods; if they
are different from those described in NCCL S EP5-A.

Interference

We recommend that you characterize the effects of potentid interferents on assay performance.
NCCLS Document EP7-A “Interference Tegting in Clinical Chemigiry; Approved Guidding’
describes in detall examples of experimental designs, including guiddines for sdlecting interferents for
testing.

Typicdly, interference sudies involve adding the potentid interferent to the sample of cancer cells
and determining any biasin the recovery cdlsrdative to a control sample (to which no interferent
has been added).

We recommend that you include the fallowing items

types and levels of interferents tested

sample type (e.g. whole blood)
quantity of spiked cdls inthe sample
number of replicates tested

10
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definition or method of computing interference.

criteria on which non-interference is determined, e.g. inaccuracies are less than X% at
interferent levels of Y [concentration].

If you identify any observed trendsin bias (i.e., negative or pogtive) you should indicate the range of
observed recoveriesin the presence of the particular interferent.

Y ou may not need to perform additiond interference testing with potentid interferents identified in
literature or by other sources. However, we recommend that you include them in the [abeling.

Limits of Detection

Y ou should caculae the limit of detection of your device. Thelimit of detection for an assay of this
type represents the lowest number of cells per unit volume that can be reproducibly detected by the
device and digtinguished from zero. Y ou should describe the methodology (e.g., sample type,
measures of sengtivity, acceptance criteria) used for making this determination

Reference Interval

Y ou should determine the reference interva for your device. Guiddines provided inthe NCCL S
guiddine C28-A2 “How to Define and Determine Reference Intervasin the Clinical Laboratory”
are gppropriate for determining reference intervas.

Linearity/Reportable Range

Y ou should verify the linear range of your device and report the criteria that you used to determine
the linearity performance of the device, e.g., regression, coefficient of correation. Y ou should aso
describe the sample types, and their concentrations, number of dilutions used and number of
replicates used.

We recommend that you report the dope, intercept, and confidence intervas of the estimated
line and the observed range of linearity and the degree of deviations (biases) from the estimated
regresson line

Recovery

Y ou should determine the assay acceptance criteria and recovery when cdls are spiked into the
relevant matrix, a aminimum of five concentration levels covering the linear range of the assay.

Cutoff

Y ou should explain how the cut-off point was selected and established. We suggest that the
cutoff be elther an absolute cell number or a sgnificant change in cell count. 'Y ou should
consder the reproducibility of patient samples near the cutoff when determining the assay cutoff.

11



Contains Nonbinding Recommendations

7. Method Comparison

Because cdll sdection and enumeration systems may be based on different biologica selectionand
detection agents, and because instrumentation may differ congderably between devices, FDA
recommends that, for an immunomeagnetic circulating cancer cdl sdlection and enumeration system, you
compare the results of your device to the reference used for the predicate device (dinicd status,
diagnosis, and/or outcome). Aswith studies to evauate performance characterigtics, you may contact
the Divison of Hematology and Immunology for FDA input on your study plan prior to initiating
comparison sudies.

Specimen collection and handling conditions

Y ou should subgtantiate statements in your labeling about specimen storage and transport by ng
whether the device can maintain acceptable performance (e.g., precison, recovery) over the storage
times and temperatures recommended to users.

Clinical Studies

In order to demondgtrate dlinicd utility of selection and enumeration of circulating cancer cells, you should
demondirate that the selection and enumeration of circulating cancer cells usng your deviceisa
sgnificant predictor or monitor of changing dinica satus. Y ou may demondrate this by testing a
suitable sample of patients and evauating the predictive power of the device againg, or in conjunction
with, other known clinica diagnostic variables (age, gender, disease stage, remission, recurrence and
other conditions including prior treetment regimens). 'Y ou should employ appropriate satistical teststo
determine clinica sengtivity, dinica specificity and podtive and negative predictive power.

We recommend that you incorporate the fallowing inyour dinica evauation study plan
Plan studies to support dl diagnostic claims and specific parameters important for operating the
device.

Since performance may vary depending on the patient population, clearly define the study
population, incluson and exclusion criteria and the chosen dinica endpoaint.

We recommend that you have three or more investigators at separate sites, with one or morein
the United States.

Egtablish uniform protocols for externa evauation stes prior to the study. These should be
followed consgtently throughout the course of data collection When changes are necessary,
they should be documented and justified so that data can be properly interpreted.

Studies should be performed using appropriate methods for quality control.

Perform externd evauation sudies under the review of an Inditutiona Review Board (IRB),
when IRB oversight is required.
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Enrdll patients using an approved informed consent form.
We recommend the following concerning sample size and sdlection:

Sample 9ze and method (e.g., incluson and exclusion criteria) should be determined prior to
beginning the dinicd sudy. The sample sze should have sufficient Satigtica power or gbility to
detect differences of clinical importance. Alternative approaches may be appropriate for a
disease or condition having alow prevaence.

Y ou should adequately sample dl matrices (e.g., heparinized, or EDTA anticoagulated blood)
clamed in the intended use statement. We also recommend that you provide a clear description
of how samples were sdected, and whether samples were chosen to select for a specific clinica
outcome or other characterigtics.

The data used to support the intended use claim for the device should be derived from
populations in which the device isintended to be used. Y ou should dso include samplesfrom
individuas with diseases or conditions that may cause false positive or false negative results with
the device, if gppropriate.

Y our 510(k) submission should indude a description of your interna protocols and protocols for
externa evauation sudies, aswdl as study results. Y ou should describe how you addressed the issues
concerning study plan and sample sdlection listed above. We recommend that you include the following
in the description of your results:

Present test data with analyses and conclusions by each investigator and pooled over
investigators, if satisicdly and dinicdly judtified.

Describe the gtatistical methods you used.

Furnish descriptive information and laboratory data to show how the dinica cut-off point
(digtinction between postivity and negetivity, Sgnificant difference between two time points or
other medicd decison limit) was determined. Describe the performance characteristics (e.g.
precison, sengtivity, specificity) you considered in determining the cutoff.

It may be hdpful to indude asummary of published information and/or clinical data pertinent to
the deviceif you beieve it supports your clams.

Presentation of results

When presenting the results of your studies, we recommend that you use standard graphical
representations. For example:

For surviva and progression free surviva analyses, use Keplan-Meier plots.

For monitoring claims, use 2X 2 tables showing agreement between the new assay versus the
reference method or clinical gatus.

13
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For longitudina analyses, use annotated plots of results for each individua patient.

8. Labdling

The premarket natification should indlude labding in sufficient detall to satisfy the requirements of 21
CFR 807.87(e). Thefollowing suggestions are amed at asssting you in preparing labeling that satisfies
the requirements of 21 CFR 807.87(e).

Directionsfor use

To meet the requirements of 21 CFR 807.87, you should provide clear and concise ingtructions that
ddinesate the technological features of the specific device and how the device isto be used on patients.
Ingtructions should encourage loca/indtitutiond training programs designed to familiarize users with the
features of the device and how to use it in a safe and effective manner.

Limitations

We recommend that you provide limitations in labeling that describe what conditions may dter assay
results, e.g., celsthat do not express assay target molecules will not be detected, any concurrent or
recent trestment regimens on assay may affect assay results.

Quality Control
We recommend that you identify a suitable control for atarget cancer cdl in the ingtructions for use.
Precautionsfor Interpretation of Results

We recommend that you emphasize in labdling that patient management and trestment decisions should
not be made solely on the basis of results obtained with the device, but dways in conjunction with other
accepted methods of clinical assessment.

® Although findl labeling is not required for 510(k) clearance, find labdling must comply with the
requirements of 21 CFR 801 or 21 CFR 809.10 before amedica device isintroduced into interstate
commerce. Labeling recommendations in this guidance are consstent with the requirements of part 801
and section 809.10.
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