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Preface

Public Comment

Written comments and suggestions may be submitted at any time for Agency congderation to Divison
of Dockets Management, Food and Drug Adminigtration, 5630 Fishers Lane, Room 1061, (HFA-
305), Rockville, MD, 20852. Alternatively, dectronic comments may be submitted to
http://www.fda.gov/dockets'ecomments. When submitting comments, please refer to Docket No.

2004D-0371. 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 a:

http://Aww.fda.gov/cdrh/oivd/quidance/1825. pdf, 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 a touch-tone
telephone. Press 1 to enter the system. At the second voice prompt, press 1 to order a document.
Enter the document number (1825) followed by the pound sign (#). Follow the remaining voice
prompts to complete your request. For questions regarding the use or interpretation of this
guidance contact: Freddie M. Poole at (301) 594-2096 ext. 111 or by emall a fmp@cdrh.fda.gov.
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Guidancefor Industry and FDA Staff

Class || Special Controls Guidance
Document: Serological Assaysfor the
Detection of Beta-Glucan

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. If 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 specia controls guidance to support the classfication of
beta-glucan serologica assaysinto class 1l (pecid controls). Beta-glucan serologicd assays are
devices conggting of antigens or proteases that aid in the presumptive diagnosis of fungd infection The
devices are intended for the qualitative detection of beta-glucan in the serum of patients with symptoms
of, or medica conditions predisposing the patient to, invasve fungd infection. The detection in serum of
specified concentrations of beta-glucan, amgor cel-wall component of various medicaly important
fungi, can be used as an ad in the diagnosis of deep-seated mycoses and fungemias. The assays should
be used in conjunction with other diagnostic procedures, such as microbiologica culture, histologica
examination of biopsy samples, and radiological examination.

This guidance isissued in conjunction with a Federa Register notice announcing the classification of
beta-glucan serologica assays.* Any firm submitting a premarket notification (510(k)) for beta-glucan
serologica assays will need to address the issues covered in this specia controls guidance document.
However, the firm need only show that its device meets the recommendations of the guidance or in
some other way provides equivalent assurances of safety and effectiveness.

FDA's guidance documents, including this guidance, do not establish legaly enforceable responghilities
Instead, guidance documents describe the Agency's current thinking on atopic and should be viewed

t Unlike the other classification regulaionsin 21 CFR part 866, subpart D, which usetheterm
“reagents’ in their titles, FDA isusing “assays’ to refer to this device type because thisterm more
accurately reflects the devices within this type.
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only as recommendations, unless specific regulatory or statutory requirements are cited. The use of the
word should in Agency guidance documents means that something is suggested or recommended, but
not required.

The Least Burdensome Approach

Theissuesidentified 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 consdered the burden that may beincurred in
your attempt to follow the statutory and regulatory criteriain the manner suggested by the guidance and
in your attempt to address the issues we have identified. We believe that we have considered 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 document, “A Suggested Approach to Resolving Least Burdensome Issues.” Itis
available on our Center web page a: http://www.fda.gov/cdri/modact/|eestburdensome.html.

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 abeta-glucanassay. A
manufacturer who intends to market a device of this generic type should (1) conform to the generd
controls of the Federa Food, Drug, and Cosmetic Act (the Act), including the premarket
notification requirements described in 21 CFR 807 Subpart E, (2) address the specific risksto
hedlth associated with the beta- glucan serologicd assay identified in this guidance, and (3) obtain a
subgiantial equivalence determination from FDA before marketing the device.

This guidance document identifies the classification regulation and product code for beta-glucan
serologica assays. (Refer to Section 4 — Scope.) In addition, other sections of this guidance document
identify the risks to hedlth and describe measures that, if followed by manufacturers and combined with
the generd controls, will generdly address the risks associated with these beta- glucan serologicd assays
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 as
the 510(k) Manual - Premarket Natification: 510(k) - Regulatory Requirementsfor Medical
Devices, http://mww.fda.gov/cdriymanual /510kprt1.html.

Asexplained in“The New 510(k) Paradigm - Alter nate Approaches to Demonstrating
Substantial Equivalencein Premarket Notifications; Final Guidance?” amanufacturer may
submit either a Traditional 510(k) or an Abbreviated 510(k). FDA believes an Abbreviated 510(k)
provides the least burdensome means of demongtrating substantiad equivaence for anew device,
particularly when FDA has issued a guidance document that provides recommendations on what should
be addressed in a submission for the device.  Alternatively, menufacturers considering modifications to
their own cleared devices may lessen the regulatory burden by submitting a Specia 510(k).

2 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,
induding the proposed labeling for the device sufficient to describe the device, its intended use, and the
directionsfor itsuse. In an Abbreviated 510(k), FDA may consider the contents of a summary report
to be gppropriate 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 guidance
document was used during the device development and testing and the methods or testsused. The
report should dso include a summary of the test data or description of the acceptance criteria applied to
address the risks identified in this document, as well as any additiona risks specific to your device. This
section suggests information to fulfill some of the requirements of 21 CFR 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 guidance document.

Proposed labeing

Proposed labeling should be sufficient to describe the device, itsintended use, and the directions for
itsuse. (Refer to Section 8 for gpecific information that you should indude in the labdling for this
typeof device)

Summary report
We recommend that the summary report contain the following:

?? 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 aso submit an "indications for use”
enclosure®

?? A description of the device design.

?? Identification of the Risk Analys's method(s) used to assess the risk profile in generd, as
well as the specific device' s design and the results of thisanalyss. (Refer to Section 5 for
the risks to hedth generdlly associated with the use of this device))

?? A discusson of the device characteristics that address the risks identified in this class 1
guidance document, as well as any additiond risks identified in your risk andyss.

3 Refer to http://mww.fda.gov/cdrh/odelindicate. html for the recommended format.
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?? A 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 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 may 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 also 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 moreinformation refer to the FDA guidance, Use
of Standardsin Substantial Equivalence Deter minations, Final Guidancefor
Industry and FDA, http://www.fda.gov/cdrh/ode/quidance/1131.html.

If it isnot clear how you have addressed the risks identified by FDA or additiona risks identified
through your risk analys's, we may request additional information about aspects of the device's
performance characteristics. We may aso request additiond information if we need it to assessthe
adequacy of your acceptance criteria. (Under 21 CFR 807.87(1), we may request any additiona
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 congdering modifications to their own cleared devices should consider submitting
Specia 510(K)s.

* 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()(3)) to determine whether
marketing of the finished device requires clearance of a new 510(Kk).

> 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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4., Scope

The scope of this document is limited to the following devices as described in 21 CFR 866.3050
(product code NQZ):

21 CFR 866.3050 Beta-glucan serologica assays

Beta-glucan serologicd assays are devices that congst of antigens or proteases used in serological
assays. The deviceisintended for use for the presumptive diagnosis of fungd infection. The assay is
indicated for use in patients with symptoms of, or medica conditions predisposing the patient to,
invaave fungd infection. The device can be used as an ad in the diagnosis of deep seated mycoses and
fungemias.

5. RiskstoHealth

There are no known direct risksto patient hedlth. However, failure of the tet to perform as indicated
or error in interpretation of results may lead to improper patient management, which includes
misdiagnosis and improper treestment. Therefore, use of assay results to adjust a trestment regimen,
without congderations of other clinicd factors, could pose arisk. A fdsdy low beta-glucan
measurement, or false negdtive result, could result in a determination that the patient is not at risk for
invaave fungd infection and could delay appropriate treatment. A fasdy high measurement, or fase
positive, could contribute to unnecessary monitoring or potentialy toxic therapy.

In the table below, FDA has identified the risk to health generally associated with the use of a beta-
glucan serologica assay addressed in this document. The measures recommended to mitigate the
identified risk are described in this guidance document, as shown in the table below. Y ou should
conduct arisk andyss, prior to submitting your premarket notification, to identify any other risks
specific to your device. The premarket notification should describe the risk andlysis method. If you
elect to use an aternative gpproach to address the 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

Improper Patient Management Sections 6, 7, and 8

6. Peformance Characteristics

General Study Recommendations

We recommend that you include in the 510(k) a description of the method used to detect beta-glucan
Y ou should dso include adescription of the reegent componentsin the kit. \We recommend that
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whenever possible, you include patient samples derived from the intended use populetion (e.g. criticaly
ill patients) for the analytical protocols described below.

We recommend that you evauate the assay in at least two externd Stesin addition to that of the
manufacturer. Generdly, we recommend that performance be assessed in the testing environment
where the device will ultimately be used (i.e., central |aboratory or point of care, such as anintensve
care unit (1CU)) by individuas who will usethetest in clinical practice (e.g., trained technologists). We
recommend that you initidly analyze data separately to evauate any inter-sSite variation and include
results of the analysisin the 510(k) summary report. You can pool clinica study results from the
individua sStesin the package insert if you demondrate that there are no sgnificant differencesin the
populations tested and the results among Sites. Y ou may contact the Divison of Microbiology Devices
to discuss questions you have about aclinical study or other issues.

We recommend that you provide appropriate specifics concerning protocols, so that acceptance criteria
or data summaries can be best interpreted during the review. For example, when referring to National
Committee for Clinica Laboratory Standards (NCCL S) protocols or guidelines, we recommend that
you indicate which specific aspects of the protocols or guidelines you followed.

Specific Performance Char acteristics

Precision and Reproducibility

We recommend that you characterize within-run and total precision using serum samples according
to guiddines provided in “Evauation of Precison Performance of Clinica Chemidry Devices,”
Approved Guiddine (1999) NCCLS, Document EP5-A. That document includes guiddines for
experimenta design, computations, and aformat for stating performance cdams. We recommend
that you evauate precison a relevant beta- gucan concentrations, including near medica decison
points and concentrations near the limits of the reportable range.

We recommend that you include in the 510(k) the fallowing items:
?? point estimates of the concentration
?? dandard deviations of within-run and tota precison
?7? gdtesat which precison protocol was run
?? number of days, runs, and observations
?? number of sites and/or operators

We recommend that you identify which factors (e.g., instrument calibration, reagent lots, operators)
were held congtant and which were varied during the evaluaion Y ou should describe the
computationad methods, if they are different from that described in NCCLS EP5-A.

Interference
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We recommend that you characterize the effects of potentia interferents on assay performance.
Examples of experimenta designs, indluding guiddines for sdlecting interferents for testing, are
described in detall in “Interference Tegting in Clinical Chemigtry; Approved Guidding’ (2002)
NCCLS, Document EP7-A.

Potentia sources of interference caninclude compounds normaly found in serum such as
triglycerides, hemoglobin, and bilirubin. Typicdly, interference sudies involve adding the potentid
interferent to the serum sample and determining any biasin the recovery of beta-glucan rediveto a
control sample (to which no interferent has been added).

We recommend that you include the following items in your 510(k):

?? typesand leves of interferents tested

?? beta-glucan levd in the samples

?? number of replicates tested

?? definition or method of computing interference

We recommend that you identify any observed trendsin bias (i.e., negative or positive) and indicate
the range of observed recoveriesin the presence of the particular interferent. This gpproach is more
informetive than listing average recoveries done. We recommend that you State the criteriaon
which non-interference is determined.

Y ou may not need to perform additiond interference testing with potentid interferents already
identified in literature or by other sources. However, we recommend that you identify these potentia
interferentsin the labeling.

Cross reactivity

We recommend that you include data in your 510(k) on the assay specificity by measuring the cross
reactivity of your device with other bacterid and funga cell wall components, such as
lipopolysaccharide (LPS) from gram negative bacteria, lipoteichoic acid (LTA) from gram postive
bacteria, yeast mannan, and yeast cell wall extracts and galactomannan. We recommend that you
describe the purity of the components used to evauate cross reactivity.

Linearity

We recommend that you characterize the linear range of the assay by evauating samples whose
concentration levels are known relative to each other. “Evauation of the Linearity of Quantitative
Andytica Methods, Approved Guiddine” (2003) NCCL S Document EP6-A describes a protocol
for sample preparation and value assgnment, aswell as aformat for stating performance
characterigtics.

We recommend that you describe the sample types and preparation, concentrations, and
number of replicates. When describing your acceptance criteria or summary data, we

10
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recommend that you include the dope, intercept, and confidence intervas of the estimated line,
and the range of linearity and the degree of deviations (biases) from the estimated line that were
observed or that are considered acceptable for the various concentration levels. Often these
deviations can be best described by listing observed or acceptable vaues relative to the
expected vaues for each leve evaluated.

Andyticd Senstivity
We recommend that you caculate the andytica sengtivity of the assay. Often thisis defined asthe
lowest leve of beta-glucan that can be reliably measured by the test.

We recommend that you describe the sample type you used in the evauation Y ou should define
your measure of andytica senstivity and provide your acceptance criteriaor adata summary. We
recommend that you darify how measurements below the level of sengtivity are reported to the
user.

Specimen coallection and handling conditions

We recommend that you substantiate statementsin your |abeling about specimen storage and
trangport by assessing whether the device can maintain acceptable performance (e.g., precision)
over the storage times and temperatures recommended to users. For example, an appropriate study
may include an andysis of diquots stored under the conditions of time, temperature, or pecified
number of freezelthaw cycles. We recommend that you State the criteriafor an acceptable range of
recoveries under the recommended storage and handling conditions.

. Method Comparison

Clinicd Sengtivity

We recommend that you compare your assay to clinica diagnoses of invasive mycoses and
fungemias that were obtained by observing clinicd sgns and symptoms and use of other diagnostic
methods consistent with accepted medical practices. It would be appropriate to refer to guiddines
from the Invasive Fungd Infection Cooperative Group (IFICG) of the European Organization for
Research and Treatment of Cancer (EORTC) and the Mycosis Study Group (MSG) of the
Nationd Inditute of Allergy and Infectious Diseases (NIAID), which describe the criteriafor
proven, probable and possible invasive funga disease. Y our study population should include
proven pogtives and high risk subjects based on clinica sgns and symptoms for fungd infection (i.e.
patients who are neutropenic, febrile, or unresponsive to broad spectrum antibiotics, due to
underlying conditions such as hematologica madignancies, transplants, or surgicd intengve care). As
with studies to evauate performance characteritics, you may contact the Division of Microbiology
Devices for input on your study plan prior to initiating clinica studies.

Clinicd Spedificity

11
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We recommend that you evauate the dinica specificity of your beta-glucan serologica assay in
hospitalized patients who are not critically ill, but who have smilar sgns and symptoms of invasve
fungemias and mycoses. We prefer that you include patients admitted to hospitals for reasons other
than fungd infections

Sample sdection, incduson, and exdusion criteria

We recommend that you evauate patient samples with beta-glucan concentrations distributed
across the reportable range of the assay. We suggest that you provide a clear description of how
the samples were sdected, including reasons that samples are excluded. We recommend that you
include patients from the target population (i.e., serum samples from criticaly ill patients).

Appropriate sample size depends on factors such as variahility of the samples and standard
deviation of the test results. We recommend that you provide the statistical method used to
determine the study sample size.

Expected Vaues

We recommend that you evaluate asymptomatic patients to determine the presence of beta-glucan
in ahedthy population. We aso suggest that you collect data from other hospitalized patients who
are criticaly ill but who are not considered at risk for invasive fungemia and mycoses. We prefer
that you select control groups whose age and gender distribution are smilar to the patients sdected
for the sengtivity study in order to minimize sample variability and biasin the assay results.

Presentation of results

When providing the results of your study we recommend that you compare beta-glucan serologica
assay results obtained with your device to standard methods of detection (i.e. blood culture,
histopathological examination of biopsy specimens and radiologica sgnsfor the clinica diagnods of
mycoses and fungemias). We recommend that you sratify data and andlyze by dinicd gatus (e.g.
proven infection, probable infection and hedthy individuas) and by risk group (high or low risk of
fungd infection) if these factors have the potentia to bias the results.

8. Labdling

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

® Although find 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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Directionsfor use

We recommend clear and concise ingtructions that delineate the technologica features of the specific
device and how the device is to be used on patients. Instructions should encourage local/ingtitutiona
training programs designed to familiarize users with the festures of the device and how to use it in asafe
and effective manner.

Quality Control

To mitigate the risk of inaccurate results and to assst the user in verifying that the assay and assays are
performing properly, we recommend that you provide a description of quality control recommendations
in the labding.

Limitations

We recommend that you address the limitations of your assay with satementsin the labeling such asthe
following:

?? Thetissue locations of fungd infection, encapsulation, and the amount of beta-glucan
produced by certain fungi affect the serum concentration of this andyte. Reduced ability
to contribute beta-glucan to the bloodstream can reduce the ability to detect certain
fungd infections. Cryptococcus species (spp.) produce low levels of beta-glucan due
to the encgpsulation of the cdll. Zygomycetes, including Absidia, Mucor spp. and
Rhizopus spp. are not known to produce beta-glucan.

?? Certan hedthy individuas have devated levels of beta-glucan that fal into an equivocd
zone. In such cases, additiond testing is recommended.

?? Thefrequency of patient testing will depend upon the rdaive risk of fungd infection.
Sampling rates of at least two to three times per week are recommended for at risk
patients.

?? Fdse pogtive results have been found in hemodidysis patients, subjects trested with
certain fractionated blood products such as serum abumin and immunoglobulins and
specimens (or subjects) exposed to beta-glucan-containing gauze.

?? Samplesthat are hemolyzed, lipemic, or contain bilirubin may interfere with assay
performance.

?? Hemodiaysis patients can acquire high levels of beta- glucan when certain cdlulose

didyss membranes are used. Hemodiaysis with cellulose triacetate membranes or
polymethyl methacrylate membranes does not appesar to affect the assay.

13
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?? Certain surgica gauzes and sponges can leach high levels of beta- glucan that may
contribute to atrangent false positive result for the beta-glucan serologica assay.

Warnings and Precautions
We recommend that you include the following warnings and precautions:

?? Egablish acdean environment in which to perform the assay. Use materias and assays
that are certified to be free of interfering levels of beta-glucan. Please note that beta-
glucan aswell asfungd contamination from the human body, clothes, containers, water,
and airborne dust may cause interference with the beta-glucan serological assay.

?? The assay requires rigorous atention to technique and the testing environment.
Thorough training of the technician in the assay method and in the avoidance of
contamination is critica for the effectiveness of the assay.

?? Use auitable protective clothing and powder-free gloves when handling patient
specimens.
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