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Introduction

The Division of Microbiology Devices in the Center for Devices and Radiological Health at
FDA has regulatory oversight of diagnostic assays for influenza. FDA is convening this
Advisory Panel meeting to discuss the regulation of rapid influenza detection tests (also referred
to as antigen tests) that are currently regulated as Class | devices.

The recent 2009 flu pandemic has emphasized the poor performance of the rapid influenza
detection tests (RIDTSs) as they were widely used by clinicians in point of care settings. At that
time, FDA received informal communications from CDC and public health laboratories reporting
the poor performance of these devices with anecdotal reports of many misdiagnosed cases of
influenza, some with serious or fatal outcomes.

The first influenza virus detection methods using enzyme immunoassay technology (EIA) were
cleared for the market in the late 1970’s, at the time when the only other method for the detection
of the virus was viral culture. The first RIDT for use directly from clinical specimens was
cleared in 1990, followed by others in the late 1990’s. There are approximately 12 RIDTs on the
market today. The first RIDT was CLIA waived in the year 2000, which facilitated its use in a
physician’s office, outside of a clinical laboratory. Currently, there are six CLIA waived RIDTs
on the market that are widely used. Although the poor sensitivity of RIDTs has always been a
concern, they were valued for their ease of use, quick time to result and high positive predictive
value due to their high specificity.

In recent years, many studies have been published showing the poor sensitivity of the RIDTs
when compared to viral culture and to reverse transcription polymerase chain reaction (RT-PCR)
(see references). According to these reports, the performance of RIDTs has often not matched the
specifications provided in test labeling. As the rapid influenza tests are widely used by
physicians to diagnose influenza infection, FDA, CDC and BARDA are very concerned about
the negative impact the use of these tests has on public health, particularly during a pandemic,
such as occurred in 2009.

The purpose of the meeting is to discuss the proposed reclassification of the rapid antigen tests
for the detection of influenza virus, currently regulated as Class I devices, into Class Il. The
discussion will include the proposed special controls FDA believes would ensure that these
devices are safe and effective through their Total Product Life Cycle (TPLC).

The sections below provide an overview of the following topics as background for the meeting:
Device class categories

Existing classification regulations for influenza devices

FDA reclassification process

Reasons for the proposed reclassification



Further, FDA will discuss the proposed mitigations to the risks associated with the influenza
devices subject to the proposed reclassification:

Issues to be addressed by special controls

Proposed special controls

Consequences of the reclassification on the diagnostic industry
Perceived benefits of the reclassification

The last section contains specific questions to the Panel Members pertaining to this proposed
reclassification. Attached to this document is a list of relevant references and copies of published
articles that are particularly informative.

Background

Regulation of In Vitro Diagnostic Devices
Per 21 CFR 809.3, in vitro diagnostic devices are:*

“Reagents, instruments, and systems intended for use in the diagnosis of disease or other
conditions, including a determination of the state of health, in order to cure, mitigate, treat, or
prevent disease or its sequelae. Such products are intended ...for use in the collection,
preparation, and examination of specimens from the human body.”

FDA regulations applicable to in vitro diagnostic devices are based on the FDA classification of
the device. The current approach to classification is a product of several laws, most prominently
the 1976 Medical Device Amendments to the original Food, Drug and Cosmetic Act (the FD&C
Act)
(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/Classify'YourDe
vice/). Medical devices, including in vitro diagnostic devices, are classified based on the level of
risk to patients.

The three regulatory classes for device categorization are based on the level of control necessary
to assure the safety and effectiveness of a device:

e Classl: Devices of low risk for which general controls are sufficient to provide a
reasonable assurance of safety and effectiveness of the device.

e Class Il: Devices which require both general and special controls to provide a
reasonable assurance of safety and effectiveness of the device.

e Class Ill: Devices for which insufficient information exists to determine that general

and special controls are sufficient to provide reasonable assurance of the safety and
effectiveness.

! All citations or references to the Code of Federal Regulations in this document are available at:
http://www.accessdata.fda.gov/SCRIPTs/cdrh/cfdocs/cfcfr/CFRSearch.cfm.
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Class | Devices

Class I devices are primarily those devices for which general controls are determined to be
sufficient to provide reasonable assurance of device safety and effectiveness. Class | devices
may also be devices that do not present a potential unreasonable risk of illness or injury.
General controls are controls not unique to any specific device but controls that can be applicable
to devices in general. Examples of general controls include:

e Registration of manufacturing facilities and listing of products;

e 510(k) premarket notification requirement;

e Good manufacturing practices (GMPs);

e Quality System procedures that provide for notification of risks and of repair,
replacement, or refund;
Restrictions on sale and distribution or use; and
e Other regulatory controls, e.g., labeling, adverse event reporting, misbranding,

adulteration of the device.

For example, multipurpose culture medium is a Class | device as specified in the Code of Federal
Regulations:

21 CFR 866.2300 Multipurpose culture medium.

(@) Identification. A multipurpose culture medium is a device that consists primarily of liquid or
solid biological materials intended for medical purposes for the cultivation and identification of
several types of pathogenic microorganisms without the need of additional nutritional
supplements. Test results aid in the diagnosis of disease and also provide epidemiological
information on diseases caused by these microorganisms.

(b) Classification. Class I (general controls).

The device is exempt from the premarket notification procedures in subpart E of part 807 of this
chapter subject to the limitations in 866.9.

Due to their low risk, FDA has exempted almost all Class | devices (with the exception of
reserved devices) from the 510(K) requirement, including those devices that were exempted by
final regulation published in the Federal Registers of December 7, 1994, and January 16, 1996. If
a manufacturer's device falls into a generic category of exempted Class | devices, then a 510(k)
submission and FDA clearance are not required before marketing the device in the U.S.
However, these devices have not been exempted from other general controls (e.g., registration
and listing, GMP regulations, etc.). Further, all devices exempt from the premarket notification
requirement are only exempt as long as they do not exceed the limitations to their exemption.
Limitations to exemptions for microbiology devices are found in 21 CFR 866.9. Of these
limitations on exemptions, an exemption especially relevant to many of microbiology diagnostic
devices is 21CFR 866.9(c)(6) “For identifying or inferring the identity of a microorganism
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directly from clinical material”’(21 CFR 866.9(c)(6)), as many of them are intended to be used
directly from clinical specimens.

Further, although all manufacturers of medical devices are subject to the Quality System
Regulation (21 CFR Part 820), FDA has exempted almost all Class | devices (with the exception
of five types of devices listed in 820.30(a)(2), none of which are in vitro diagnostic devices)
from the design controls requirement. As a result, all influenza detection tests regulated as
Class I devices are not subject to design controls requirements. The intent of the design controls
regulation is to implement processes and procedures to allow for identifying deficiencies in the
design input requirements in early stages of the development of a device. Design controls also
apply to all changes to the device or manufacturing process design, including those occurring
long after a device has been introduced to the market. These changes are part of a continuous,
ongoing effort to design, develop and make available a device that meets the needs of the user
and/or patient.

Class Il Devices

Class Il devices are those that cannot be classified as Class | because general controls alone are
insufficient to provide reasonable assurance of device safety and effectiveness, but where there is
sufficient information to establish special controls, in addition to general controls, that can
provide such assurance. Examples of special controls may include:

performance standards;

post-market surveillance;

patient registries;

guidelines;

design controls; and

other appropriate action deemed necessary for mitigating the risks of the device.

For example, a culture medium intended to determine whether a particular organism is
susceptible to a drug that can be used to treat a bacterial infection is a Class Il device as specified
in the Code of Federal Regulations:

21 CFR 866. 1700 Culture medium for antimicrobial susceptibility tests.

(a) Identification. A culture medium for antimicrobial susceptibility tests is a device intended for
medical purposes that consists of any medium capable of supporting the growth of many of the
bacterial pathogens that are subject to antimicrobial susceptibility tests. The medium should be
free of components known to be antagonistic to the common agents for which susceptibility tests
are performed in the treatment of disease.

(b) Classification. Class Il (performance standards).



Class I reserved (non-exempt) and Class 1l submissions are reviewed by FDA under what is
referred to as the 510(k) process. Under the 510(k) paradigm, a device can be cleared for
marketing if it is determined to be as safe and effective as a preexisting ‘predicate’ device (the
device is ‘substantially equivalent’ to the predicate device).” Substantial equivalence broadly
encompasses the following:

e The new device has the same intended use as the predicate and the new device has the

same technological characteristics as the predicate,
or

e The new device has the same intended use as the predicate but the new device has
different technological characteristics and the information submitted to FDA and the
device both (a) does not raise new questions of safety and effectiveness and (b) the
sponsor demonstrates that the device is at least as safe and effective as the legally
marketed device.

As described on the FDA web site, “a claim of substantial equivalence does not necessarily
imply that the new and predicate devices must be identical. Substantial equivalence is established
with respect to intended use, design, energy used or delivered, materials, chemical composition,
manufacturing process, performance, safety, effectiveness, labeling, biocompatibility, standards,
and other characteristics, as applicable.” The determination of ‘substantial equivalence,’ is
therefore a multifaceted examination of the new device focused heavily on the intended use and
not independent of the underlying technology.?

Class 111 Devices

Class Il devices are those for which insufficient information exists to determine that general and
special controls can provide reasonable assurance of the safety and effectiveness, or where these
devices are life sustaining or life supporting, of substantial importance in preventing impairment
of human health, or present unreasonable risk of illness or injury. Class 11l devices require, in
addition to general controls, a pre-market approval’ (PMA) application for which additional
materials are necessary at the time of regulatory filing by the sponsor/manufacturer. FDA has
greater oversight over Class 11 than over Class I and Class | devices.*

The discussion at this meeting will be focused on the differences between Class | and Class Il
requirements for medical devices and the FDA level of oversight. As described above, the major
distinction between these two classes of devices is that Class Il regulation allows for special

2 Devices which are submitted under a 510(k) are ‘cleared’ for marketing by FDA; under the PMA process
(described below) devices are “approved’ by FDA.
® More detailed information regarding pre market applications under the 510(k) process is available at:
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/
HowtoMarketY ourDevice/PremarketSubmissions/PremarketNotification510k/default.htm, reproduced as an
attachment to this document.
* More detailed information regarding pre market PMA applications is available at:
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketY ourDevice/PremarketSubmissio
ns/PremarketApprovalPMA/default.htm, reproduced as an attachment to this document.
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controls that are necessary to provide a reasonable assurance of the safety and effectiveness of
the device. Additionally, all Class Il devices are subject to design controls requirements.

Regulation of Currently Marketed Devices for the Detection of Influenza

Currently there are three regulations governing influenza detection devices:
21 CFR 866.3330 Influenza virus serological reagents:

(a) Identification. Influenza virus serological reagents are devices that consist of antigens and
antisera used in serological tests to identify antibodies to influenza in serum. The
identification aids in the diagnosis of influenza (flu) and provides epidemiological
information on influenza. Influenza is an acute respiratory tract disease, which is often
epidemic.

(b) Classification. Class | (general controls). The device is exempt from the premarket
notification procedures in subpart E of part 807 of this chapter subject to the limitations in §
866.9.

To date, all methods utilizing antigens and antibodies as components of the device have been
regulated under 21 CFR 866.3330. This was the first influenza device regulation to be
established. Early influenza tests consisted of laboratory methods to detect antibodies that
develop in response to influenza infection. As enzyme immunoassay technology developed, tests
capable of detecting viral proteins (antigens) directly in human respiratory samples were cleared
by FDA starting in 1978. Since then, numerous influenza detection tests based on antigen-
antibody binding properties were developed and cleared for the market. Those devices were
placed under this classification regulation and include:

a) Rapid antigen tests intended for use in near-patient settings

These tests are based on chromatographic immunoassay technology, typically designed in
a simple to use format for the qualitative detection of influenza A and B viral
nucleoprotein antigens directly from respiratory specimens. The results of the test can
usually be obtained in less than 30 minutes.

(e.g., BinaxNOW Influenza A&B (Alere), Directigen EZ Flu A+B (BD), QuickView
Influenza A+B (Quidel) and more recently Veritor System for Flu A+B (Becton
Dickinson) and Sofia Influenza A+B FIA (Quidel) and others)

b) Direct Specimen Fluorescent Antibody tests performed directly on clinical specimens
(DSFA) intended for use in high complexity laboratories



These tests utilize specific antibodies, labeled with fluorescein, which are directed against
influenza viral proteins (antigens). These tests require trained personnel and specialized
equipment (a fluorescence microscope) to interpret the results.

(e.g. D3 FastPoint L-DFA Influenza A/Influenza B Virus Identification Kit (Diagnostic
Hybrids), Bartels Viral Respiratory Screening and Identification Test (Intracel Corp.)

c) Direct Fluorescent Antibody tests performed on cultured isolates (DFA) also intended for
use in high complexity laboratories.

(e.g., D* Duet DFA Influenza A/Respiratory Virus Screening Kit (Diagnostic Hybrids))

21 CFR 866.3332 Reagents for detection of specific novel influenza A viruses

(a) Identification. Reagents for detection of specific novel influenza A viruses are devices
that are intended for use in a nucleic acid amplification test to directly detect specific virus
RNA in human respiratory specimens or viral cultures. Detection of specific virus RNA aids
in the diagnosis of influenza caused by specific novel influenza A viruses in patients with
clinical risk of infection with these viruses, and also aids in the presumptive laboratory
identification of specific novel influenza A viruses to provide epidemiological information
on influenza. These reagents include primers, probes, and specific influenza A virus controls.

(b) Classification. Class Il (special controls). The special controls are:

(1) FDA'’s guidance document entitled “Class Il Special Controls Guidance
Document: Reagents for Detection of Specific Novel Influenza A Viruses.” See §
866.1(e) for information on obtaining this document.

(2) The distribution of these devices is limited to laboratories with experienced
personnel who have training in standardized molecular testing procedures and
expertise in viral diagnosis, and appropriate biosafety equipment and containment.

To date, all devices intended for the detection of specific novel influenza A subtypes have been
regulated under 21 CFR 866.3332. These include:

a) Devices for the detection of Novel Influenza A Virus, A/H5 (Asian Lineage) RNA
(e.g., Influenza A/H5 (Asian lineage) Virus Real-time RT-PCR Primer and Probe Set
(CDQ))

b) Devices for the detection of Novel Influenza A virus, A/H5 NS1 Protein
(e.g.,AVantage™ A/H5N1 Flu Test (Arbor Vita Corp.)



c) Devices for the detection of 2009 H1N1 Influenza Virus (Swine Origin), Nucleic Acid or
Antigen
(e.g., Simplexa™ Influenza A HIN1 (2009) (Focus Diagnostics, Inc.))

21 CFR 866.3980 Respiratory viral panel multiplex nucleic acid assay

(a) Identification. A respiratory viral panel multiplex nucleic acid assay is a qualitative in
vitro diagnostic device intended to simultaneously detect and identify multiple viral nucleic
acids extracted from human respiratory specimens or viral culture. The detection and
identification of a specific viral nucleic acid from individuals exhibiting signs and symptoms
of respiratory infection aids in the diagnosis of respiratory viral infection when used in
conjunction with other clinical and laboratory findings. The device is intended for detection
and identification of a combination of the following viruses:

(1) Influenza A and Influenza B;

(2) Influenza A subtype H1 and Influenza A subtype H3;

(3) Respiratory Syncytial Virus subtype A and Respiratory Syncytial Virus
subtype B;

(4) Parainfluenza 1, Parainfluenza 2, and Parainfluenza 3 virus;

(5) Human Metapneumovirus;

(6) Rhinovirus; and

(7) Adenovirus.

(b) Classification . Class 11 (special controls). The special controls are:

(1) FDA's guidance document entitled "Class Il Special Controls Guidance
Document: Respiratory Viral Panel Multiplex Nucleic Acid Assay;"

(2) For a device that detects and identifies Human Metapneumovirus, FDA's
guidance document entitled "Class Il Special Controls Guidance Document:
Testing for Human Metapneumovirus (hMPV) Using Nucleic Acid Assays;" and

(3) For a device that detects and differentiates Influenza A subtype H1 and subtype
H3, FDA's guidance document entitled "Class Il Special Controls Guidance
Document: Testing for Detection and Differentiation of Influenza A Virus
Subtypes Using Multiplex Nucleic Acid Assays."

The influenza detection devices regulated under 21 CFR 866.3980 consist of assays intended to
simultaneously detect and identify nucleic acids of multiple viruses in human respiratory
specimens or viral culture. Assays for influenza typing and subtyping may also be components of
a respiratory viral panel. A manufacturer must follow the Special Controls Guidance Document
which includes identification of the studies and other information a manufacturer must submit to
FDA to address the issues of safety and effectiveness for multiplex devices and provides
minimum performance criteria for sensitivity and specificity.
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There are currently 11 manufacturers who hold a 510(Kk) for devices that detect influenza as part
of a respiratory panel of microorganisms.

(e.g., XTAG™ Respiratory Viral Panel (Luminex Diagnostics Inc.), ProFlu+ Assay (Hologic
Corp.), and Verigene Respiratory Virus Plus Nucleic Acid Test (Nanosphere Inc.))

Risks Associated with Influenza Diagnostic Test Systems

In vitro diagnostic devices for the detection of influenza viruses are important for establishing
the diagnosis of influenza in patients with respiratory illness in order to provide appropriate
patient treatment. Early diagnosis of influenza can reduce the inappropriate use of antibiotics and
provide the option of using antiviral therapy. Additionally, accurate and early diagnosis of
influenza provides valuable information regarding the presence of influenza viruses in the
community and contributes to better management and control of influenza outbreaks in the
community. Establishing the performance of these devices in controlled studies and
understanding the risks that might be associated with the use of these devices is critical to their
safe and effective use.

Although an influenza test that detects influenza viruses is intended for use as an aid in the
diagnosis of influenza infection in conjunction with clinical symptoms and other laboratory
findings, failure of the device to perform as indicated (producing erroneous or inaccurate results)
could mislead the physician and cause inappropriate or delayed medical treatment of a patient.
Failure of the test to produce accurate test results can also lead to inaccurate epidemiological
information that may contribute to inappropriate public health responses.

Specifically, a false negative result may lead to failure to provide a correct diagnosis and the
appropriate treatment of infection caused by influenza virus and may contribute to unnecessary
treatment for another suspected condition. A false negative result will also provide incorrect
epidemiological information leading to failure to initiate appropriate corrective measures to
control and prevent additional infections.

A false positive result on the other hand may lead to delayed treatment of a respiratory infection
caused by another etiologic agent, which could potentially result in a more serious patient
outcome. A false positive result will also provide incorrect epidemiological information on the
presence of influenza in a community, which may result in unnecessary patient isolation or
contact limitations and in unnecessary close contact investigations.

A lack of result due to a device malfunction also may lead to a delayed diagnosis and an

inadequate treatment regime and, again, lead to delayed epidemiological information on the
presence of influenza in a community.
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It is important to note that additional testing (e.g., bacterial culture, immunofluorescence, and
chest x-rays/radiography) and clinical information are recommended in order to obtain a final
diagnosis of influenza infection.

Current Status of Influenza Testing

Historically, many of the rapid influenza antigen detection tests (RIDT) that were cleared since
1998 demonstrated less than desirable performance (good specificity but low sensitivity). Today,
these devices can be used by manufacturers as predicates in a 510(k) submission which, under
the 510k process of demonstrating performance equivalence to an already cleared predicate or
reference device, promotes further clearance of devices that do not meet the needed performance
for detection and management of infection by novel strains of influenza.

Currently, the rapid influenza antigen detection tests are the most widely used diagnostics for
influenza, especially in outpatient settings (Landry, 2011). These tests are easy to use, provide
results in 10-30 minutes and are relatively inexpensive, aiding in the prescribing of antivirals in
the relatively small window of effectiveness (1-2 days after onset of symptoms). Initially, many
of these tests were cleared for the market when no other diagnostics were available and there was
a need for tests to help physicians in the rapid differential diagnosis of influenza infection.
Although most of the rapid antigen tests cleared for the market prior to 2008 had sub-optimal
sensitivity, they demonstrated high specificity and were considered to be of benefit due to their
high positive predictive value.

It is well known that the performance of these tests is highly dependent on such factors as proper
sample collection, transport and storage conditions if testing is performed at another facility, and
time from illness onset to sample collection. As the viral load is highest within the first 48 hours
of illness and then decreases with time during the course of infection (Cheng et al., 2009;
Esposito et al., 2011; Loeb et al., 2012; Talbot et al., 2010), the timing of the sample collection is
crucial for optimal test performance. Because RIDTs require 10* to 10° infectious influenza
particles for detection, they perform best in young children who shed high titers of the virus
(Esposito et al., 2011).

Although these tests are simple, careful attention to the proper test procedure instructions and
specimen sampling is essential as there is ample opportunity for error. A large study conducted
early during the 2009 pandemic in New York reported an alarmingly low sensitivity of one
particular RIDT (Ginocchio et al., 2009b; Landry, 2011). As this appeared to be atypical, it could
have possibly been related to poor sample quality and inexperienced personnel as the demand for
testing rapidly increased at that time (Landry, 2011).

It is well established that influenza viruses have a propensity for mutation and recombination of
the genome. The influenza virus genome is made up of eight segments of negative stranded
RNA. The genome is replicated by the PA, PB1 and PB2 proteins from segments of the same
name. Since the RNA polymerase is very error prone, introducing numerous nucleotide
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substitutions during replication, it promotes rapid evolution and immune evasion in the structure
of the virus. Small changes in the nucleic acid sequences result in antigenic drift, which may
cause the functional components of influenza diagnostic devices not to recognize current
influenza strains (Higgins et al., 2010). Another consideration is antigenic shift, as seen in all of
the past pandemics since 1918. Antigenic shift occurs when one or more of the eight genome
segments are re-assorted in the currently circulating virus strain with a viral strain typically
found in animal species. Antigenic shift often results in a novel influenza virus that has not
previously infected humans. Many of the diagnostic tests for influenza detect the nuclear protein
(NP), which is one of the more conserved proteins in the virus and may be less likely to undergo
antigenic drift. However, re-assortment can occur with the NP segment which is likely to
introduce significant antigenic changes in the NP protein. Therefore, these changes may affect
the ability of any influenza diagnostic device to detect the viral antigens or the viral RNA of
currently circulating influenza strains. The emergence of the 2009 H1N1 strain highlighted the
concern that changes in the antigenicity and in the nucleic acid sequences may affect the
performance of influenza detection assays. As a result of the 2009 pandemic, it became clear that
reliable influenza tests are of utmost importance to effectively implement a strategy to contain
influenza during a pandemic.

Purpose of Reclassification

This panel meeting has been convened for the specific purpose of discussing the proposed
reclassification of influenza detection devices that fall under 21 CFR 866.3330 and as such are
regulated as Class | devices. The discussion at this meeting will be focused on whether influenza
diagnostic devices currently regulated as Class | devices should remain in Class | or be
reclassified into Class Il. Due to the issues presented here and the elevated concerns associated
with influenza diagnostics in the context of the recent 2009 HIN1 pandemic as well as human
infections with two novel influenza viruses within the last two years (the swine H3N2v variant
and the avian H7N9), FDA believes that general controls are not sufficient and reclassification of
RIDTs into Class Il is needed to mitigate the known risks associated with RIDRs. Since special
controls cannot be established under the current Class | classification regulation, FDA proposes
to establish a new classification regulation with addition of special controls.

It is important to note that although most Class | diagnostic devices are exempt from the
premarket notification requirement (as described in the section above), the rapid influenza
antigen tests exceed the limitations to the exemption because they are intended “For identifying
or inferring the identity of a microorganism directly from clinical material”(21 CFR 866.9(c)(6)).
Therefore, the manufacturers of these tests are currently required to submit a 510(Kk) application
to FDA even though they are classified as Class | devices.

Based on the collective knowledge of the poor clinical performance of the rapid influenza tests
along with the increased understanding of the genetic variation of influenza viruses, we believe
that the proposed special controls for these devices should address: 1) the minimum acceptable
performance criteria, 2) an appropriate reference method to demonstrate the performance in
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support of a 510(Kk) clearance, 3) at a minimum, annual monitoring of analytical reactivity after
the product is cleared for market, as well as testing of newly emergent strains of influenza with
the potential to cause a public health emergency, e.g., a significant outbreak or even a pandemic.

Scope

FDA is considering a reclassification of all rapid influenza detection devices currently regulated
under 21 CFR 866.3330 into Class Il with special controls. The proposed reclassification
regulation, if finalized, would apply to all rapid influenza diagnostic devices currently regulated
as Class | under part 866.3330. If reclassified, all currently marketed as well as new rapid
influenza detection devices based on the immunoassay technology and seeking FDA clearance,
would be subject to the new regulation when finalized.

The Fluorescent Antibody tests, whether intended for use directly with clinical specimens
(DSFAs) or with viral culture material (DFAs) will remain under the existing regulation and will
continue to be regulated as Class | devices. Since DSFAs are used in a laboratory environment
rather than in point of care settings, they would remain in Class I due to the lower risk level
associated with these tests.

Influenza molecular tests will continue to be regulated under the two existing Class Il regulations
for influenza devices, 21 CFR 866.3332 and 21 CFR 866.3980. If the proposed special controls
are recommended by the Panel, FDA will update the special controls for the respiratory viral
panel multiplex nucleic acid assay regulation (21 CFR 866.3980) to include a requirement for
annual monitoring of analytical reactivity with the contemporary influenza strains for any
multiplex assay with an influenza detection component.

Proposed Special Controls

Based on discussions, both internally and in collaboration with CDC and BARDA, FDA focused
on four issues related to the performance of RIDTSs that we believe need to be addressed. The
proposed special controls have also been developed based on our review of published literature
concerning the performance of rapid antigen tests, as well as the collective scientific knowledge
and experience of the three public health agencies.

Minimum Sensitivity Criteria

In order to develop a requirement for the minimum acceptable sensitivity and specificity criteria

for RIDTs, we reviewed the performance as presented in the FDA cleared device labeling of all

RIDTs cleared for market in the U.S. since 1998 (16 devices in total). We have only focused on

the sensitivity measures of performance, as the specificity of these devices has been consistently

very high and not an issue of concern. These sensitivity estimates were derived by combining

the data from all prospectively conducted clinical studies in support of a 510(k) submission for
14



all specimen types combined. Results from testing of samples not prospectively collected
(retrospective) were not included in our calculations.

Table 1 summarizes the device sensitivity performance for influenza A and influenza B

demonstrated in clinical studies submitted in support of FDA clearance for each of the 16
devices.
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Table 1. Rapid Influenza Diagnostic Tests (RIDTs) FDA Cleared Since 1998 Currently

Marketed in the US

Date of Flu A Flu B
K041441 Device Ngrlnoé‘er FDA Comparator Segi'itr']‘t"ty 95% Cl Segi 'itr']‘t’"y 95% Cl
Clearance . .
Estimate Estimate
BD Veritor o _ o _
Beckton Systemfor Flu | K121797 | 9/7/2012 NAT 81.30% | 2.0% gs.600 | '6:8%
Dickinson A+B 88.9% 91.4%
BD Veritor o - 0% -
Beckton Systemfor Flu | K120049 | 4/16/2012 NAT g3.00% | 80% 81300 | 1%
Dickinson A+B 87.0% 88.0%
BD Veritor o _ o _
Beckton Systemfor Flu | K112277 | 10/28/2011 NAT 83.60% | '5:2% 81300 | ‘A8%
Dickinson A+B 87.9% 86.4%
. Sofia Influenza o 91.0% - o 85.3% -
Quidel A+B EIA K112177 10/24/2011 Culture 94.20% 96.3% 89.50% 92 6%
Clearview Exact o 83.0% - o 67.5% -
Alere I K092349 1/6/2011 Culture 94.00% 98.0% 77.00% 85 0%
Princeton . o 86.1% - o 76.4% -
BioMeditech BioSign Flu A+B K083746 11/10/2010 Culture 92.60% 96.2% 86.60% 92.8%
Response RAMP Influenza o 71.8% - o 54.9% -
Biomedical AR K071591 4/16/2008 Culture 80.20% 86.5% 76.20% 89.4%
. 79.1% - 50.3% -
0, 0,
Meridian True Flu K071657 11/15/2007 Culture 86.60% 91.7% 60.20% 69.3%
. BinaxNOW N 76.2% - . 47.9% -
Binax Influenza A&B K062109 11/9/2006 Culture 80.70% 84.5% 64.70% 78.5%
Genzyme OSOM Influenza o 64.4% - o 45.2% -
Corp. AGB K051244 2/21/2006 Culture 73.80% 81.9% 60.00% 73.6%
Beckton Directigen EZ Flu o 82.6% - o 67.4% -
Dickinson A+B K042472 7/7/2005 Culture 86.60% 89.8% 75.60% 82 20
SAS FluAlert
SA . 65.2% - . 71.1%-
Scientific Inlfrl]llfﬁr;azgggd K041439 7122/2004 Culture 76.00% 84.3% 90.50% 97 4%
. QuickVue o . o .
Quidel Influenza A+B | K031899 | 9/11/2003 | culture 80.50% | ">:7% 701005 | ©L3%
Corp. Test 85.9% 77.6%
Xpect Influenza o 84.0% - o 88.7% -
Remel A/B K031565 7/17/2003 Culture 92.20% 96.4% 97.80% 99.6%
Beckton Directigen EZ Flu o 81.2% - o 69.7% -
Dickinson A+B K001364 6/28/2000 Culture 86.20% 90.1% 82.40% 00.4
This assay detects both
Quidel QuickVue 66.9% - Flu A and Flu B, but
Influenza A/B K991633 9/24/1999 Culture 74.80% A does not differentiate
Corp. 81.4%
Test between the two

subtypes.

2 SAS FluAlert Influenza A+B (K080380) was cleared on 7/23/09 based on performance data against the FDA cleared SAS
FluAlert Influenza A and FluAlert Influenza B tests (K041439 and K041441) as the comparator. Therefore it is not included in

the table.
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Table 1 above shows that the sensitivity estimates for the rapid influenza detection devices
cleared since 1998 have a broad range of clinical performance:

Influenza A
Lowest: 73.8% (95% CI: 64.4% - 81.9%)
Highest: 94.2% (95% CI: 91.0% - 96.3%)
Influenza B
Lowest: 60.0% (95% CI: 45.2%-73.6%)
Highest: 97.8% (95% CI: 88.7% - 99.6)

We also reviewed numerous published scientific reports on the subject of performance of these
devices. The information presented in Table 2 is a result of an extensive literature search in
PubMed. From approximately 100 English language articles on influenza diagnostics published
in the last five years, 15 articles were selected for further review. In this review we included
only studies performed in the United States that focused primarily on the performance of rapid
antigen influenza tests and that were deemed to be free of bias. Again, since the specificity of the
RIDTs has been consistently high and not an issue for concern, we focused on the data
describing test sensitivity. In most cases, the sensitivity was listed in the source article; when it
was not, the sensitivity was calculated as (the number of true positives) / (the number of true
positives + the number of false negatives). Many studies did not separate positive results of
influenza A from positive results of influenza B, but only described results for overall “influenza
detection”. For this reason, we combined the data for influenza A and B when they were reported
separately to calculate an overall measure of performance for influenza.

For the purpose of comparison, we also presented, for each device, the sensitivity observed in the
studies submitted in the 510(k) for FDA clearance, using samples obtained during the year the
device was evaluated. For consistency, the sensitivity estimates are also presented by combining
the data for influenza A and B, as was done for the information obtained from literature.

The data presented in Table 2 shows the performance of six commonly used rapid antigen tests
as reported in multiple studies conducted between 2002 and 2010 (Gordon et al., 2010; Rahman
et al., 2008; Cruz et al., 2010; Sambol et al., 2010; Biggs et al., 2010; Gordon et al., 2009;
Sandora et al., 2010; Vasoo et al., 2009; Ginocchio et al., 2009b; Ginocchio et al., 2009a; Landry
et al., 2008; Mehlmann et al., 2007; Poehling et al., 2006; Lu et al., 2012; Louie et al., 2010;
2009; Uyeki et al., 2009). We listed the year when each of the published studies was conducted
to compare the performance described in these studies with that of the studies included in each
specific device 510(k) submission. The differences in performance for the same device
evaluated during different years may be explained by variability in performance when the
dominant circulating virus changed, as was the case during the 2009 pandemic. All measures of
sensitivity are presented with the associated 95% confidence interval.
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Table 2. Sensitivities of RIDTs in the Studies Submitted in 510(k)s to Support Pre-market
Clearance of a Device and as Reported in Post-market Published Studies

510(k) STUDY LITERATURE
SENSITIVITY SENSITIVITY
REFERENCE 95% CONFIDENCE 95% CONFIDENCE
MANUFACTURER SEASON METHOD (COMBINED FLU INTERVAL SEASON REFERENCE METHOD (COMBINED oINTERVAL
A+FLUB) FLU A +FLU B)
2006-2007 RT-PCR or Culture 34.5 0-85.8

2006 RT-PCR 48.5 40.5-65.4
2009 Culture and/or 2 RIDT 40.5 23.2-56.3

Culture, and/or Respiratory
2009 10.4 6.9-154

Viral Panel and / or 2 RIDT
1 2005-2006 Culture 79.3 74.9 -83.0 2009 RT-PCR 38.3 27.1-51.0
2009 RT-PCR 59.6 52.6 - 66.3
2006-2007 RT-PCR 47.7 4.3 -84.0
2009-2010 Lumi xTAG 93.9 77.7 -98.6
2009 Culture 55.5 51.9-58.9
2009 RT-PCR 45.0 43.3-46.3
2 2003-2005 Culture 85.2 80.6 - 88.9 2009 RT-PCR 46.7 34.6 -59.1
2009 RT-PCR 53.3 40.9-65.4
2008 RT-PCR (Nicaragua ILI Criteria) 68.5 63.4-73.3
1999 Culture 78.4 67.7-86.2 2008 RT-PCR ((EDC ILI Criteria) 72.1 66.3 -77.5
2009-2010 L xTAG 100.0 92.7-100
2009 RT-PCR 65.8 61.1-70.3
3 2010 RT-PCR 64.1 53.5-73.9
2002-2004 Culture or 2 Consecutive PCR 82.0 69.0-92.0
2005-2006 RT-PCR 85.0 74.0-92.0
2005 Culture 73.4 65.2-80.3 2005-2006 Culture 93.0 83.0-97.0
2007-2008 Culture 28.7 20.0-39.5
2007-2008 RT-PCR 24.8 19.4 - 31.0
4 2003 Culture 94.3 88.7-97.2 2009 RT-PCR 462 33.7-60.0
2009-2010 Luminex xTAG 92.3 62.2 -98.9
5 2006-2007 Culture 743 68.0-79.7 2009-2010 Luminex XTAG 100.0 79.9-100
2009 Culture and/or 2 RIDT 78.3 60.4-93.3

6 2006-2007 Culture 79.5 71.9 - 85.5 Culture, and/or Respiratory
2009 41.2 26.4-57.8

Viral Panel and / or 2 RIDT

: Study where sensitivity falls below 95% CI for A+B stated in labeling

The literature review of studies conducted using commercially available RIDTs revealed the
following issues of concern:

a. Studies conducted in the US between 2002 and 2010, showed that the sensitivity of
RIDTs commercially available at that time ranged from 25% to 100%.

b. Several studies showed that the sensitivity of RIDTs was highly dependent on the
viral load of the specimen tested and that they failed to identify influenza cases where
other non-RIDT methods were able to detect the presence of the virus in a specimen.

c. Although all RIDTs have been cleared for market with a limitation that all negative
results should be followed up with viral culture, it is common knowledge that many
physicians do not use the tests as intended, i.e., do not follow up with culture (Cunha
etal., 2010).

18




Although the data was collected under various conditions, it clearly shows that many of the
RIDTSs, currently in broad usage, perform inadequately and cannot be relied on to provide
accurate sensitivity information to aid in the diagnosis of an influenza infection. Therefore, FDA
believes that a requirement for a minimum acceptable sensitivity for any device intended for the
detection of influenza viruses should be one of the special controls associated with the proposed
regulation.

The proposed minimum clinical performance criteria were developed with consideration of the
enzyme immunoassay technology used to manufacture most RIDTSs, as compared to more recent
molecular techniques. Therefore, we propose two sets of minimum performance criteria for these
devices, depending on the comparator used in the evaluation of clinical performance.
Specifically, a manufacturer of an RIDT used for diagnostic purposes should demonstrate the
following minimum sensitivity and specificity for their device when compared to a reference
method (or percent agreement when compared to an acceptable comparator method):

a. When compared to viral culture as the reference method :

Sensitivity

Flu A Point estimate of 90% with 80% lower bound of the 95% confidence interval
Flu B Point estimate of 80% with 70% lower bound of the 95% confidence interval

Specificity

All influenza detection devices should demonstrate specificity with a lower bound of the
95% confidence interval exceeding 90% for both, Flu A and Flu B.

b. When compared to a molecular comparator method:
Sensitivity

Flu A Point estimate of 80% with 70% lower bound of the 95% confidence interval
Flu B Point estimate of 80% with 70% lower bound of the 95% confidence interval

Specificity

All influenza detection devices should demonstrate a specificity estimate with a lower
bound of the 95% confidence interval exceeding 90% for both, influenza A and
influenza B.

The proposed criteria for sensitivity are based on the performance of rapid influenza devices
cleared in the last 5 years and the majority of these devices meet the proposed criteria.
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Reference Method

We have also considered the comparators that have been used to establish the performance
criteria of influenza detection devices. All devices before 2008 sent to the FDA for review were
cleared based on a comparison with viral culture as a reference method when evaluated in
clinical studies that supported a 510(k) clearance. Although viral culture has been considered a
“gold standard” reference method for influenza viruses for decades, it is subject to variability in
testing protocols as well as the skill of laboratory personnel performing this methodology.
Because viral culture protocols are not standardized, performance of the rapid antigen tests
demonstrated during a 510(k) study in support of clearance may have been biased due to
inconsistencies and poor performance of a particular reference influenza culture procedure. As
technology has evolved, newer methods for influenza virus detection based on nucleic acid
amplification have been developed. There are currently a number of FDA cleared molecular-
based assays available for the detection of influenza nucleic acids; these newer tests are
gradually replacing viral culture as a method of choice in many microbiology laboratories. As
FDA has acquired significant knowledge concerning the performance of influenza molecular
based tests, we have come to recognize many nucleic acid amplification tests (NAATS), in
addition to viral culture methods, as suitable comparators for establishing the performance of a
new diagnostic device for influenza. Although the sensitivity of these molecular methods has
surpassed the sensitivity of the enzyme immunoassay (EIA) based methods and they are
frequently used as predicate devices, virus propagated in culture in accordance to a well-
established protocol performed by well trained technicians, is still considered to be a useful
reference method for detecting antigen in properly collected specimens. FDA believes that a
requirement for using a currently appropriate comparator method(s) in evaluating the
performance of a new influenza detection device is crucial in ensuring that the performance of
these devices to detect influenza improves over time.

Monitoring of Device Performance over Time

Another issue of great concern to the scientific community is the genetic drift characteristic of
the influenza virus. As stated above, the ability to recognize influenza virus antigens or nucleic
acid sequences in a diagnostic device is subject to the evolutionary changes of the virus. FDA
believes that annual testing of the analytical reactivity of influenza tests with contemporary
circulating viruses is an important and reasonable requirement to ensure that available influenza
diagnostic tests maintain their ability to detect influenza virus over the lifetime of the device’s
Total Product Life Cycle (TPLC). Therefore, a manufacturer of any influenza diagnostic device
that detects influenza viral antigens or influenza viral gene segments (protein or nucleic acid),
either in single unit test formats or multi-test formats, should conduct annual analytical testing of
their device with contemporary strains, including current vaccine strains, based on the
information made available by WHO and CDC and following a standardized protocol.

Elements of the proposed protocol include testing a standardized panel of viruses selected in
coordination with FDA. Three dilutions of viral stocks at clinically relevant concentrations
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between 10? and 10° TCIDso/mL should be tested. Each dilution should be tested in triplicate.
To claim detection, the device would have to be positive with all replicates at least at one
dilution. Standardized panels of well characterized viral stocks could possibly be available from
CDC. Alternatively, the stocks could be obtained from commercial vendors. The testing could be
conducted in-house or at a contract laboratory. Absence of analytical reactivity would be
reflected in labeling as a limitation.

In addition, FDA is proposing to update the existing special controls for the Respiratory Viral
Panel regulation (21 CFR 866.3980) with a special control requirement to conduct annual
monitoring of analytical reactivity with contemporary influenza strains for any multiplex assay
with an influenza detection component.

Provisions for a Public Health Emergency

Finally, variants of influenza virus sometimes emerge unexpectedly, as in 2009 when a novel
reassortant influenza virus resulted in human-to-human transmission and a pandemic. In such a
situation rapid detection and characterization of novel influenza viruses remain critical
components of national efforts to prevent further transmission and subsequent cases. Since
RIDTs can provide quick test results, they become very useful. However, it is important to know
whether the available influenza diagnostic tests can effectively detect the new virus before using
an RIDT in such a situation. Therefore, FDA believes that if a public health emergency or a
potential for a public health emergency is declared by the Secretary of HHS, manufacturers must
test the analytical reactivity of their influenza detection device with the novel influenza virus as
soon as samples become available.

Effect of a Change in Classification on the Diagnostic Industry

If the rapid influenza detection devices, currently regulated as Class I devices, were to be
reclassified into Class II, all devices of this type currently on the market will be subject to the
new requirements at the time the reclassification rule goes into effect and will have to meet the
following requirements:

1. Minimum clinical performance criteria; currently marketed devices not meeting

performance criteria must be withdrawn from the market one year after the rule is

finalized;

Implementation of Design Controls;

Annual testing of analytical reactivity with contemporary influenza viruses;

4. Testing of newly emergent influenza viruses if a public health emergency or a potential
for a public health emergency is declared once viral samples become available.

w N
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The following would be considered new requirements

1.

All rapid influenza detection devices commercially available would be required to meet
the minimum performance standard stated in the regulation:

a.

Based on FDA’s review of device performance (as stated in current labeling) of the
16 rapid antigen tests cleared for the market since 1998, all these devices meet the
proposed minimum specificity criteria.

However, seven manufacturers market tests that do not meet the proposed sensitivity
criteria either for influenza A or for influenza B, or for both influenza types.

Three of these seven manufacturers market new/improved tests that meet the
proposed special controls.

All marketed devices will have to come into compliance with the new rule within one
year of the final rule date. If the performance criteria are not met, the options would be to
modify the product and submit a new 510k for FDA’s review or withdraw the non-
compliant product from the market.

Annual analytical reactivity testing with contemporary circulating influenza strains

a.

Manufacturers of RIDTs would have to develop a written plan (as part of their quality
system) for annual testing of contemporary circulating strains.

Failure to detect any of the provided/indicated strains in a panel would require a
limitation in the labeling reflecting the absence of reactivity.

Testing of newly emergent strains

a.

All manufacturers of RIDTs will be required to test their device with any new
influenza strain that is a subject of a declared public health emergency or potential for
public health emergency by the Secretary of HHS.

During a public health emergency, it is critical to effectively contain the spread of the
virus in communities as well as in institutions, such as hospitals, retirement
communities and nursing homes. In such a situation it is necessary to identify the
most useful tools from among the available influenza diagnostics. Therefore,
manufacturers should evaluate the analytical reactivity of their devices with the novel
influenza virus as soon as samples become available.

Implementing design controls

a. Although most IVD manufacturers already adhere to design controls, there may
be some companies that do not. These manufacturers would have to incorporate
design control practices into their quality system.
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Summary

Despite the considerable resources invested in research and surveillance, influenza continues to
be a public health challenge. Influenza virus infection is difficult to distinguish from other
respiratory infections based on signs and symptoms alone, therefore reliable tests are critical to
aid in an accurate diagnosis of influenza. Due to the public health implications of influenza virus
infections and the wide use of RIDTs in US medical practice, FDA proposes to reclassify RIDTs
currently regulated as Class I into Class Il with Special Controls and to implement the
requirement of Special Controls, along with Design Controls, to significantly improve the
reliability of influenza tests over their Total Product Life Cycle. Improved and reliable influenza
diagnostic devices would reduce the likelihood of false negative results, aid physicians in making
accurate patient diagnosis and appropriate treatment decisions, and enable effective infection
control and public health response during influenza outbreaks.

23



Questions for the Panel

1. Do you believe that General Controls are sufficient to provide a reasonable
assurance of safety and effectiveness of the rapid influenza detection devices?

2. If you believe that General Controls are insufficient to provide reasonable
assurance of the safety and effectiveness of the device, do you believe there is
sufficient information to establish Special Controls to provide reasonable
assurance of the safety and effectiveness of the device?

3. Do you agree that the proposed Special Controls are sufficient to mitigate the
risks associated with rapid influenza detection devices?

4. Do you recommend that rapid influenza detection test systems currently regulated
as Class I devices should be reclassified into Class 11?7

5. Do you agree that the Special Controls for the Respiratory Viral Panel regulation

(21 CFR 866.3980) should be amended to add an annual monitoring requirement
for any influenza device in a multiplex format?
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