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Executive Summary

In accordance with Section 513(f)(3) of the Federal Food, Drug, and Cosmetic Act, we are
requesting that in vitro diagnostics (“IVDs”) for the detection of immunoglobulin M (“IgM”) and
total antibodies (IgM and immunoglobulin G (“IgG”)) reactive to Hepatitis A Virus (“HAV”;
Product Code LOL) be reclassified from Class III to Class I by the U.S. Food and Drug
Administration (“FDA”). The detection of anti-HAV antibodies in human serum or plasma is an
aid in the diagnosis of HAV infection, with the presence of IgM type antibodies differentiating
an acute infection from past infection. IVDs intended for use in clinical laboratories for the
detection of anti-HAV IgM and total antibodies have been marketed in the U.S. since 1979,
which was only six years after HAV was first identified as an etiologic agent of infectious
hepatitis. FDA reserves Class III for new technology and high risk devices, and, consistent with
least burdensome principles, the goal of FDA’s classification process is to seek the least
restrictive level of regulatory control necessary to ensure the safety and effectiveness of the
device. Given the important epidemiological and technological changes that have occurred in
the past 24 years, Class III status is no longer appropriate and down-classification of IVDs for
the detection of anti-HAV IgM and total antibodies is justified.

As discussed in detail in the request for reclassification, there have been significant changes in
the public health considerations of the epidemiology, and in the understanding of the clinical
consequences of HAV infections. Safe and effective vaccines for HAV have been available for
the past eight years to target individuals at risk of infection, and only about 30,000 cases of HAV
infection are reported annually in the United States. Additionally, improvements in sanitation
and hygiene have made endemic transmission of HAV unlikely in the United States. It also has
been established that HAV infection is an acute, self-limiting infection, with very low mortality.
Because complete recovery without serious complications is generally the rule for HAV
infections, when HAV infection is diagnosed, there is no therapy offered, other than supportive
care. In contrast, other viral agents of hepatitis, for example, hepatitis B virus and hepatitis C
virus, cause chronic infections that frequently result in cirrhosis of the liver, and liver cancer.

Further, FDA’s classification of IVDs for the detection of IgM or total antibodies to viral agents
is according to the specific virus, and the epidemiological and clinical features of HAV infection
are consistent with other viruses where the IVDs are Class I or Il devices. Examples of viruses
that are diagnosed with the aid of Class I devices include: Epstein-Barr virus; influenza virus;
Respiratory Syncytial Virus; and poliovirus. Examples of viruses that are diagnosed with the aid
of Class II devices include Cytomegalovirus and Varicella-Zoster virus. The risks to public
health and individuals infected with HAV are no greater than for these viruses, and, thus, down-
classification would be consistent with the regulatory status of these other viral products.

Finally, the long history of safe and effective use of IVDs for the detection of anti-HAV IgM and
total antibody supports their down-classification. The characteristics of tests for anti-HAV IgM
and total antibodies that are necessary for their safe and effective performance are well-
established. There is valid scientific evidence, including widespread laboratory experience,
published literature, international standards, voluntary guidances from national and international



organizations, and lower classification by regulatory authorities in the European Union and
Canada, that demonstrates that general and special controls would provide reasonable assurance
of the safety and effectiveness of IVDs for the detection of anti-HAV IgM and total antibodies.

IVDs for detecting anti-HAV IgM and total antibodies, therefore, are no longer high risk or new
technology devices warranting Class III status.
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L Introduction

In accordance with Section 513(f)(3) of the Federal Food, Drug, and Cosmetic Act (“FFDCA” R
Beckman Coulter, Inc. is requesting that in vitro diagnostics (“IVDs”) for the detection of
immunoglobulin M (“IgM”) and total antibodies (IgM and immunoglobulin G (“IgG”)) reactive
to Hepatitis A Virus (“HAV”) be reclassified from Class III to Class II by the U.S. Food and
Drug Administration (“FDA”). The detection of anti-HAV antibodies in human serum or plasma
is an aid in the diagnosis of HAV infection, with the presence of IgM type antibodies
differentiating an acute infection from past infection.?’ IVDs intended for use in clinical
laboratories for the detection of anti-HAV IgM and total antibodies have been marketed in the

U.S. since 1979.¥

Because FDA reserves Class I1I for new technology and high risk devices, the down-
classification of these IVDs is justified based on important changes that have occurred in the past
24 years since these products were first marketed. As discussed in detail in this request, there
have been significant changes in the public health considerations of the epidemiology, and in the
understanding of the clinical consequences of HAV infections, primarily due to (1) the
availability of safe and effective vaccines for HAV, and (2) improvements in hygiene that reduce
transmission of HAV. In addition, there is valid scientific evidence, including widespread
laboratory experience, published literature, voluntary guidances from national and international
organizations, and lower classification by regulatory authorities in other jurisdictions, which
demonstrates that general and special controls would provide reasonable assurance of the safety
and effectiveness of [IVDs for the detection of anti-HAV IgM and total antibodies. These IVDs,
therefore, are no longer high risk or new technology devices warranting Class Il status.

II. Request for Reclassification

The content and form of this petition for reclassification of IVDs for anti-HAV IgM and total
antibodies is submitted in accordance with 21 C.F.R. § 860.123. Also included is a discussion of
how general and special controls will provide reasonable assurance of safety and effectiveness in
accordance with 21 C.F.R. § 860.7.

A. Specification of the device?

The classification name for the in vitro diagnostic device requested to be down-classified
to Class II is “Hepatitis A Virus Test (Antibody and IgM Antibody).” The product code
is “LOL,” and includes devices intended for use in clinical laboratories for the detection

1/ 21 US.C. § 360c(f)(3) (2003).

2/ S.M. Lemon and N. Binn, 1983. Serum neutralizing antibody response to Hepatitis A Virus. Journal of
Infectious Diseases 14:1033-1039.

3/ The first approval was for Abbott Laboratories’ HAVAB® (P780012).
4/ 21 C.F.R. § 860.123(a)(1) (2002).
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of total antibodies to HAV or IgM class antibodies to HAV in human serum or plasma, as
an aid in the diagnosis of individuals with HAV infection.

IVDs for anti-HAV IgM and total antibodies are currently classified as Class IIT devices.
The Medical Device Amendments (May 28, 1976) to the FFDCA established a risk-based
classification for all medical devices, and included “in vitro reagent” in the definition of
device. The IVDs for anti-HAV IgM and total antibodies were classified as Class III
devices based on a consideration of the public health risks, and because HAV infection
was a notifiable disease in every state.? Class I1I is reserved for new technology and
high-risk devices, and requires submission of a premarket approval application (“PMA”)
to FDA prior to commercial distribution. The first IVD for anti-HAV antibodies was
approved for marketing by FDA in 1979, which was only six years after HAV was first
identified as an etiologic agent of infectious hepatitis.” In the past 24 years, 8 PMAs, and
36 supplemental PMAs (“sPMAs”) for product code LOL have been approved by FDA.¥
As discussed below, the technological advances, and the reductions in the potential public
health and clinical risks associated with the performance of these IVDs, provide the basis

for their reclassification as Class II devices.
B. Action requestedg/

It is requested that IVDs intended for use in clinical laboratories for the detection of total
antibodies to HAV or IgM antibody to HAV in human serum or plasma, as an aid in
diagnosis of individuals with HAV infection (product code LOL), be reclassified from a
Class III device to Class II.

C. Supplemental data sheet'

A completed supplemental data sheet (FDA Form 3427) is submitted as Attachment 1.

D. Classification questionnaire'V

A completed in vitro diagnostic product classification questionnaire (FDA Form 3429) is
submitted as Attachment 2.

[Ke)

—
<
~

oy
~

This statement is based on informal discussions with staff in FDA’s Office of In Vitro Diagnostic Device
Evaluation and Safety.

Abbott Laboratories HAVAB® (P780012).

S.M. Feinstone et al., 1973, Hepatitis A: detection by immune electron microscopy of a virus-like antigen
associated with acute illness. Science 182:1026-1028.

See Center for Devices and Radiological Health (“CDRH”) database for Product Code: LOL (available at
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMA/pma.cfm).

21 CFR. § 860.123(a)(2).
21 C.F.R. § 860.123(a)(3) (FDA Form 3427).
21 C.F.R. § 860.123(a)(4) (FDA Form 3429).

Page 2



E. Statenllze/nt of the basis for disagreement with the present classification
status™

The basis of this reclassification request is that the current classification of IVDs for
detection of anti-HAV IgM and total antibody as Class III is no longer appropriate, given
the reduction in the public health risks associated with performance of these devices, and
the improvements in technical knowledge, standards and guidance documents that are
currently available for the regulation of these IVDs. Specifically, the bases for
disagreement are:

1. The classification of IVDs for the detection of IgM or total antibodies to
viral agents is according to the specific virus,¥ and the epidemiological
and clinical features of HAV infection are consistent with other viruses

where the IVDs are Class I or II devices.

2. The characteristics of anti-HAV antibody tests that are necessary for their
safe and effective performance are well-established, and consistent with
classification as Class II.

3. The long history of safe and effective use of IVDs for the detection of
anti-HAYV IgM and total antibody supports their down-classification.

4, The reclassification of IVDs for anti-HAV IgM and total antibodies to
Class II is consistent with the regulatory status of IVDs for anti-HAV IgM
and total antibodies in the European Union (“EU”) and Canada.

5. The reclassification of IVDs for anti-HAV IgM and total antibodies to
Class II is consistent with the “least burdensome” principles of the Food
and Drug Administration Modernization Act of 1997 (“FDAMA”).

F. Full statement of reasons and supporting data for reclassification'®

1. The classification of IVDs for the detection of IgM or total antibodies
to viral agents is according to the specific virus, and the
epidemiological and clinical features of HAV infection are consistent
with other viruses where the IVDs are Class I or II devices.

FDA’s classification of IVDs for the detection of IgM and total antibodies to HAV as a
Class III device is not consistent with the classification of IVDs for the detection of
antibodies to other viruses with similar epidemiological and clinical features. FDA
guidance states that classification of IVDs for detection of antibodies to viral agents is

21 CF.R. § 860.123(a)(5).

FDA, Review Criteria for In Vitro Diagnostic Devices for Detection of IgM Antibodies to Viral Agents
(Aug. 1992).

21 C.F.R. § 860.123(a)(6).
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according to the specific virus.’¥ Consequently, the classification of IVDs for detection
of antibodies to HAV should be consistent with the classification status of other viruses
with comparable public health and clinical consequences. FDA also has stated that the
review criteria for safety and effectiveness of IVDs for antibodies to viral agents are
based on basic science and clinical experience, and that the review criteria will be re-

evaluated and revised as advances in science and medicine are made.'¢ Therefore, it is

appropriate to reclassify IVDs for the detection of antibodies to HAV because of the
advances in science and medicine that have been made in regard to HAYV infections.

a. Epidemiology of HAYV Infections Supports Down-Classification

The epidemiology of HAV infections has changed significantly since the initial
classification of IVDs for anti-HAV antibodies 24 years ago, primarily as a result of
improvements in hygiene, and the introduction of safe and effective vaccines 8 years
ago.*” The transmission of HAV is by a fecal-oral route, and the risk of infection world-
wide is inversely proportional to the levels of sanitation and personal hygiene.'¥’ In
developing countries with poor hygienic conditions, nearly all children are infected with
HAV before the age of 9, where infection is asymptomatic.2 For developed countries,
like the U.S., WHO has stated that “[i]n most developed countries, endemic HAV

transmission is unlikely.”?Y

The Centers for Disease Control and Prevention (“CDC”) reports that, even in epidemic
years in the U.S., the number of recorded cases of HAV infection reached only 35,000,
with the last nationwide increase in incidence of HAV infections occurring in 1995, and
an earlier peak in 1989-1990.2" In 1997, only 30,021 cases were reported to the
Nationwide Notifiable Diseases Surveillance System (“NNDSS”), and after adjustment
for under-reporting and asymptomatic infections, CDC estimates that there were only
180,000 persons with HAV infection.?? There also are estimates that about one-third of

—
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FDA, Review Criteria for In Vitro Diagnostic Devices for Detection of IgM Antibodies to Viral Agents
(Aug. 1992).

Id.

For reviews, F.B. Hollinger and S.U. Emerson, 2001. Hepatitis A Virus. In Fields Virology 4th ed. D.M.
Knipe et al.,, eds. Lippincott Williams & Wilkins, Phila., 799-840; S.M. Lemon, 1997. Type A viral
hepatitis: epidemiology, diagnosis, and prevention. Clinical Chemistry 43:8(B):1494-1499.

World Health Organization, Department of Communicable Disease Surveillance and Response, Hepatitis A
(WHO/CDS/CSR/EDC/2000.7), 5.

Id.

Id.

CDC, Prevention of Hepatitis A Through Active or Passive Immunization: Recommendations of the
Advisory Committee on Immunization Practices (ACIP) (Oct. 1, 1999), 5.

1d.
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the U.S. population has serologic evidence of prior HAV infection, w1th the highest
prevalence of 75% among individuals greater than 70 years of age.%/

In addition, the U.S. is unlikely to be at risk from an increase in HAV infections because
of the availability of safe and effectlve vaccines for HAV. In 1995, FDA licensed
SmithKline Beecham’s Havrix® (Hepatitis A vaccine, inactivated), which aiso was
licensed in combination with recombinant He é)atms B vaccine as Twinrix® in 2001. In
1996, FDA licensed Merck & Co.’s VAQTA” (Hepatitis A vaccine, inactivated). These
formalin-killed whole-virus vaccines derived from attenuated HAV strains in culture
have been shown to be highly effective in preventing HAV infection.?¥ Seroconversion
rates of >99.4% have been reported when a single primary immunization is followed by a
booster dose 6 to 12 months later.2 Additional vaccines are available commercially

elsewhere in the world.%

There is limited antigenic variability of HAV, which means that the whole virus vaccines
should confer protection throughout different geographic regions. HAV strains recovered
from humans in different regions of the world demonstrate negligible antigenic
diversity.*” 2/ This has led to the conclusion that only a single serotype of HAV exists.**
HAY is neutralized by both IgM, which appears in serum about 2 weeks after exposure,
and IgG, which appears in serum about 4 weeks after exposure.*? There is only 1
neutralization site on the virus, which is immunodominant, and antibody confers
protective immunity that is life-long. 2

28/

Vaccination in the U.S. is recommended for individuals at high risk of infection who are
2 years of age and older.3Y The following groups are considered at risk for HAV
infection, and are targeted for vaccination: persons with clotting-factor disorders;
persons with chronic liver disease; injecting and non-injecting drug users; men who have

[\
[op)
e

N
~3
~

(V3]
~

Id. at 8.

B.L. Innis et al., 1994. Protection against hepatitis A by an inactivated vaccine. JAMA 271(17):1328-
1334; A. Werzberger et al., 2002. Effectiveness of hepatitis A vaccine in a former frequently affected
community: 9 years’ followup after Monroe field trial of VAQTA. Vaccine 20:1699-1701.

World Health Organization, Department of Communicable Disease Surveillance and Response, Hepatitis A
(WHO/CDS/CSR/EDC/2000.7).

Id.

S.M. Lemon, 1997. Type A viral hepatitis: epidemiology, diagnosis, and prevention. Clinical Chemistry
43:8(B):1494-1499.

S.P. Day and S.M. Lemon, 1992. Hepatitis A virus. In S.L. Gorbach et al., eds. Infectious Diseases. WB
Saunders Comp., Phila., 1787-1791.

S.M. Feinstone and LD. Gust, 1999. Hepatitis A Vaccine. In: S.A. Plotkin and W.A. Orenstein, eds.
Vaccines 3rd ed. W.B. Saunders Comp., Phila., 650-671.

World Health Organization, Department of Communicable Disease Surveillance and Response, Hepatitis A
(WHO/CDS/CSR/EDC/2000.7); S.M. Feinstone and 1.D. Gust, 1999. Hepatitis A Vaccine. In: S.A.
Plotkin and W.A. Orenstein, eds. Vaccines 3rd ed. W.B. Saunders Comp., Phila., 650-671.

CDC, Prevention of Hepatitis A Through Active or Passive Immunization: Recommendations of the
Advisory Committee on Immunization Practices (ACIP) (Oct. 1, 1999).
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sex with men; and travelers to endemic areas.2¥ Other groups targeted for vaccination
include Amencan Indians, Alaskan Natives, and populations in temporary camps after
disasters.®¥ Therefore, the avallablllty of safe and effective vaccines, and the improved
targeting of at-risk groups, in combination with high levels of sanitation and personal
hygiene, have changed the epidemiology of HAV infections in the U.S., and support a
down-classification of IVDs for the detection of anti-HAV IgM and total antibodies.

b. Clinical Features of HAV Infection Support Down-Classification

The current clinical features of HAV infection also support a down-classification of IVDs
for anti-HAV IgM and total antibodies. Since HAV was first identified as an etiologic
agent of infectious hepatitis in 1973, and the subsequent development of IVDs for the
detection of infection by HAV, additional hepatitis viruses have been identified.
However, in contrast to hepatitis induced by other viruses, such as Hepatitis B Virus
(“HBV”) and Hepatitis C Virus (“HCV™), HAV infections are generally regarded as self-
limiting2¥

The mean incubation period for HAV infection is about 28 days, with infectious virus
shed in the stool prior to the onset of signs and symptoms of hepatitis.>¥ In primate
models, virus shedding continues to increase in magnitude until just before the onset of
biochemical evidence of liver disease, i.e., elevation of serum alanine aminotransaminase
(“ALT”), which is indicative of liver damage 3% Fecal shedding of virus declines with
increasing titer of neutralizing antibody.2” There are no clinical features that enable a
diagnosis of HAV infection, and that rule out infection by HBV, HCV, or another
etiologic agent of hepatitis, without recourse to specific laboratory tests. Consequently,
diagnosis of HAV infection by altered liver function, symptoms of hepatitis (i.e.,
jaundice), and development of an antibody response is too late to prevent potential
transmission of infectious virus through contaminated feces.

CDC, Prevention of Hepatitis A Through Active or Passive Immunization: Recommendations of the
Advisory Committee on Immunization Practices (ACIP) (Oct. 1, 1999); World Health Organization,
Department of Communicable Disease Surveillance and Response, Hepatitis A
(WHO/CDS/CSR/EDC/2000.7).

S.M. Feinstone and 1.D. Gust, 1999. Hepatitis A Vaccine. In: S.A. Plotkin and W.A. Orenstein, eds.
Vaccines 3rd ed. W.B. Saunders Comp., Phila., 650-671.

D.M. Wolk et al., 2001, Laboratory diagnosis of viral hepatitis. Infectious Disease Clinics of North
America 15(4):1109-1126; F.B. Hollinger and S.U. Emerson, 2001. Hepatitis A Virus. In Fields Virology
4th ed. D.M. Knipe et al., eds. Lippincott Williams & Wilkins, Phila., 799-840.

F.B. Hollinger and S.U. Emerson, 2001. Hepatitis A Virus. In Fields Virology 4th ed. D.M. Knipe et al.,
eds. Lippincott Williams & Wilkins, Phila., 799-840; S.M. Feinstone and LD. Gust, 1999. Hepatitis A
Vaccine. In: S.A. Plotkin and W.A. Orenstein, eds. Vaccines 3rd ed. W.B. Saunders Comp., Phila., 650-
671; S.M. Lemon, 1997. Type A viral hepatitis: epidemiology, diagnosis, and prevention. Clinical
Chemistry 43:8(B):1494-1499,

S.M. Lemon, 1997. Type A viral hepatitis: epidemiology, diagnosis, and prevention. Clinical Chemistry
43:8(B):1494-1499.

1d.
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HAY infection is generally asymptomatic in children, and symptoms in older individuals
generally are limited to jaundice, increasing fatigue, malaise, loss of appetite, nausea, and
vomiting, which, although distressing, ordinarily are not distressing enough to cause the
infected individual to stop work or consult a physician.®¥

HAYV infections are generally self-limiting, and complete recovery without therapy is
generally the rule, with no chronic or persistent hepatitis.*? Therapy can only be
supportive and aimed at maintaining comfort and adequate nutritional balance.*? The
administration of anti-HAV IgG may help to prevent or improve the clinical
manifestations of the disease if given within 2 weeks of 1nfect10n as prophylaxis, but it is
generally of no help in the acute phase of hepatitis A infection.?¥ Serious complications
are rarely associated with HAV infection. HAV infection even dunng pregnancy is not
associated with increased severity of hepatitis or fetal abnormalities.®* Death occurs in
very few patients; the CDC estimates the death rate from HAYV infection as 0.3%, with
about 100 deaths in the U.S. per year.*¥ Therefore, when HAV infection is diagnosed,
there is no therapy offered, other than supportive care.

c. HAY shares similarities with the epidemiological and clinical features
of other viruses where the IVDs for serodiagnosis are Class II devices

The epidemiological and clinical features of HAV infection are consistent with other
viruses where the IVDs to identify antibodies in serum are Class II devices, such as
Cytomegalovirus (“CMV™), ¥ and Varicella-Zoster Virus (“VZV”) ¥ Like HAV, CMV
infection is more prevalent, and acquired at an earlier age in developing countries.™ 45
Also similar to 1nfect10n by HAYV, infection by CMV is usually asymptomatic, or causes
a mild mononucleosis.*? In contrast to HAV, however, CMV is considered a ubiquitous
virus, and establishes a latent infection with reactivation believed to be more important

S.M. Feinstone and L.D. Gust, 1999. Hepatitis A Vaccine. In: S.A. Plotkin and W.A. Orenstein, eds.
Vaccines 3rd ed. W.B. Saunders Comp., Phila., 650-671.

F.B. Hollinger and S.U. Emerson, 2001. Hepatitis A Virus. In Fields Virology 4th ed. D.M. Knipe et al.,
eds. Lippincott Williams & Wilkins, Phila., 799-840.

World Health Organization, Department of Communicable Disease Surveillance and Response, Hepatitis A
(WHO/CDS/CSR/EDC/2000.7) (citing B.F. Hollinger et al., 1996. Hepatitis A virus. In: B.N. Fields et
al., eds. Fields Virology, 3rd ed. Lippincott-Raven, Phila., 735-782.)

J.T. Stapleton, 1995. Host immune response to hepatitis A virus. Journal of Infectious Diseases 171
(Suppl. 1):524-28.

R.S. Koff, 1982. Clinical manifestations and diagnosis of hepatitis A virus infection. Vaccine 10(S1):S15-
S17.

CDC, Prevention of Hepatitis A Through Active or Passive Immunization: Recommendations of the
Advisory Committee on Immunization Practices {ACIP) (Oct. 1, 1999).

21 CF.R. § 866.3175(b).
21 C.F.R. § 866.3900(b).

RVF. Pass, 2001. Cytomegalovirus. In Fields Virology 4th ed. D.M. Knipe et al., eds. Lippincott Williams
& Wilkins, Phila., 2675-2705.

Id.
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for causing disease in an immunocompromised individual.®¥ CMVisa significant

medical and public health problem, because it is the leading cause of congenital infection,
and is assomated with significant morbidity and mortality for immunocompromised
individuals®® Vertical transmission from mother to fetus is usually manifested at birth in
the form of microcephaly, hepatosplenomegaly, and other abnormalities.®¥ CMYV is the
leading opportumstxc infection in AIDS patients, and causes retinitis, esophagitis, and
encephalitis. CMV disease in allograft recipients causes severe dlsease or death when
seronegative recipients receive organs from seropositive donors.?

Varicella-Zoster Virus also has similarities to HAV in its epidemiological and clinical
features, but the IVDs for detecting antibodies to VZV are Class II devices. Infection
with VZV usually occurs at a young age, and causes chicken-pox.> ¥ yzVisa ubiquitous
virus with a world-wide geographlc distribution, and the annual incidence of infection in
the U.S. is 4 million cases.™ Unlike HAV, VZV establishes a latent infection, and its
reactivation produces herpes zoster, which is commonly referred to as shingles.> Like
HAV, morbidity and mortality associated with VZV is a nationally notifiable infectious
disease with cases reported to the CDC Nationally Notifiable Infectious Disease
Surveillance System, and, in 2003, VZV infection was added to the Nationally Notifiable
Disease List. Therefore, the classification of IVDs for detection of anti-HAV antibodies
should be consistent with the classification of IVDs for detection of antibodies to other
viruses, such as CMV and VZV, which share epidemiological and clinical features with
HAV.

d. HAY shares similarities with the epidemiological and clinical features
of other viruses where the IVDs for serodiagnosis are Class I devices

HAYV shares similarities with the epidemiological and clinical features of other viruses
where the IVDs for serodiagnosis are Class I devices, e.g., Epstein-Barr virus (“EBV”),%¥

E.S. Mocarski and C.T. Courcelle, 2001. Cytomegaloviruses and Their Replication. In Fields Virology 4th
ed. D.M. Knipe et al., eds. Lippincott Williams & Wilkins, Phila., 2629-2673.

S.A. Plotkin, 1999. Cytomegalovirus Vaccines. In: S.A. Plotkin and W.A. Orenstein, eds. Vaccines 3rd
ed. W.B. Saunders Comp., Phila., 903-908.

Id.

R.F. Pass, 2001. Cytomegalovirus. In Fields Virology 4th ed. D.M. Knipe et al., eds. Lippincott Williams
& Wilkins, Phila., 2675-2705; S.A. Plotkin, 1999. Cytomegalovirus Vaccines. In: S.A. Plotkin and W.A.
Orenstein, eds. Vaccines 3rd ed. W.B. Saunders Comp., Phila., 903-908.

Id.

AM. Arvin, 2001, Varicella-Zoster Virus. In Fields Virology 4th ed. D.M. Knipe et al., eds. Lippincott
Williams & Wilkins, Phila., 2731-2767.

Id
Id.
21 CF.R. § 866.3235(b).
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and influenza virus.2? Like HAV, primary infection with EBV usually ogcurs in
individuals in developing countries at a young age, and is asymptomatic. i
Seroepidemiologic surveys have shown that most children in the developing world
become infected within the first 3 years of life, and that antibody prevalence reaches
100% by the age of 102 In contrast, but similar to HAV, infection with EBV in
individuals in developed countries occurs later in life. Infection in older individuals is
symptomatic in about 50% of the cases, with infection giving rise to mononucleosis.2Y

However, unlike HAV, which is cleared from the human host after an acute infection,” v

infection with EBV can result in persistent infection, or a latent infection, with latently
infected B cells capable of producing infectious virus. 2 These carrier states permit
spread of infection by EBV to other susceptible individuals in the population, which
increases the public health risks associated with EBV infection.

Infection with EBV also has an additional potential risk, relative to HAV, because EBV
is an oncogenic virus that is associated with nasopharyngeal carcinoma, as well as B-cell
lymphoproliferative dlsease in immunocompromised hosts, such as immunosuppressed
transplant recipients.*¥ Despite the more significant clinical consequences of infection
by EBV, and the absence of a vaccine to prevent infection, IVDs for the serodiagnosis of
EBYV are Class I devices, while IVDs for detection of anti-HAV IgM and total antibodies
are Class III devices.

Influenza virus is another example of a virus that shares similarities in clinical and
epidemiological features with HAV, but the IVD for serodiagnosis of influenza virus
infection is a Class I device. Like HAV, infection by influenza virus is generall}/ a mild,
self-limiting acute infection, with no evidence of persistent or latent infection.®*
However, primary viral pneumonia, and secondary bacterial pneumonia can occur in
individuals at high risk for complications from infection by influenza virus, such as the

21 C.F.R. § 866.3330(b). Other Class I virus assays include: adenovirus (21 C.F.R. § 866.3020);
lymphocytic choriomeningitis virus (21 C.F.R. § 866.3360); parainfluenzavirus (21 C.F.R. § 866.3400);
and respiratory syncytial virus (21 C.F.R. § 866.3480).

A B. Rickinson and E. Kieff, 2001. Epstein-Barr Virus. In Fields Virology 4th ed. D.M. Knipe et al., eds.
Lippincott Williams & Wilkins, Phila., 2575-2627.

IARC Working Group on the Evaluation of Carcinogenic Risk to Humans, 1997. Epstein-Barr Virus and
Kaposi Sarcoma Herpesvirus/Human Herpesvirus 8. TARC Monograph (70). Lyon, France,

A.B. Rickinson and E. Kieff, 2001. Epstein-Barr Virus. In Fields Virology 4th ed. D.M. Knipe et al., eds.
Lippincott Williams & Wilkins, Phila., 2575-2627.

S.M. Feinstone and I.D. Gust, 1999. Hepatitis A Vaccine. In: S.A. Plotkin and W.A. Orenstein, eds.
Vaccines 3rd ed. W.B. Saunders Comp., Phila., 650-671.

A.B. Rickinson and E. Kieff, 2001. Epstein-Barr Virus. In Fields Virology 4th ed. D.M. Knipe et al., eds.
Lippincott Williams & Wilkins, Phila., 2575-2627.

Id.

P.F. Wright and R.G. Webster, 2001. Orthomyxoviruses. In Fields Virology 4th ed. D.M. Knipe et al.,
eds. Lippincott Williams & Wilkins, Phila., 1533-1579.
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elderly or patients with cardiopulmonary disease, which are usually fatal.* The CDC
reports that millions of people in the U.S., approxmlately 10 - 20% of U.S. residents, will
be infected with influenza virus each year. €/ Moreover, the CDC estimates that 114,000
individuals in the U.S. are hospitalized annually because of influenza, and about 36,000
will die annually as a result of influenza virus infection.2” These numbers are orders of
magnitude greater than the CDC’s figures for HAV infection in the U.S., where there are
approximately 100 deaths among the 30,000 reported cases of HAV 1nfect10n o8/

In contrast to HAV, influenza virus is a significant public health problem. To help
control infections by influenza virus, there are antivirals, such as amantadine and
rimantadine, Wthh are both approved by FDA for prophylactlc and therapeutic use, and
licensed vaccines. Despite the availability of vaccines and antivirals, influenza virus
causes epidemics every winter. Continual genetic changes in influenza virus, manifested
as antigenic drift and antigenic shift, result in lack of immune recognition and
1nact1vat10n in individuals infected with previously circulating strains of influenza
virus.Y New pandemic strains of influenza that are immunologically distinct, form as a
result of a high degree of reassortment of segments of the influenza virus genome, which
can occur in animal reservoirs.”V These continual genetic changes, and aerosolized
spread of influenza virus create worldwide pandemics, which result in significant
morbidity and mortality.

Reclassification of IVDs for detection of HAV IgM and total antibodies as Class II,
therefore, would not be inconsistent with the classification of IVDs for serodiagnosis of
other viruses, e.g., EBV and influenza virus, that have more serious clinical sequelae, and
similar e;ndemlologlcal features. Furthermore, HAV is a member of the picornavirus
family,”? and devices that aid in the diagnosis of infections by other members of this
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E.D. Kilbourne and N.H. Arden, 1999. Inactivated Influenza Vaccines. In Vaccines 3rd ed. W.B.
Saunders Comp., Phila., 531-551.

CDC, Influenza: The Disease (available at: http://www.cdc.gov/ncidod/diseases/flu/fluinfo.htm).
Id

CDC, Prevention of Hepatitis A Through Active or Passive Immunization: Recommendations of the
Advisory Committee on Immunization Practices (ACIP) (Oct. 1, 1999).

E.D. Kilbourne and N.H. Arden, 1999, Inactivated Influenza Vaccines. In Vaccines 3rd ed. W.B.
Saunders Comp., Phila., 531-551.

R.A. Lamb and R M. Krug, 2001. Orthomyxoviridae: The viruses and their replication. In Fields
Virology 4th ed. D.M. Knipe et al., eds. Lippincott Williams & Wilkins, Phila., 1487-1531.

Id.

V.R. Racaniello, 2001. Picornaviridae: The viruses and their replication. In Fields Virology 4th ed. D.M.
Knipe et al., eds. Lippincott Williams & Wilkins, Phila., 685-722.
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virus family, such as coxsackievirus,”2’ echovirus,”¥ rhinovirus,”¥ and poliovirus,”¢ are

Class II.

e. Serological reagents for other viruses that are also etiological agents
of nationally notifiable infectious diseases are Class I devices

FDA'’s current regulations also classify serological reagents for other viruses that are
etiological agents of nationally notifiable infectious diseases, as Class [ devices. For
example, measles is included in the CDC’s surveillance program, and devices that consist
of antigens and antisera used in serological tests to identify antibodies to rubeola virus in
serum to aid in the d1agnos1s of measles and provide epidemiological information on the
disease are Class I devices.” Similarly, serological reagents for detection of antibodies
to mumps virus to aid in the diagnosis of mumps and provide epidemiological
information for mumps, a nationally notifiable infectious disease, are Class I devices.”™
Other examples of Class I dewces for diagnostic aids for nationally notlﬁable infectious
diseases are for pohomyehtls,— and Eastern equine encephalitis virus.2 Classification
of IVDs for the serological detection of anti-HAV IgM and total antibodies to aid in the
diagnosis of HAV infection as Class II, therefore, would be consistent with the current
classification of these devices for other nationally notifiable infectious diseases.

18/

f. There are significant differences between HAV, and HBV, and HCV,
where the IVDs for diagnosis are Class III devices

There are significant differences between the clinical features and epidemiology of
infection by HAV, and infections by HBV, or by HCV, where the IVDs for diagnosis are
Class III devices. Unlike HAV, which only causes an acute infection, and is associated
with very low mortality rates, HBV and HCV establish chronic infections, and are
associated with much higher morbidity and mortality. World-wide, most cases of
hepatocellular carcinoma (“HCC”) are associated with chronic infection by either HBV
or HCV .2 Approx1mately 25% of individuals infected by HBV will die of HCC or
cirthosis of the liver.¥¥ For HCV, approximately 3% of infected individuals die from
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21 CF.R. § 866.3145.
21 CF.R. § 866.3205.
21 CF.R. § 866.3490.
21 CFR. § 866.3405.

21 C.F.R. § 866.3520. Serological reagents for Rubella virus (German measles) is a Class II device (21
CFR. § 866.3510).

21 C.F.R. § 866.3380.
21 C.F.R. § 866.3405.
21 CFR. § 866.3240.

M.E. Major et al., 2001. Hepatitis C Virus. In Fields Virology 4th ed. D.M. Knipe et al., eds. Lippincott
Williams & Wilkins, Phila., 1127-1161.

F.J. Mahoney and M. Kane, 1999. Hepatitis B Vaccine. In Vaccines 3rd ed. W.B. Saunders Comp.,
Phila., 158-182.
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liver disease, and it is the leading indication for liver transplant.2¥ Although there is a
vaccine available for HBV, infection frequently occurs by maternal transmission, and the
CDC estimates that there are about 78,000 new infections each year in the U.S., with 1.25
million chronically infected.2 There is no vaccine for HCYV, and the CDC estimates that
there are 25,000 new infections each year in the U.S., with 2.7 million chronically
infected.®¥ Unlike HAV, which has a very low risk of transmission via blood and blood
products,®¢ HBV and HCV are readily transmitted by blood, and recognized as agents of
post-transfusion hepatitis. 2 Therefore, because HBV and HCV present significantly
greater clinical and public health concerns than HAV, it is appropriate that the
classification of IVDs to aid in diagnosis of HAV infection recognize the reduced
concerns for HAV.

g. Support for down-classification of IVDs for detection of anti-HAV
IgM and total antibodies has been expressed by several FDA officials

Several FDA officials have publicly expressed support for the down-classification of
IVDs for detection of anti-HAV IgM and total antibodies. For example, in 1998, Dr.
Steven Gutman, who is now Director of FDA’s Office of In Vitro Diagnostic Device
Evaluation and Safety, expressed support for the down-classification of IVDs for
detection of anti-HAV antibodies. At a Microbiology Devices Panel Meeting discussing
scientific criteria to be applied to the review of viral hepatitis IVDs, Dr. Gutman is
quoted as saying with regard to HAV IVDs: “the assays have been around for so long,
the disease is established so well, the conventional assays are well-established . . . maybe
the assay should be down-classified from a Class I11.”%¥

Similarly, officials in the Office of Blood Research and Review (“OBRR”) in the Center
for Biologics Evaluation and Research (“CBER”) have expressed support for a lower
classification than Class III for tests for the diagnosis of HAV in blood and blood
products. In 2000, in discussing regulation of nucleic acid tests (“NAT”) for HAV, none
of which had been approved for marketing, officials in OBRR presented a mechanism for
down-classification to the Blood Products Advisory Committee. Sheryl Kochman,
Division of Blood Applications, Devices Review Branch, addressed the regulation of test
kits for HAV NAT, for which there is no predicate, and, therefore, would be regulated as

IOO
<z

CDC, Hepatitis B Fact Sheet, available at http://www.cdc.gov/hepatitis.
Id.
1d

Dr. Robin Biswas (CBER) is quoted as saying “While transmission of HAV by plasma derivatives is not a
major clinical problem, plasma derived volume expanders and immunoglobulins have been historically
safe, rare transmissions by coagulation Factors VIII and IX have been reported.” FDA, Blood Products
Advisory Committee Sixty-Sixth Meeting (June 15, 2000).

Blood Donor Suitability Workshop: Donor History of Hepatitis. FDA, Blood Products Advisory
Committee (July 21, 1999).

Transcript of Microbiology Devices Panel Meeting for developing guidance for characterizing performance
tests of the diagnosis and monitoring of viral hepatitis (Feb. 12, 1998) (emphasis added).
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Class III devices. The following is quoted from the Transcript of Blood Products
Advisory Committee Meeting on June 15, 2000:

Sheryl Kochman: “For the purposes of how CBER might choose to
regulate HAV NAT tests, if for some reason we thought that we could
review them by other than a PMA mechanism, we do have the opportunity
to utilize Section 207 of FDAMA 1997. This is known as the evaluation
of automatic Class I1I designation or also known as de novo classification.
.. . if we follow current thinking it would make sense to review it as a
510(k).” (emphasis added).

e N I RN, TN R A

Dr. Jay Epstein, Director of OBRR, added the following in response to a question from
the Panel:

Jay Epstein: “Well medical testing for hepatitis A has precedence in the
agency. It is reviewed as a Class III PMA in CDRH. So, we wouldn’t see
a real difference between a NAT test versus an antibody test versus an
antigen test. It should be treated as a medical diagnostic. So what we are
trying to explain is that if we get the recommendation from the committee
and concur, we wanted the committee to understand what was at stake
with oversight of that test as a medical diagnostic, and what we are saying
is that the current system would require that it be a Class IIl PMA but that
there is a legal mechanism under the FDA Modernization Act for it to be,
if you will, down-classified to a 510(k), which would then make the
oversight more consistent with the way we deal with other non-required
tests which are, nonetheless, sometimes reported as medical information to
the donor, and that would include CMV, syphilis and ALT.” (emphasis
added).

Therefore, as expressed by Dr. Epstein, the classification of diagnostic IVDs for the
detection of anti-HAV IgM or total antibodies as Class III that requires a PMA is
inconsistent with the classification of IVDs for other viruses, such as CMV, where the
IVDs are Class I or Class II devices. Indeed, each of the FDA officials quoted above
acknowledged the significant changes in the epidemiology, and in the understanding of
the clinical consequences of HAV infection that have occurred in the past 24 years, as
developments supporting the reclassification of these IVDs to Class II.

2. Characteristics of IVDs for the detection of anti-HAV IgM and total
antibodies that are necessary for their safe and effective performance
are well-established

Characteristics of [VDs for the detection of anti-HAV IgM and total antibodies that are
necessary for their safe and effective performance are well-established. Since the first
product was approved in 1979, technological improvements have increased the reliability,
and clinical sensitivity and specificity of performance of these IVDs. For example, IVDs
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for the detection of anti-HAV IgM were initially available in a radioimmunoassay
(“RIA”) format, and, since 1982, in a technologically improved enzyme-linked
immunosorbent assay (“ELISA”) format. As discussed in the following, the state of the
art of these devices has sufficiently advanced to address satisfactorily any safety or
effectiveness concern.

a. Technological improvements have been made in the manufacture of
components since 1979 when the first PMA was approved

There have been many important technological improvements in the manufacture of
components of IVDs for anti-HAV IgM and total antibodies since 1979 when the first
PMA was approved for Product Code LOL. These include the application of monoclonal
antibodies as an alternative to polyclonal antibodies, improved reference standards, use of
Receiver Operating Characteristic (“ROC”) methodology, and automation.

One of the more significant improvements has been the application of monoclonal
antibodies. In 1975, the generation of monoclonal antibodies was first described &
Application of this technology to develop RIAs and ELISAs for hepatitis A virus and
antibodies began several years later.®? For example, radiolabeled monoclonal and
polyclonal antibodies were found to be equally effective in screening human sera for anti-
HAYV activity usmg a competitive RIA for total anti-HAV and an antibody capture format
for IgM anti-HAV.2Y By 1990, monoclonal antibodies had reached a 50% market share
in diagnostics, and, by 2000, they had become the predominant immunoreagent. 22/ While
stabilities of both monoclonal and polyclonal antibodies generally have been excellent,
with numerous examples of shelf lives of several decades, the advent of monoclonal
antibody technology enhanced manufacturing of IVD components by allowing
immunoglobulins to be treated more as consistent, defined chemicals and less as variable,
biological serum components, like polyclonal antibodies.

Antibody engineering also has significant potential to expand monoclonal antibody use in
immunoassays by permitting enhancements to antibody affinity and specificity, and to the
expression of antibody fragments as fusion proteins coupled to marker molecules.2

G. Kohler and C. Milstein, 1975. Continuous culture of fused cells secreting antibody of predefined
specificity. Nature 256:495-497.

A. MacGregor et al., 1983. Monoclonal antibodies against hepatitis A virus. Journal of Clinical
Microbiology 18:1237-1243; G.J. Dawson et al., 1984, Monoclonal antibodies to hepatitis A virus.
Journal of Medical Virology 14:1-8; A.G. Coulepis et al., 1985. Detection of hepatitis A virus and
antibody by solid-phase radioimmunoassay and enzyme-linked immunosorbent assay with monoclonal
antibodies. Journal of Clinical Microbiology 22:119-124,

G.J. Dawson et al., 1984. Monoclonal antibodies to hepatitis A virus. Journal of Medical Virology 14:1-8.
C.A. Borrebaeck, 2000. Antibodies in diagnostics - from immunoassays to protein chips. Immunology
Today. 21:379-382.

Id.

Id.; J.P. Laurino et al., 1999. Monoclonal antibodies, antigens and molecular diagnostics: a practical
overview. Annals of Clinical and Laboratory Science 29:158-166.
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Shuffling gene segments encoding one or more complementarity determining regions or
entire variable regions creates changes useful for affinity improvements. Thus,
monoclonal antibody engineering technologies currently are useful for: (a) increased
assay sensitivity; (b) decreased cross-reactivity; (c) standardized manufacturing; and (d)
introduction of novel labeling agents.2

Improvements in control of IVD safety and performance have been promoted for decades
through readily available, continually improved, reference standards. Reference reagents
are essential for the standardization, quality control, and safety of [VDs. The First
International Reference for anti-Hepatitis A Immunoglobulin was established by the
WHO in 1981,% and it was subsequently