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PROCEEDIL NGS

DR. THRUPP: To start with, Freddie Poole, our

executive secretary, has sone comments.
Opening Remarks

M5. POOLE: Good norning and wel come to our
M crobi ol ogy Devices Panel. | have sonme housekeeping
announcenents first.

The panel were given sone direct deposit forns.
You have to fill themout today and | eave themw th ne
before you | eave. Thank you.

We al so have a conflict of interest statenent to
read.

The foll ow ng announcenent addresses conflict of
interest issues associated with this neeting and is nade a
part of the record to preclude even the appearance of an
i npropriety.

To determine if any conflict existed, the agency
reviewed the submtted agenda and all financial interests
reported by the conmttee participants. The conflict of
i nterest statutes prohibit special governnment enployees from
participating in matters that could affect their or their
enpl oyers' financial interests. However, the agency has
determ ned that participation of certain nenbers and

consul tants, the need for whose services outweighs the
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potential conflict of interest involved, is in the best
interest of the governnment.

Wai vers have been granted to Drs. Ada DeForest and
Valerie Ng for their financial interests in firnms at issue
whi ch could potentially be affected by the conmttee's
del i beration. The waiver permts these individuals to
participate in all matters before the conmttee.

Copi es of these waivers nmay be obtained fromthe
agency's Freedom of Information O fice, Room 12A-15 of the
Par kI awn Bui | di ng.

W would like to note for the record that the
agency took into consideration certain matters regarding
Drs. Jay Hoof nagl e, Paul Edelstein, Valerie Ng, and Laur
Thr upp.

Dr. Hoofnagle reported that firns at issue provide
his | aboratory with reagents to eval uate assays for
hepatitis and he has witten papers on these assays. In the
absence of any personal or inputed financial interest, the
agency has determ ned that he may participate in the
comm ttee's discussion.

Drs. Edelstein and Ng reported potential contracts
wth firms at issue. Dr. Thrupp reported that a firm at
i ssue donated noney to his institution for education and

research purposes. Since these involvenents are not rel ated
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to the specific matters before the panel, the agency has
determ ned that Drs. Edelstein, Ng, and Thrupp may
participate in today's discussion.

In the event that the discussions involve any
ot her products or firnms not already on the agenda for which
an FDA participant has a financial interest, the participant
shoul d excuse him or herself from such involvenent and the
exclusion will be noted for the record.

Wth respect to all other participants, we ask, in
the interest of fairness, that all persons making statenents
or presentations disclose any current or previous financial
i nvol venment with any firm whose products they nay wish to
comment upon.

One ot her housekeeping. The panel has a |unch
sheet. If you want to eat lunch here in the building, could
you fill that out and soneone will collect it with your
$5.25 for the lunch

Thank you.

DR. THRUPP: Thank you, Freddi e.

| wasn't able to find any typographical error in
the agenda for today like our sexually transmtted devices
agenda item fromyesterday, but with the breadth and depth
of the questions that Dr. Ticehurst has produced for us, we

may be all ready to have our own livers tickled by sonme

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

i bations by the end of today.

To begin wth, we want to introduce the panel
menbers. Let's start on the opposite side. Dr. Hollinger,
woul d you introduce yourself and give your affiliations.

DR. HOLLI NGER: Bl ai ne Hol I'inger, Baylor College
of Medi ci ne, Houston, Texas.

DR. TUAZON. Carnelita Tuazon from George
Washi ngton University Medical Center.

DR. HOOFNAGLE: | am Jay Hoofnagle fromthe
Division of Digestive D seases and Nutrition of the National
Institutes of Health.

DR. STEWART: John Stewart fromthe Division of
Viral Diseases, Centers for Di sease Control and Prevention

DR. NG Valerie Ng, University of California, San
Franci sco.

DR. EDELSTEIN. Paul Edel stein, University of
Pennsyl vani a Medi cal Center.

DR. ZABRANSKY: Ron Zabransky, VA Medical Center
in Cleveland, part of the Chio VA system

MR. RODRI QUEZ: Luis Rodriquez from San Antonio
College. | amthe consumer representative.

DR. GATES: David Gates with Becton Di ckenson.
amthe industrial rep.

DR. GUTMAN: St eve Gut man. | amthe D rector of
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the Division of Oinical Laboratory Devices.

DR. DeFOREST: | am Ada DeForest, All egheny
University of the Health Sciences and St. Christopher's
Hospital for Children

DR. KADREE: Margaret Kadree, Morehouse School of
Medi ci ne.

DR. SPECTER: Steven Specter, University of South
Florida Coll ege of Medicine, Tanpa, Florida.

DR. CHARACHE: Patricia Charache, Johns Hopki ns
Uni versity School of Medi cine.

DR. THRUPP: Lauri Thrupp, University of
California, Irvine

Let's nmove right in to programw th introducing
Dr. GQutman to give us an overview.

Opening Statement

DR. GUTMAN: Good norning. The objective of the
panel neeting today is to begin a process of defining
gui dance for the Division of Cinical Laboratory Devices and
for Industry for characterizing performance of tests of the
di agnosis and nonitoring of viral hepatitis.

Viral hepatitis is now recogni zed to be caused by
at least five viruses which cause a sonewhat dazzling array
of di sease states. Although, since 1966, nore than 28, 000

reports on these di seases have appeared in the nedical
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literature, there is nmuch to | earn about both these
pat hogens and the di seases they produce.

W view today as a starting point to generate
di al ogue with nenbers of our panel, nedical professionals
and nenbers of industry on scientific criteria to be applied
to the review of hepatitis in vitro diagnostic and
nmonitoring tests.

We recogni ze that this is a large and difficult
task and that there are many nuances involved in hepatitis
testing. Wiile it would be unrealistic to believe we can
address all the issues and define all the answers at this
one point in time, we hope to gather information of value to
both the agency and the manufacturers on the acceptable
scientific evidence needed to bring new hepatitis devices to
mar ket .

FDA devel ops gui dance docunents as a nechani sm for
communi cating revi ew reconmendati ons and consi derations to
sponsor. Qur guidance docunents al so assist us in
standar di zi ng our approach for premarket review

FDA has i npl enented good gui dance practi ces,
so-cal l ed GGPs, agencyw de enabling us to devel op nore
val uabl e and consi stent gui dances. W are strongly
commtted to followi ng these practices in devel opi ng
gui dance in the D vision of Cinical Laboratory Devices.
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Today's discussions will be an inportant initial
step in devel opi ng gui dance for these products with public
i nput and in conformance with the GGPs.

FDA gui dance is not binding. Instead, our
gui dance is intended to provide insights into possible ways
to address scientific concerns of inportance to the agency
with regard to a test or a set of tests.

Sponsors may choose to foll ow FDA gui dance
literally or to propose alternative pathways for answering
the scientific concerns expressed in FDA guidance. Wth the
i npl emrentati on of the good gui dance practices, we have
established a nechanismfor formally seeking input during
t he devel op of gui dances.

Thi s mechani smincludes internal review of the
draft gui dance across offices and other centers where
appropriate, followed by a public comment period on the
draft. The GGPs oblige FDA to consider all coments
recei ved and provide us the option of revising the guidance
before its inplenentation as a final working draft.

As sonme of you may be aware, while the Division of
Clinical Laboratory Devices in the Ofice of Device
Eval uati on has al ways been the | ead group for hepatitis A,
| gM anti-hepatitis-B core and hepatitis e-antigen and its
anti body, until |ast year, all blood-bank screening and
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ot her diagnostic test for hepatitis B and C were reviewed in
the Center for Biologics.

During the past year, an adm nistrative change has
been made for the Center for Biologics to continue to take
responsibility for reviewing hepatitis products intended for
bl ood and bl ood products safety, while our center, the
Center for Devices, has been assigned to take responsibility
for review ng these products for non-bl ood bank di agnostic
or nonitoring purposes.

Qoviously, it is inportant to both centers to have
appropriate scientific and adm ni strative consi stency anong
our review processes. The programfor today will provide an
overview of device review in the Centers for Devices and the
Centers for Biologics and then will address a series of both
general and specific issues of interest to the agency, but
particularly of interest to our division.

The Division of dinical Laboratory Devices has
had opportunities to interact wth a nunber of sponsors who
plan to market one or nore tests for hepatitis for a variety
of diagnostic purposes. Prelimnary review of one study
protocol resulted in a review summary whi ch has been shared
with a nunber of nenbers of industry.

Thi s docunment was not considered to be actual
gui dance, but was an informal effort by the division to

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

address scientific issues relating to the devel opnent of
tests for hepatitis B virus. It is our hope that today's
deli berations will serve as a base for actual guidance
docunents to be devel oped foll ow ng good gui dance practi ces.

Today's deliberations will be focused on the three
viruses which are nost relevant to the Division of Cinical
Laboratory Devices: hepatitis viruses A, B, and C. You
wi |l get your noney's worth today.

Wil e hepatitis A and B are relatively well
understood, hepatitis Cis relatively new and the subject of
ongoing intense inquiry. The diagnosis of all of these
viruses have in common the challenge that there are no
| aboratory or clinical gold standards agai nst which they can
be easily characteri zed.

There are two inportant themes of considerable
current inportance at FDA as a result of |egislation passed
| ast year. The first is the need for the agency to interact
in a nore proactive, intense and upfront manner to help
sponsors devel op good studies that would support rapid
review and entry of devices into the marketpl ace.

The second is the need for hel pi ng conpani es
identify, to quote the law, "the | east burdensone
appropriate neans of eval uating device effectiveness."”
Transl ating that directive into policy neans that we are
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charged wi th asking appropriate questions to determ ne
performance is safe and effective, but attenpting to avoid
guestions that m ght be academcally quite interesting, but
go beyond the threshold of providing insight into basic
safety and effectiveness. |Identifying the right questions
and appropriate mnimum data sets are ongoing challenges to
us and are the key reasons for convening the panel, this
panel, to request input.

One interesting and inportant option review for
PMAs, which has al ways been the ability to require sone data
sets be generated in studies followi ng prelimnary
pre- mar ket approval, the new | aw adds enphasis to this point
by stating, "In making a denonstration of a reasonabl e
assurance of the effectiveness of a device, FDA shal
consi der whether the extent of data that otherw se would be
required for approval of the application wth respect to
ef fectiveness can be reduced through reliance on postmarket
controls.™

| chal l enge the panel today as they consider FDA' s
list of questions to keep this new directive in mnd.

Since we view today's deliberations as a starting
poi nt, we woul d encourage nenbers of the panel and of the
public to consider the questions raised today as an

opportunity for further coment. W wll be actively
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soliciting input for 90 days following this neeting to help
frame our thoughts on how to nove forward with a nore finely
tuned series of guidance docunents.

FDA approaches to evaluating Cass Ill assays have
been at tinmes sonewhat different at the Center for Devices
and the Center for Biologics because of different
i ndi cations for use of these assays.

W w Il now have short presentations from Tom
Sinms fromthe Center of Devices and from Leonard W1 son
fromthe Center of Biologics to explain each center's
approach and the historical perspectives that yielded these
approaches. It is hoped that these presentations wll
provi de background for discussion about appropriate studies
as our center assunmes a greater role for diagnostic and
nmoni toring indications.

Tom

FDA Presentation
Background and CDRH Regulatory History

MR SIMVE: Good norning. M nanme is Tom Si mms
and | ama reviewer in the Mcrobiology Branch. Wat |
would i ke to do today is try to offer definitions for terns
you wi Il be hearing today.

[Slide.]

These definitions are based on our regul ations,
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policies, and the law, and perhaps | nay offer sone insight
on why we ask for the studies or certain studies that we do.
How does the FDA determ ne what the applicant is claimng
their assay will do?

This determnation is made fromthe assay's
i ntended use and indications for use statenent. Exanples of
i ntended use and indications for use for hepatitis assays
w Il be discussed by other FDA presenters.

For the FDA, intended use and indications for use
have the sanme neani ngs and indications, but it has been
interpreted that there are two neani ngs, such as intended
use defines the detected analyte. For us analyte is what
the assay will detect, such as antibodies to hepatitis B
core antigen

| ndi cations for use has been defined as the
di sease or infection which is being diagnosed and what group
of patients.

[Slide.]

Qur definitions for intended use and indications
for use are the intended use is the objective intent of the
persons legally responsible for |abeling of the devices.

The intent is determ ned by the person's expression or
ci rcunst ances surrounding the distribution of the article.
[Slide.]
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The indications for use identifies the target
popul ation in a significant portion of which sufficient
valid scientific evidence has denonstrated that the device,
as |abeled, will provide clinically significant results and
at the sane tine does not present an unreasonable risk of
illness or injury associated with the use of the device.

[Slide.]

The definition further states that when indicated
or intended for use in selected subgroups of a popul ation
with a di sease synptom or syndrone, the |abeling should
identify specific tests needed for the selection or
monitoring of the patients and, if relevant, include
i nformation regardi ng the recormmended i nterval s between
devi ce use, the usual duration of treatnent, or any
nodi fi cations of such.

According to FDA law, all Cass Il devices nust
be shown to be safe and effective for their intended uses.

[Slide.]

To be shown safe and effective, a device nust be
denonstrated to be safe when, based on valid scientific
evi dence, that the probable benefits to health fromuse of
the device for its intended uses and conditions of use when
acconpani ed by adequate directions and warni ngs agai nst
unsaf e use, outwei gh any probable risks.
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[Slide.]

A device is effective when based on valid
scientific evidence that with a significant portion of the
target population, the use of the device for its intended
uses and conditions of use when acconpani ed by adequate
directions for use and warni ngs agai nst unsafe use w ||
provide clinically significant results.

[Slide.]

How is information collected to support clained
i ndi cations for use? The follow ng slide should be fam liar
to everyone present. Wll-controlled studies are required,
and well-controlled studi es have a study plan or protocol
that has a clear statenment of the objectives, a nethod for
the selection of the study subjects to avoid outcone bias,
an expl anation of the nmethods of observation and recordi ng
of results, a conparison of the results of diagnosis with a
control in such a fashion to permt quantitative eval uation.
Plus we al so have one other option for the collection of
dat a.

[Slide.]

The Conmm ssioner of FDA may rely on other valid
scientific evidence fromwhich there is sufficient evidence
to determne the device's safety and effectiveness. This is

used when it is determ ned that the requirenent of
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wel | -control |l ed studies are not reasonably applicable to the
devi ce.

Clinical studies may al so i nvolve the conparison
of the new device's results to results obtained from anot her
comerci al assay or reference assays. Reference assays are
assays that have been well| established and have a very
defined diagnostic interpretation associated with them such
as conplenent fixation testing perfornmed using a
CDC-r ecommended procedure, electron m croscopy, or viral
neutralization.

Assay to assay conpari son nmay be inappropriate
since all assays are not created equal. This neans even
t hough assays nay be constructed with the sane antigen or
capture anti body, due to design differences, they may have
significant differences in performance characteristics.

Anot her option that we woul d have woul d be
i n-house or CDRH i n-house testing of assays. This optionis
not currently available to us. CDRH nakes its decision on
the safety and effectiveness of an assay by a review of
applicant's submtted i nformation.

This is entirely a paper review simlar to that
performed prior to published peer review journal articles.
As M. WIlson may nention, the Center for Biologics
Eval uati on and Research does bench testing of the devices
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they regulate. These devices nust neet certain | aboratory
criteria before and after licensure.

| thank you for your tine.

| would like to introduce M. Len WIlson fromthe
Center for Biologics Evaluation and Research who w ||
conduct the next presentation.

CBER Licensed Biological Medical Devices

MR. WLSON: Wiat | amgoing to attenpt to do in
the next 10 mnutes is to give sone historical perspective
as well as accunul ative |ogic behind where the Center for
Bi ol ogi cs has been in regulating hepatitis test kits over
the | ast 27 years.

[Slide.]

Hepatitis test kits B and C are regul ated under
the PHS Act and the FD & C Act. Now, | have put an asterisk
on sone of these slides. This was an afterthought in an
effort to show sone di fferences that exist based on the
regul ati ons, not necessarily on all policy, but based on the
regul ati ons, between what the PHS Act directs and the FD & C
Act. Wth these test kits, they are licensed biologic
medi cal devices, so they fall under both, but the PHS Act
t akes precedent.

The other thing to bear in mnd is that these

tests were originally licensed to detect hepatitis B, which
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had evol ved from Australia antigen in 1972 to HBsAg, and it
was targeted at protecting the blood supply when you had a
10 percent plus hepatitis B transmssion rate in
transfusions, this is the way the regul ati ons were dealt
with.

The FD & C Act, just as a point to consider, the
amendnents to the Medical License, Medical FD & C Act were
not pronulgated until 1976, so that you had a gap and the
Public Health Service Act was used.

The tests are targeted at protecting the bl ood
recipients fromhepatitis B and C, and the objective is to
identify marker-positive donations.

Now, the tests are largely weighted towards
targeting silent infections. Mst people are hopefully
heal t hy bl ood donors and they conme in fully expecting to be
able to donate altruistically. The nunber of donations per
year in the United States for transfusable products is
approximately 12 to 14 mllion, it's a very |arge nunber.

The second point to bear in mnd is that the
i ntended use statenents which are on nost of these hepatitis
test kits typically state for the detection of the marker,
and this has been historically applied since the hepatitis B
surface antigen test, which was the first one licensed in

1972, that was applied as the intended use statenment, is
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| argely carried through

So, while the enphasis is on hepatitis B and
hepatitis C screening of donors, these test kits were
clearly used for the last 27 years in the diagnosis and
nmonitoring of hepatitis B and C.

Anti-hepatitis B surface antigen was |licensed in
1975. The weight of that licensure of that test kit was
based on the standardi zation of hepatitis B immune gl obulin.
It was not directly related to the determ nation of immunity
relative to vaccination or other such clinical trials. It
has been used for that, but that was not the original
i ntent.

Anti body to hepatitis C was |icensed in 1990, and
anti-core, hepatitis B core tests were licensed in 1991
based on a recommendati on by the Bl ood Products Advisory
Commttee in 1989 to increase the overall sensitivity for
screening for hepatitis B

[Slide.]

O those four tests, two of them have second nore
specific tests. The hepatitis B surface antigen test has a
confirmatory neutralization associated with it, there is
none for the hepatitis B anti body test.

There is an i munobl ot for the HCV anti body test,

and there is none for the anti-core. Both of these types of
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tests are used relative to blood donations. Wen an
individual test is repeatedly reactive on a screening test,
then, they are tested with these two second nore specific
tests.

| f they are negative, then, the donor is stil
deferred because the donor may be infected, but the gold
standard in this case is tinme, time in terns of hepatitis B
wait eight weeks, and test for anti-core, as well as
hepatitis B surface antigen again if the answers are
negative, then, the donor is reentered, with HCV it is a
six-month waiting period. |If the individual then is
negative after six nonths, then, is eligible to reentry as a
donor.

[Slide.]

For the remai nder of the presentation, what | am
going to do is go through sonme of the technical aspects of
t he product approval process. Because these are |licensed
bi ol ogi cs, an IND nust be filed by the test kit
manuf acturer, and they neet with us typically to discuss
product design, clinical trial design, which typically
i ncl udes conparator |icensed test kits when they are
avai |l abl e.

The first hepatitis Ctest, there was no

conparator test, so we had to go deeper and deeper into the
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fundanmentals of clinical trial design to entire the safety
and effectiveness of the test.

When t he manufacturer devel ops the test plan,
then, they file an IND which allows themto test the kit in
bl ood establishnments and they basically conduct a trial, and
at the end of the process, they gather that data and they
prepare a |license application, product |icense application
and an establishnent |icense application.

The product |icense application has enough
information in it, so that a person who is famliar with
t hese manuf acturing processes has enough information to be
able to manufacture the entire test kit to specifications
whi ch the manufacturer has set, batch records for the
clinical trial lots, clinical trial data, et cetera.

We are going to be noving in the future--well, |et
me tal k about ELAs. ELAs are an establishment |icense.

This is a separate license and it is essentially a paper
review with an inspection, followed by an inspection of the
manuf acturing facilities.

Al l the manufacturing processes are basically
| ocked in. Any changes that need to be nade are nade on a
suppl enent basi s, preapproval by FDA

We are going to be noving to the NDA nodel of
regul ati ng these products and we are going to be calling the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

application a conbined biologic |license application in the
future, so you will see that nanme every now and then cone
up.

[Slide.]

Product design considerations. G ven the fact
that we were dealing with not only blood screening, but also
clinical sensitivity and specificity, these elenents were
traditionally part of the review of the product. In
addition, analytical sensitivity and specificity was al so
heavily evaluated by our | aboratory tests, as well as
i ndependent standards that nmay be available in the industry.

We al so ook at reproducibility. | have the two
asteri sks on equi pnment requirenents and operator
consi derations because these certainly woul d be expected to
be | ooked at to sone degree in CDRH, in other words, can
this test be run, you know, sonme of the basics, but the
concern here is that we take an enphasis on these types of
areas because, for exanple, platelets have a shelf life of
five days. |If the instrunments or the operators can't run
the tests, people are going to be seriously injured or die,
so that there is an overriding consideration of the
capability of being able to run this test. So, that is why
we | ook at these areas al so.

[Slide.]
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So, in sensitivity, what we essentially | ook at
are di sease popul ations, typically acute and chronic for
hepatitis, and we are | ooking at generally several hundred.
Typically, these are fromrepositories - high-risk groups,
i.v. drug abusers, individuals with clotting disorders,
dialysis patients. Typically, we | ook at approxi mately 50.
Agai n, these would be conpared typically to an al ready
licensed test in nost instances.

We al so | ook at normal popul ations. Random bl ood
donors are our basis target area, and depending on the
mar ker, what we know about it, nore about hepatitis B and
| ess about hepatitis C, the nunber of donors which are
tested can range from 10,000 to 30,000 dependi ng on the
ci rcunst ances of the test.

| would |ike to add al so that one m ght | ook at
t hat and say, okay, if you are checking a | arge popul ati on,
why, it seens like nore of a specificity study than a
sensitivity study. Well, there are sone crossovers because
what we are trying to do is determne the sensitivity in the
bl ood donor popul ation. W know that the frequency of these
mar kers and these diseases is extrenely low, so it puts us
at a handicap, so that is why we | ook at disease
popul ati ons, acute and chronic, et cetera.

We al so have a requirenent basically that if a
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manuf acturer is going to be conducting studies with an
i nvestigational test as conpared to an already |icensed
test, and there is a discordancy, what we have asked is that
t he donor be parked for a while because we are not sure if
that donor is really infected or not, this new test m ght be
better, and what we ask the manufacturers to do is to
conduct what we call discordant resolution, essentially to
try to establish the true status of this individual, so that
we can get a better link and stack the deck towards
preventing transm ssion of these viruses in the bl ood
suppl y.

In these cases, one would require |inked studies.
The followp is the best answer to determne if the person
seroconverts. W also tell the manufacturer to throw
everything they can at it, PCR and the |ike, and validate
t hose tests because we need to | ook at not only a PCR test,
we need to know that the PCR test actually works and then we
will take it into consideration in terns of trying to
determ ne the true status.

Al'l of this should be evaluated upfront. W tel
t he manufacturers, |look, if you are going to be conducting
t hese studies and you elect to link them you need to tel
us how you are going to resolve discordance because you are
going to get discordance, you have to factor that into the
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equat i on.

If they don't elect to conduct the studies |inked,
i.e., being able to follow up with the donors, the result is
the burden is on the manufacturer to bear the brunt of
havi ng a di scordant potentially scored agai nst them

[Slide.]

We al so | ook at analytical sensitivity, we | ook at
conparative endpoint dilutions with already |icensed tests,
gquantitative standards if they are available, hepatitis B
surface antigen, there are sonme standards, there is PCR
standards that are now energing.

We | ook at seroconverting panels or the
manuf acturers do. These are commercially avail able
seroconverting panels. These seroconverting panels are
typically--and there is not a |ot of them around--but they
are typically devel oped based on inadvertent plasma donor
dr aws.

In the plasnma donation arena, a donor will cone in
and get bled for up to twice a week serially for an extended
period of tinme. Al the controls are in place to ensure the
health of the donor, but the testing is ganged, so that at a
certain point you go back and do all the testing rather than
doing it every day. As a result, what you find is a series

of positives, a series where a negative goes to a positive,
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so it is a clean seroconversion, and these panels are now
comercially avail able, sone for hepatitis B and sone for
hepatitis C.

These are used in the HV arena. | have put it
under the analytical sensitivity colum, not so much because
it isn'"t really clinical sensitivity, too, but it is to
enphasi ze that we do a |lot of statistical evaluation in an
effort to use this in determ ning whether or not you have
got a test that is a little nore sensitive than another one,
you know, statistically speaking.

Lastly, we have an asterisk. W have a CBER | ot
rel ease panel. This is a reference panel, and all the
hepatitis test markers have these panels rel eased by CBER to
the manufacturers, and they constitute approximately 10
speci nens. There are a couple of negatives. There are
selected diluted positives down to the lower Iimt of
detection, which we feel is the appropriate level all things
consi dered, and the manufacturers are required to pass this
panel .

They are also required to test each | ot against
it. They are also required to take each kit lot that they
are about to release, send it to CBER s | aboratories. W
test the sane panel, look at their results, |ook at our
results, and if everything matches, then, they get an okay
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fromour quality control departnent that they may rel ease
that | ot for shipnent.

[Slide.]

Specificity. [1VDs need to be evaluated for
specificity, and clearly in the case of donor situations,
fal se positives can cause a terribly, terribly difficult set
of circunstances. Most people who are donors are altruistic
and the last thing they want to do is get a letter froma
bl ood establishnment saying we think you may be infected with
sonet hi ng, please go to your doctor

This has very, very negative ramfications on the
al trui smof blood donors, so we need to nmake sure that the
manuf acturers of the test kits understand this, and
essentially enphasize that the specificity of these test
kits nust be maxi m zed, so we are |ooking at making sure
that the specificity and the sensitivity of these test kits
are absol utely maxi m zed.

Agai n, the studies which we were tal king about
before, the 10- to 30,000 specificity evaluations, of
course, are also integrated into those.

Rel ated di seases are al so evaluated. Hepatitis,
for exanple, in the case of evaluating hepatitis B surface
antigen, we would | ook at hepatitis A and hepatitis C

speci mens. These are typically repository, typically on the
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order of 10 to 25.

Unrel at ed di seases, infectious and non-infectious,
EBV, CW, as well as things |ike non-infectious |iver
di seases, biliary cirrhosis, et cetera, and typically, these
are on the order of 10 to 20 sanpl es.

VWhat we are | ooking for is catastrophic, which we
call catastrophic interference. If we were to ask the
manuf acturers to conduct studies to examne all of these
t hi ngs, nothing would ever get approved by FDA again, so we
pi ck what we feel are the nost appropriate related areas and
enphasi ze t hose.

Anal ytical sensitivity. W |ook at subtype

reactivity. 1In the case of hepatitis B, you are | ooking at
ADNAY. In the case of hepatitis C, you are | ooking at core,
NS3 and the like, interference studies, |ipids, bilirubin,

et cetera, and, of course, again the CBER panel.

[Slide.]

These are the areas of reproducibility, which are
eval uated during the clinical trials. Typically, thereis
three sites, and the typical types of variance elenents are
eval uated. Each state is presented in a Pl, package insert.

[Slide.]

The last two slides describe the review process,

and here are just a couple of points. A conmttee is
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devel oped in CBER  The manufacturing process and the
facility is evaluated, and the asterisk is over the facility
because we have a separate |license for the facility.
Typically, correspondence is exchanged.

CBER tests lots of reagents in the course of the
product evaluation. There is a prelicense inspection which
is conducted by CBER i nspectors. These are the reviewers
that actually review the product. The product is |icensed,
and there is a lot-by-lot rel ease.

[Slide.]

Post - approval controls in place are | ot-by-1ot
release, as | said earlier. There is a surveillance option
whi ch manufacturers can apply for, which allows themto
periodically send in | ots, however, they nust still test
every |l ot against the | ot CBER panel and nust pass that. As
| said earlier, the inspections are conducted by CBER
i nspect ors.

We have a uni que situation where the bl ood banks
are regul ated by CBER, so we can generally pick up when
there are problens in sensitivity and specificity right
away, because of the need to get blood through the bl ood
banks and out into distribution, and when there are
probl ens, bl ood establishnents pick up the phone and call us
to report problens.
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Under the PHS Act, we have the authority to
suspend or revoke a license immediately. | amnot sure
about recent changes to the nedical device regulations for
PMAs, but we have that authority. W also have the
authority not to lot release, so that is a control that we
have on the manufacturers.

Thank you.

DR. THRUPP: Next, we have Dr. John Ticehurst.

General Concerns and Questions

DR. TI CEHURST: Good norning, everybody. Al nost
everything | have to present today is on slides, however,
there are a couple of things | forgot to do.

[Slide.]

At yesterday's neeting that | realize all of you
weren't part of, people introduced thenselves, so | thought
| had better nake an overhead to introduce nyself. | ama
medi cal officer in the Mcrobiology Branch of the division
that Dr. Gutman runs, and also a part-tinme assistant
prof essor in Medical M crobiology at Johns Hopkins. That
serves to just let you know that | do get an opportunity to
try to keep up to date and participate in sone |aboratory
practice and also that, indeed, Dr. Charache and | have net.

In addition, you will notice that Iong string of

titles | have there. This is a reflection of nmy English
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heritage. | have this genetic need for titles. The F.M,
the one after MD., is | was elected as of February 1lst as a
Fel |l ow of the FDA Acadeny of former interimM crobiology
Branch chi efs.

[Slide.]

The material | amgoing to go over in the slides
today are essentially what the panel nenbers received | ast
week with a few corrections and sone condensati ons.

To reiterate what Dr. Gutman nentioned a few
m nutes ago, the first point is that we are seeking the
panel's advice with regard to appropriate, |east burdensone
--and "l east burdensone" is wording that cones right out of
t he FDA Moderni zati on Act of 1997 that Dr. Gutman was
referring to a few m nutes ago--types of clinical data and
information that should be submtted for establishing assay
per f or mance.

Because the nunber of indications and anal ytes is
| arge and the panel received several tables we put together
that sort of give a take on all the different permnutations
of indications and anal ytes for these three viruses, and we
have one day for discussion, we have sel ected several
exanpl es that represent our key concerns and questions about
t hese assays, and we think, as Dr. Gutnman nentioned, this

can be a starting point we can hopefully extrapolate from

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

sonme of your advice and eventually it won't surprise us if
we see assays for HDV, HEV, maybe HGV, and so forth. W can
extrapol ate there, as well, and we will get you all back

t oget her.

These general questions that | amgoing to go over
in the next few mnutes are going to be presented now, but
we are going to discuss themat the end of the day. They
are being presented now sort of to seed you. | think given
the hour, | amalso going to test your short-term nenory.

W won't really discuss themnow, but there wll
be context after which we wll have sessions on HCV, HBV,
and HAV, and the reason they are being done in that order is
that | feel that HCV is probably the scientifically nost
difficult one, and want to get you with that one when
everybody is freshest in the day, and HAV presents the
fewest scientific questions.

In addition, | wanted to bring up that we asked
M. Sinms and M. WIlson to give their presentations to give
sone background. W are not being asked to provide
regul atory advice, but you are being asked to provide
scientific advice.

W want to give you an idea of the regulatory
constraints that we are under in the Center, the kind of

approaches that we have used for Class IIl devices
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traditionally that are actually required by policy,

regul ation, and |law, and the kinds of things that we don't
have that the Center for Biologics does have in terns of
havi ng control over devices that they |icense.

[Slide.]

| amgoing to see how fast | can read through
these and, please, if | amreading too fast, let's stop, but
we want to get on to the public discussion.

[Slide.]

What types of studies are adequate, first, for
assays that are well understood, for primary indications
that are well established, or for secondary indications? An
exanple of a primary indication like this would be HBsAg
testing during pregnancy. The purpose of it is to identify
neonates at risk. M colleagues fromCDC tell nme that al
neonates are essentially vaccinated in the delivery room and
the question is what nore is going by giving them hepatitis
B i mmune gl obulin right after birth.

An exanpl e of a secondary indication would be
total antibody to hepatitis B core as a secondary marker for
acute or chronic hepatitis B infection.

When testing can be repeated on a subsequently
col l ected specinen, in an effort to confirmspecificity of a

positive result or to overcone recogni zed deficiency in
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sensitivity.

The first point refers to the concept that nost
patients can be seen nore than once. Mst bl ood donors, you
have to nmake a deci sion on them at one point.

The second point would refer, for exanple, to the
total antibody to hepatitis C virus. Biologically, people
don't develop antibody until some point, and as each
generation of assay has been devel oped, the antibody can be
detected earlier and earlier in the course of infection.

When results fromtwo or nore assays should be
conbi ned for one indication, thus | essening the concern
about the sensitivity and specificity of each.

| amsure there are conplicated statistica
approaches to these, but just when you think about it, there
are six or seven markers for hepatitis B virus that could be
applied in any given point in tinme, particularly in an acute
and chronic infection, and can be used essentially cross
checks on each ot her.

[Slide.]

VWhat types of studies are adequate for
characterizing performance in certain special populations,
such as coinfected patients? It has been recognized for
years, for exanple, that patients who are chronically or
acutely infected with hepatitis B virus, when they are
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coinfected wth hepatitis Dvirus, it changes the pattern of
mar kers.

What about people with altered i nmunol ogic
responsi veness, |eading to atypical assay results which is
biologically atypical, not a problemw th the assay itself,
and potential for m sdiagnosis?

An exanple of that would be the changes in markers
of particularly for hepatitis B and patients with AlDS.

For assays that were recently devel oped, so that
safety and effectiveness have not been determ ned but for
whi ch potential indications could have significant public
heal th benefits?

For exanple, this would be assays for quantifying
HCV RNA.

[Slide.]

What about FDA approaches to understandi ng safety
and effectiveness? As M. WIson indicated, FDA has a | ong
and successful history of evaluating assays for bl ood
product safety.

The approach to establishing performance for
detecting HBsAg, total anti-HBc, and anti-HCV has
enphasi zed, as he pointed out, very high anal ytical and
clinical sensitivity, and conparison between new and
previously licensed assays by testing many thousands of
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speci nens.

He al so indicated--which | didn't put on
here--they have a |l ot of different controls that have
nothing to do with the paper evaluation of the assay that we
don't have at this Center.

[Slide.]

For which assays and whi ch diagnostic and
monitoring indications in this approach of enphasi zing
sensitivity and testing |lots of specinens, when is it
appropriate, and when can it be used with | ess burden, that
is, less data? Wen is it not appropriate, and what then
shoul d be enphasi zed in that case, for exanple, specificity
or clinical endpoints?

[Slide.]

Serially collected versus single specinens.
Performance characteristics and accurate interpretation of
results are affected by the ability of different qualitative
assays--for the same anal yte--to detect tenporal patterns of
waxi ng and wani ng that may occur either during or after the
course of infection or in response to immunization.

We believe that this consideration could apply to
any of the markers that we are tal king about today with the
exception of total anti-HAV, but it pertains particularly to
| gM anti-HAV, 1gManti-HBc, HBsAg, and anti-HCV, and
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particularly when they are indicated for virus-specific
di agnosi s of acute hepatitis.

[Slide.]

Al ong the sane thought line, serially-collected
speci nens, one formof which M. WIlson referred to as
seroconversi on panels, are essential for determning the
activity with reference to these tenporal patterns, but
often it is very difficult to obtain such specinens either
fromarchives, as M. WIson nentioned from conmmerci al
sources or a company's own sources Or university sources or
fromnew studies. A lot of tines it is very difficult to
recruit patients for a new study.

[Slide.]

On the other hand, perfornmance can be estimted by
testing a collection of single specinmens with new and ol der
assays and then conparing the results. This is what M.
Simms referred to as devi ce-devi ce conpari son

The accuracy of such estimates is high when a new
assay is conpared with a reference assay, but we are not
aware of any appropriate reference assays in this field.

Accuracy is likely to be high when the new assay
is conpared with results fromindicated assays for two or
nore anal ytes, and that opportunity is avail able, for
exanple, for hepatitis B when coupled with pertinent
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clinical information.

A way of |ooking at this would be by taking the
results that are right at hand and can be pulled out of
| aboratory and patient charts retrospectively rather than
having to plan on collecting these things in a prospective
manner .

[Slide.]

When are serially-collected speci nens necessary?
On the other hand, when is it sufficient to conpare results
froma new assay either with those fromone currently
mar ket ed assay for the sane anal yte, device-device
conparison, or an approximation of diagnostic truth that is
based on all | ab data generated fromthat specinen according
to the physician's orders who is taking care of the patient
and also readily available clinical information?

[Slide.]

Types of specinen collections. W feel that
speci nens collected in new, well-controlled studies are
likely to be subject to | ess bias than specinens in archived
collections. This pertains to a lot of the discussion that
went on yesterday.

However--this is one thing that wasn't brought up
yest erday--such studi es are expensive and they may take

years to perform and it may be difficult to recruit
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patients who nmeet appropriate inclusion criteria. The
guestion then is for which anal ytes and which indications
are new studi es essenti al .

[Slide.]

Goi ng back to one of Dr. Gutman's points, if new
studi es are essential, when should they be done, which
shoul d be perforned before an assay is considered for
approval, what we refer to as "prenmarket," and which coul d

be perfornmed follow ng conditional approval as a condition

for full approval, "postmarket" studies.

[Slide.]

Before too much tine in the day passes, | want to
say thank you and al so apologize. | want to thank the panel

for comng and westling with all these thoughts today and
particularly for Drs. Hoofnagle and Hol linger joining the
group, and | want to apol ogize to you personally for the
delay. W sent materials to you very late | ast week. Sone
of that is ny fault, and | amsorry for that.

There are a nunber of colleagues in the branch who
have been of enornous help to nme in getting these materials
ready, as well as sonme fol ks el sewhere in FDA, and thank al
of you for participating. | amsure we wll get some good
comments fromall of you. | think at least nmy famly needs

an apol ogy and a debt of thanks for the tinme |I have been
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serving the public over the past few weeks.
Thank you very nuch.
DR. THRUPP: Thank you, Dr. Ticehurst.
Open Public Hearing

DR. THRUPP: At this time we would |ike to cal
for the open public hearing. W first would like to hear
fromthose who have communi cated with the FDA that they have
comments to nmake.

We have one that is on the agenda and anot her one
that didn't get into the agenda. The first is Carolyn Jones
fromH MA, and secondly, Matt Klanrzynski from Abbott.

After their presentations, we can call for comments from any
ot her nmenbers of the public that are here today. First,
Car ol yn.

M5. JONES: Good norning. | am Carolyn Jones.
am Director of Technol ogy and Regul ation with the Health
| ndustry Manuf acturers Associ ati on.

H MA is a Washington, D.C -based trade associ ation
that represents over 800 manufacturers of nedical devices,

di agnostic products, and nedical information systens. Qur
menbers manufacture nearly 90 percent of health care

t echnol ogy products purchased annually in the United States
and nore than 50 percent of those purchased annually around

the world. For many of our nenbers that manufacture
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hepatitis assays, this panel neeting raises inportant
I Ssues.

Due to the limted time we have had to prepare for
this nmeeting, the primary focus of ny cooments will be the
eval uation nethods for the established HAV and HBV anti body
tests. |Issues related to antigen or nucleic acid tests for
HBV or HCV will be addressed nore fully after industry has
had the opportunity to digest the information fromthis
nmeeting and gain a better understandi ng of the agency's
focus and direction in relation to these technol ogi es.

We really do support the devel opnent of new
gui dance docunents and/or review criteria for hepatitis
tests. H MA would |ike to coomend CDRH and particularly the
M cr obi ol ogy Branch for scheduling this open public panel
meeting to gather additional scientific advice and
recommendations fromthe panel on appropriate eval uation
strategies to denonstrate the effectiveness of both novel
t echnol ogy and established hepatitis diagnostic products.

We al so appreciate this opportunity to present
i ndustry comments. Technology is changing and it is
appropriate for FDA to recogni ze the need to devel op
gui dances that explore new ways to hel p manufacturers
denonstrate the effectiveness of new and established

t echnol ogi es.
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W think it is inportant that FDA and industry
wor k together to devel op clear review guidance for hepatitis
assays intended for diagnostic use.

We hope that followi ng this panel neeting there
w Il be an opportunity for additional neetings with industry
and ot her experts to expedite FDA's devel opnent of new
gui dance docunents and/or criteria for review of hepatitis
assays intended for diagnostic use. Industry needs uniform
gui dance and advice on FDA's current requirenents.

The rapi d devel opnent of such gui dances for FDA
reviewers and manufacturers wll assist all parties in
nmeeting our respective goals: for FDA, the goal of tinely
premar ket revi ews mandated by the FDA Moderni zati on Act of
1997, and for manufacturers, the goal of tinmely introduction
of safe and effective new products. W believe that these
goal s can nost effectively be achieved by a coll aborative
effort between FDA and industry.

Once new gui dance docunents are available to
i ndustry for the various hepatitis markers, including clear
advi ce on sanpl e size requirenents and net hods of
di screpancy resolution, there should be little need for
costly advisory panel neetings to review standard
applications for HAV, HBV, or HCV tests.

These will be eval uated according to uniform
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eval uation and revi ew gui dance jointly devel oped and agreed
upon by FDA and industry. This will allow all parties,
FDA' s M crobi ol ogy Branch, its advisory panel, and industry
nmore tinme to focus on the evaluation of new technol ogi es or
novel diagnostic markers. This is consistent with the goals
of the FDA Moderni zation Act.

Just a little perspective on FDA' s revi ew of
hepatitis. Len did an overview of CBER s handling of these
pr oduct s.

Until very recently, new HBV anti body test
premar ket applications for both bl ood screening and
di agnostic products were reviewed by CBER with a few
exceptions. The first of the hepatitis screening and
di agnostic tests was licensed in 1971 for the detection of
hepatitis B surface antigen in serum or plasna.

Bot h CBER and CDRH hepatitis premarket clinical
test requirenents have traditionally focused on anal yti cal
conparisons to currently |icensed or approved tests in
random bl ood donors and in well-characterized patient
popul ati ons with both acute and chronic HBV infections, as
well as in those with other viral infections.

Di screpancy testing has been allowed for new
eval uations by both Centers, along wth reconputations of
sensitivity and specificity after discrepancy testing with
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addi tional and sonetines nore sensitive nmethods and/or after
additional clinical paraneters are discerned.

Test performance results after discrepancy testing
have traditionally been allowed in the final |abeling clains
for new diagnostic tests. Considering yesterday' s panel
di scussions, we believe this issue should be discussed
further before FDA devel ops gui dance that addresses
resol ution of discrepant test results.

For HAV tests, these tests have been simlarly
eval uated and approved by CDRH, with reliance on anal yti cal
performance and conpari sons to approved commercial tests,
along with all owances for discrepancy testing.

For antigen or nucleic acid test evaluation, in
principle, these tests can and will be used for simlar
pur poses and in the sane manner as HAV, HBV, and HCV
anti body tests. Although these tests directly detect the
presence of nucleic acid sequences fromthe virus, if they
are used as an aid in the diagnosis of infection with the
respective organism they are simlar in purpose to the
anti body tests and can and should fall under the sane
clinical study requirenents as the antibody tests.

Only when these tests are used for non-diagnostic
purposes, that is, nonitoring the anti-viral effects of drug
therapy for identification of known drug resistant strains
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or for genotyping, should clinical study requirenents differ
fromthose applied to the anti body tests be consi dered.

Di screpancy resol ution schenes for these tests
shoul d be carefully worked out in advance by industry and
the agency. |In particular, for anplified nucleic acid
tests, reliance upon unapproved but well docunented
di screpant test nethods, such as alternate nucleic acid
testing, wll be essential in the evaluation of the clinical
performance of these products.

In sunmary, we believe the historical philosophy
of both CBER and CDRH in clinical evaluation requirenents
for hepatitis diagnostic tests has been based on the fact
that the hepatitis markers and seroconversion patterns, at
| east for HAV, HBV, and to a | esser extent HCV markers, are
wel | understood in the nedical community.

I ndeed, this is clearly referenced in the 1991
CDRH draft review criteria docunents for both HAV anti body
tests and for HBe antigen and antibody tests. Thus,
sonewhat nore limted clinical testing for diagnostic
i ndi cations, which focuses on the anal ytical conparisons of
characterized patient sanples show ng substanti al
equi val ence in results, has been historically considered
sufficient for approval or clearance of these tests.

We note that only a limted anal ysis of
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| ongi tudi nal seroconversion sanpl e panels have been
historically required by either CBER or CDRH to verify, not
to validate statistically, the newtest's ability to assess
mar ker progression throughout the course of disease. CBER
and CDRH have normally requested 5 to 10 seroconversion
panels to be tested and both Centers have been sensitive to
the difficulties of obtaining such seroconversion panels.

Al nmost all currently approved and |icensed
di agnostic tests for the detection of antibodies to HAV and
HBV have been evaluated in the above way. W are unaware
that this has led to public health concerns on the utility
of the current comercial hepatitis diagnostic tests.

As such, H MA nenbers concur with the above
equi val ence or anal ytical conparison approach to the
clinical evaluation of new hepatitis antibody tests, and
believe it is supported by information in both the nedical
and scientific literature, and neets current regulatory
requirenents to find the | east burdensone nethod to assess
the effectiveness of new devices, as mandated by the FDA
Moder ni zati on Act.

We do not believe it is appropriate to request
t hat each manufacturer denonstrate the clinical utility of
wel | -known hepatitis markers. The benefit to the public

health would be mnimal, and the cost to industry
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significant.

We do have a few recommendations. On behal f of
the nmenbers that nmanufacture hepatitis products, we ask the
panel to recommend that FDA work closely with industry,
clinicians, and the | aboratory community before it requires
changes in the clinical evaluations for denonstrating the
safety and effectiveness of hepatitis assays.

Additionally, we recommend that FDA not dictate
whi ch markers must be used together to determne a clinica
di agnosis. That should remain in the real mof practice of
medi ci ne, specific to a physician order or |aboratory
policy.

To assist in the devel opnment of new and revised
gui dance docunents, we recommend that FDA consider the
foll ow ng standards of practice in the evaluation of new
hepatitis diagnostic tests:

FDA should continue to allow hepatitis marker
eval uations for diagnostic indications to focus on new
devi ce or approved or |icensed device conpari sons using
patient sanples supplenented with other rel evant anal yti cal
test results.

FDA shoul d continue to allow di screpancy
resolution as discussed in the CDRH 1991 HAV and HBV draft

review criteria docunents. The agency shoul d al |l ow
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conput ations of sensitivity and specificity in final

| abeling clainms to reflect resolution of discrepants with a
third resolution test nethod or additional clinical
information, including other hepatitis markers and ot her
clinical information.

FDA should all ow the use of single tinepoint or
serially collected patient sanples to cone from archived
sanple coll ections, as has been historically allowed in IVD
eval uations. FDA requests for evaluation of seroconversion
panel s should be mnimal and only used for verification of
mar ker pattern test results in conparison to an approved
test, not full validation.

The FDA should al so continue to accept the use of
both U.S. clinical data and data devel oped in foreign
clinical trials as discussed in the above nentioned 1991
draft. The foreign studies should be well-controlled and
conducted per U.S. requirenments using product of finished
manuf acture quality.

FDA shoul d al so all ow di agnostic indication
statenents for hepatitis markers to remain nore generali zed,
as has historically been the case. Using a |licensed HBsAg
i ndi cation statenent as an exanple, the indication statenment
woul d indicate that the tests can be used also as an aid in
t he di agnosi s and managenent of patients infected with
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hepatitis B virus infection.

Any new or revised hepatitis guidance docunents
shoul d state clearly the m ni mum nunber of known positive
and known negative patient sanples which nust be tested by
both the new and approved conparative tests.

FDA should | ook to national and international
st andards and/ or performance panels for new hepatitis tests
to mnimze the clinical evaluation study requirenents.

We in industry are ready and willing to work with
FDA and this panel in devel oping appropriate regul atory
strategies for the regulation of hepatitis diagnostic
products. W know that these issues will not be resol ved
today, but | ook forward to a cooperative effort to bring
resolution to these inportant issues in the near future.

Thank you.

DR. THRUPP: Thank you, Carol yn.

The next speaker is Matt Kl anrzynski from Abbott
Laboratori es.

MR. KLAMRZYNSKI : Good norning. Abbott
Laboratories thanks FDA for the opportunity to address the
panel. W support the H MA cormments that you have j ust
heard and very well articulated by Carolyn Jones and really
have not hing to add.

W felt it would be beneficial for the panel,
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t hough, to hear nore regarding the practical aspects of test
eval uations in keeping with the spirit that we have heard
here of |ess burdensone nmethods that FDA had codified in the
recent Moderni zation Act.

We have asked that a hepatol ogist, so that you can
get a nedical perspective, scientific, you have heard
i ndustry, you have heard FDA, address the panel during the
tinme allotted for our five mnutes and to provide nore
i nsights on eval uation issues.

| would like to introduce Dr. Dwain Thiele,

Prof essor of Internal Medicine, fromthe University of

Texas, Southwestern Medical Center. Dr. Thiele has provided
Abbott with well-characterized pedi gree speci nens for

eval uation of our tests and continues to do so.

Dr. Thiele.

DR. THI ELE: As you have been told, ny current
position is as a faculty nenber at the University of Texas,
Sout hwest ern Medi cal School, in Dallas.

Over the past 18 years | have been at that
institution. M primary clinical responsibilities have been
to serve as a physician in an outpatient |iver diseases
clinic and as an attending and consulting staff physician in
i npatient services at Parkland Menorial Hospital, which is a
maj or teaching hospital and is the only county and public
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hospital in Dallas County, Texas.

Throughout that tinme interval, we have, and
continue to care for, a fairly large nunber of patients with
all types of chronic and acute viral hepatitis.

Just to clarify my relationships with Abbott
Laboratories, during the past at |east seven years | have,
both as a scientific collaborator and as a paid contractor,
obt ai ned various clinical specinmens fromthese patients that
have been used both in research studies and to validate new
ser odi agnosti c assays.

During the past several nonths and increasing the
| ast several weeks, | have been asked repeatedly for advice
regarding the practicality, feasibility, and inportance of
obtaining certain sanples and clinical data in a prospective
fashion to better validate these sorts of tests.

| think there are certain aspects of the way we
deal with these patients in 1998 that are pertinent to this
issue. Wth respect to chronic hepatitis B and chronic
hepatitis Cin particular in patients who are biochemcally
and histologically active di sease, because we currently have
treatnents avail abl e and because there are mgjor
inplications to the patients' well-being, these patients are
seen frequently by physicians. They are usually very
interested in participating in investigative research
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studies, and | think these sorts of patients nore so than
ever are probably available for obtaining serial specinens
and wel | -characterized specinens for these sorts of studies.

In contrast, the way in which we manage patients
with acute viral hepatitis has changed over the years. Wen
| began ny training now sone 20-odd years ago, the only
serodi agnostic test available was a test for B surface
antigen, so in nost patients with acute viral hepatitis, or
with many patients at |east, the diagnosis was anbi guous,
and the center of practice for those patients was to often
hospitalize themacutely during their illness and to see
them frequently in followp until their illness resol ved,
det erm ned whet her or not they are going on to chronic
i nfection.

In 1998, because of better serodiagnostic and
better understandi ng of the disease, for at |east those
patients with acute A or acute synptonatic B, the nunber of
visits and the degree of followp has changed consi derably.

Hepatitis Ais in infection that does not cause
chronic liver disease. Mst of the patients that | see with
acute hepatitis A by the second or at nost the third visit
are already clearly inproving, and at that point we do not
schedul e additional followup visits for nedical indications.

If there were a perceived need, | amnot quite
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sure what that need mght be to get nmultiple serial bleeds
in those sorts of patients, we would be asking patients to
make special visits for the purpose of studies only, and
this for many of our patients would involve |oss of work
tinme, and so forth, so it would be a major practical issue.

Wth respect to acute hepatitis C, again, the
clinical setting is quite different. This is an infection
that very commonly progresses to chronic |iver disease.
Agai n, we have therapies available, and al so because of sone
problenms with sensitivity of the assays and sone difficulty
i n distinguishing acute and chronic infection, serial
followp is both nedically indicated as part of our standard
practice and | think should clearly be part of any
eval uation of new tests.

But | think the major issues in assessing utility
of diagnostic assays in evaluating patients wth acute viral
hepatitis has to do with how sensitive they are very early
ininfection. This has been pointed out repeatedly with
acute hepatitis Cin which the initially avail able reagents
were often negative at the earliest tinmepoints in disease,
only |l ater becane positive, but those types of patients
largely cane froma different era, an era in which many
patients devel oped di sease as a result of transfusions in
which either in routine clinical practice or as part of
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prospective studi es, one could prospectively accunul ate
sanpl es that woul d reasonably include sone patients who were
seroconverting.

At present, because of advances in our testing and
bl ood banking practices, we just don't see those patients.
Most patients are either sporadic cases or nore commonly
frominjection drug users who only cone to nedical attention
after they devel op synptons.

There may be ways to prospectively eval uate those
patients, but would involve nmajor efforts to do prospective
epi dem ol ogic studies in those comunities.

Wth respect to A and B, | don't know of any way
that one could really ethically accunmul ate new | arge
seroconversi on panels because we have good vaccines. W
have excell ent vaccines for both A and B, and so if you have
identified a patient as being at high risk for devel opi ng
t hose di seases, the appropriate nedical practice would be to
vacci nate them and they would then not be available for
foll ow ng prospectively, devel op new seroconversion panels.

So, | think in deciding what sorts of things are
practical or feasible, as far as validating tests and with
respect to their utility in acute viral hepatitis, these
sort of issues need to be taken into consideration.

Thank you.
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DR. THRUPP: Thank you.

Do we have other participants in the audi ence that
woul d care to add any conments at this point? | don't see
any hands and | don't see anybody junping to their feet.

| think that we can take a five-m nute break and
then reconvene for Dr. Ticehurst's presentation on hepatitis
C.

[ Recess. |

DR. THRUPP: As part of the open public hearing
session, we |ike to provide the opportunity for panel
menbers to ask the previous presenters if there is any
gquestions or additional coments, so we would ask that the
panel menbers consider any other thoughts they m ght have
that either Carolyn Jones or Matt Kl anrzynski could respond
t o.

Dr. Charache.

DR. CHARACHE: | do have a request for
clarification from Carol yn Jones, if she is here.

| think Carolyn already knows this, but I wll
give you ny bias. | do not like regulations. | believe in
regulatory lite, spelled |-i-t-e. But the brew has to still
taste good.

| had two questions for clarification. You nade

the point that H MA woul d cone back with reconmmendati ons and
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advi ce pertaining to newer technol ogies, such as the
nmol ecul ar technol ogi es, hepatitis C virus, and other viruses
whi ch are nore advanced.

| am assum ng that the sane reservations about
future advice would pertain to the advice fromthe
M cr obi ol ogy Panel, as well.

M5. JONES: Yes.

DR. CHARACHE: | amthinking, for exanple, for the
statenent at page 6, "Any new or revised hepatitis guidance
docunents should state clearly the m ni mum nunber of known
positive and known negative patient sanples which nust be
tested"--just as an exanple. Cdearly, that will be a
function of the nature of the test, the technol ogy used, and
what the concordance is as you develop the test.

So, | ampresum ng you wouldn't require that in
the initial guidance.

M5. JONES: No. | think the point that the
manuf acturers would |ike to stress is that we do think this
shoul d be a collaborative effort and we don't think that al
of these issues can be resolved today, and we just want to
put it on the record that we think this should be an ongoing
col | aborati on between this panel, the FDA, and industry to
get these issues resolved. | don't think they are

unr esol vabl e, but - -
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DR. CHARACHE: The other clarification pertains to
the statenent that once there are gui dance docunents
devel oped by industry and the FDA, there would be little
need for the advisory panel to review applications and
st andar ds.

M5. JONES: W are tal king about the standard
applications. W think that your tinme and FDA's tinme, as
well as industry's tine, should be focused on the new and
novel technol ogies, the new things that are com ng on the
bl ock, that once we resolve these issues, those types of
products won't have to cone to the panel anynore, FDA wll
have had the experience, industry will have had the
experience, and we would have all had your input.

DR. CHARACHE: But my concern and the reason | am
asking for clarification is that the definition of the word
"standard" is sonetines in the eye of the beholder, and in
addition, the use of the product and the information
provided to the clinician and the | aboratorian who has to
use it is an inportant conponent in ternms of what kinds of
groups of patients or technol ogies for assessnent you may
want to apply, so I amhoping that H MA is not suggesting
that if industry and/or the FDA would |like advice from an
obj ective outside panel, that H MA woul d not be opposed to

t hat .
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M5. JONES: GCh, we would not, and we understand,
when we speak of the standard technol ogies, we are tal king
about things that we have a known intended use, known
i ndi cations for use. Wen those things change, the playing
field sort of changes, and we woul d expect for FDA to cone
back to the panel or cone back to industry and have
addi ti onal questions.

DR. CHARACHE: So, you would | eave the decision on
how to use the panel up to the FDA?

M5. JONES: Yes.

DR. CHARACHE: Thank you.

DR. THRUPP: Dr. Zabransky.

DR. ZABRANSKY: Carolyn, | would |like you to
perhaps either clarify or to indicate your distinction on
page 6, you nentioned in paragraph c, you indicate or
differentiate between verification and validation.

Are you using the sane term nology here as is
pronmul gated by HCFA, that is, verification is, as you say
here, conparison between the approved test and perhaps a
clinical condition, but validation is only the continued
certification that the test is performng as originally
establ i shed, or are you using sone other definitions?

Sone peopl e use these terns interchangeably, and
t hey should not be. That is the point.
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M5. JONES: | have to admit that that is not ny
| anguage there, and I amnot really clear on the
distinction, but if |I look at it froman industry
perspective, broadly, we would be looking at it froma CLIA
definition.

DR. THRUPP: Are there any other questions from
the panel for the previous presenters? Dr. Hollinger

DR. HOLLI NGER: Al'so, on page 5, at the beginning
of the recomendati ons, you say sonething to the effect
that, "We recommend FDA not dictate which markers nust be
used together to determ ne a clinical diagnosis."

Could you anplify on that a little bit, what you
mean by that?

M5. JONES: Well, that observation cane from sone
guestions that was on the Internet before this neeting, and
there was sone indication in one of the questions that FDA
woul d be asking this panel to suggest that certain products
woul d be used in conbination to make the clinical diagnosis.

We think that while that may be an interesting
di scussion, we think that that pulls sonmething away fromthe
practice of nmedicine, fromthe physician's purview, and we
t hi nk that shoul d be outside of the determ nation of the
requi renents, subm ssion requirenents for these products.

DR. HOLLI NGER: The other question is often
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physi ci ans don't know why you woul d ask for sone duplicate
tests done for validation of a previous test, and | think it
is sonmething that probably should be discussed at the panel
t oday.

DR. THRUPP: Dr. Hollinger, you would inply that
t he package insert at |east, whatever may or may not be done
with that, should likely include reconmendati ons concerni ng
whi ch markers are nost rel evant?

DR. HOLLINGER: | think there are certain tests
that coul d be done together that would be useful in
di agnosis, yes, and | think that is a possibility and I
think it should be di scussed.

DR. THRUPP. | amnot sure that the package insert
in the practice of nedicine wuld be construed to be
di ctation because as we all know, the package insert
recommendations are often in the practical world not
necessarily followed, but | amnot sure that we would want
to say that the FDA not include recomendations in the
package insert. \Whether you call those dictates m ght be
semanti cs.

M5. JONES: It is not for lack of FDA and industry
trying to get people to read those package inserts.

DR. CHARACHE: | would al so support that very nuch

because | think if the information is in the hands of the
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| aboratorian who is using that test, they serve as a
reservoir of information for the practitioner. There is no
way that a practitioner can understand the purpose and the
best use of every test that the FDA has approved.

M5. JONES: But | think in that section, | did
i ndicate "and | aboratory policy."

DR. THRUPP: Any ot her comments?

Let's call Dr. Ticehurst back to lead us into
hepatitis C.

FDA Presentation
Hepatitis C 1VD

DR. TICEHURST: Hello again. Before |I talk about
hepatitis C, | would like to make two announcenents. One is
that during the break, that table noved and there were sone
papers on it that were near and dear to ne, and | would sure
li ke to have them back. They have di sappeared, and | would
appreci ate that.

The second is to correct the record. In M.
Jones' presentation, she referred a nunber of times to draft
gui dance docunents that had been prepared by this Center for
assays for hepatitis A virus and for hepatitis B virus e-
antigen and its correspondi ng anti body. Those docunents
have been outdated, they are no longer in distribution, so

they are not considered to be rel evant docunents, and |
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woul d appreciate it if the panel woul d understand that.

[Slide.]

In the material that was sent to the panel, the
first section for each virus was headed w th general
gquestions. In an effort to avoid nore semantic confusion,
have retitled these as general issues, and there are a | ot
of questions that cone up in these general issues. | would
consi der these queries that we have been considering as we
have been wondering about how to approach the assays for
t hese viruses.

The panel is welcone to address any of themthat
they would like to, but I think if we addressed each one of
them specifically, we would have to be calling in for dinner
for the next three weeks. So, we will have sonme nmuch nore
general questions at the end of each section for the panel
to consider. Again, we have picked specific exanples that
we think represent key points of concern for us.

First, this is under the category of testing
al gorithns for diagnosis of hepatitis C or HCV infection.

The traditional testing algorithmfor
anti-HCV--and M. WIlson referred to this--uses two steps.
He didn't use quite this term nol ogy.

The first step is usually an enzyne i mmunoassay,

and that specinen is initially tested as a single specinen,
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if a negative result is obtained, the testing stops at that
point. If it is positive, it is retested in duplicate, and
if both duplicates yield negative results, the testing

st ops.

| f, however, two out of three or three out of
three are positive, it goes on to the second step, which is
an i mmunobl ot-1i ke assay. When you think about this,
really, the first step, any result that is over a certain
anal ytical threshold or cutoff is considered to be an
equi vocal result.

The first question in regard to this: |Is this
al gorithm necessary when an assay is indicated for diagnosis
of acute or chronic hepatitis C?

[Slide.]

Here are sone exanples of alternatives to such
testing. An assay for HCV RNA could be indicated as a first
or second step assay for diagnosis. This is, in fact, what
we use at Johns Hopkins as a second step assay for
diagnosis. It's a hone brew assay.

An enzyme i mmunoassay could have a nore
traditional equivocal zone that woul d achi eve anal ytica
sensitivity at |least that of assays |icensed for blood
product safety, which would ensure retesting of al

speci nens that yielded equivocal results, and a cutoff or
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cutoffs that would yield clinically specific results
according to risk, thus elimnating the need for retesting
when positive predictive value is high.

There is two questions that come out of that, is
why bot her, why rock the boat? You know, the system has
been set up for bl ood product safety and having different
cutoffs and things could be very confusing.

Those of us that were at the NI H consensus
conference on hepatitis Cin March of '97 heard over and
over about problens with assays for hepatitis C virus
i nfections, one of which was problens with predicted val ues
with the anti body assays, and this would be one way to
address those. The types of clains that are nmade, of
course, are up to the nmanufacturer

[Slide.]

Perhaps a nore difficult question would be what
type of testing algorithm if any, would be appropriate for
a first-step assay for antibody to hepatitis C virus when it
was intended for use in a lowconplexity | aboratory such as
t hose in physicians' offices.

We have been getting inquiries about these types
of assays, and consider how these m ght be used and whet her
we shoul d be considering such clains.

[Slide.]
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The second general issue is establishing
performance of assays for HCV RNA. There are at this tinme
no approved or |licensed assays for detecting or quantifying
HCV RNA, and that applies for all the nucleic acids of the
three viruses that we are discussing here today, so we wll
use HCV RNA, and we will talk a little bit about HBV DNA
| at er.

However, | don't think it will cone as a surprise
to anybody in this roomthat detection, if not quantitation
of HCV RNA is a standard or practice at this point. It is
certainly the only practical analyte for direct evidence of
HCV replication, and it is an inportant criterion for
nmoni toring HCV infection whether or not the patient is being
treated with antivirals.

[Slide.]

Before too long, | think we are going to be seeing
sone premar ket approval applications for these types of
assays, and there are a nunber of questions that we have
been thinking about. This goes back to a point that was
j ust discussed.

What types of standards, whether they are nateri al
or witten--by that, material, | would nean perhaps a
standard preparation of HCV RNA or cloned to HCV cDNA- -t hat
coul d be used as a standard for ensuring performance, or
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witten, such as a witten guideline, and | will remark that
| don't think there are any appropriate material standards
at this point.

There is a group in Europe that has been
devel oping a standard of nmultiple HCV genotypes for plasnma
product safety. | don't think this is applicable to
i ndi vi dual patient diagnosis. There are no witten
st andards.

There is an NCCLS docunent for qualitative assays
for detection of nucleic acid for infectious diseases.
There is a subcommttee that is devel opi ng such a docunent
for quantitative assays.

Wth regard to these types of standards, first, is
there a criterion for analytical sensitivity that should be
met? 1In other words, is there a clinically significant
cutoff that all such assays should neet or should there be
different cutoffs for different indications for use?

Anybody that has performed a PCR assay knows t hat
it is particularly difficult to achieve precision or
reproducibility with assays that are based on anplification
of nucleic acid.

By saying "PCR " we know that those patents that
are owned by Roche were referring to any of the various

varieties of anplification.
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What approaches, such as proficiency criteria for
the | aboratories that are participating in the clinical
studies that will be supporting an HCV RNA assay, should be
used to mnimze the effects of analytical variables in
clinical performance?

For quantitative assays, is there a clinically
significant range over which a criterion for precision
should be net? | amnot even going to ask what that |eve
of precision should be. | think those of us that have seen
data on a nunber of these quantitative assays knows that it
is very hard for themto be precise.

[Slide.]

It goes without saying--well, we will say it--it
is difficult to obtain or characterize |large quantities of
HCV RNA fromvirions. As many of you know, HCV RNA does not
propagate in cell culture, at least not in any practical
way. The only way to propagate it is to put it in a human
or a non-human primate.

What are appropriate positive controls and
calibrators for accurately detecting the w de range of
genetic variation anong different strains of HCV?

These are extra questions that were added to the
materi al that was sent to the panel

Second, what matrices should be consi dered, and
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t hese include serum plasma, whole blood, white bl ood cells,
or liver tissue, for exanple.

Lastly, what types of studies should be done, if
any, for diagnosis and nonitoring of HCV-infected infants?
The anti body assays are useless in them

[Slide.]

Anot her consideration. As | nentioned before,
there are no approved assays for HCV RNA. Shoul d unapproved
assays be used as a criterion--not the only criterion--but a
criterion in analytical or clinical studies for determning
performance of HCV-specific assays?

| f so, what performance characteristics should be
establ i shed for such an unapproved assay?

This is a real chicken or egg problem How do we
figure out how well an HCV RNA assay is doing if we can't
conpare it to the only other analyte that we can follow, but
if that assay isn't approved, how do we know it is good?

| don't think it is fair to ask a conpany to prove
that the assay that they are using for conparison should be
subject to the sane criteria for approval as the one they
are trying to sell.

[Slide.]

Moving to a different subject. Let nme discuss a
couple of indications for use here. Again, it is key
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exanpl es.

The first would be diagnosis of chronic hepatitis
C by detecting antibodies to HCV. These are sone criteria
that could be considered in studies for determ ning the
performance of a new assay. | amwondering if these would
be appropri ate.

Again, this would pertain to specinens that are
being tested with the new assay, that these data woul d be
avai l abl e for the patient fromwhomthat specinmen was
collected. That patient would have had positive results
fromtwo serum specinens collected with an interval of at
| east six nonths fromtwo-step testing with conparative
assays for anti-HCV

Signs or synptons of hepatitis and bi ochem cal
evi dence of hepatitis, if present, and for the tine being it
woul d be optional to have detection of HCV RNA at any tine
during the study. | would think that once we have approved
HCV RNA assays, that this would be reasonable to consider as
a criterion that the patient has hepatitis C

Anot her optional criterion would be, if indicated,
hi st opat hol ogi ¢ changes in |liver tissue collected at any
tinme during the study, changes that woul d be consistent with
chronic hepatitis C.

[Slide.]
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Now, how can we | ook at nonitoring? Currently
avai l abl e tools include | aboratory assays, both research,
and clinically avail able, and then those woul d incl ude
assays for the nunber of different states of HCV RNA, either
gqualitative or quantitative testing, testing for HCV
genotype of which there are also no approved or licensed
assays, and what is now strictly a research arena, testing
for the swarmof HCV types within a patient, referred to as
guasi speci es.

There are al so non-approved assays that detect
antibodies to am no acid sequences that are thought to be
specific for certain genotypes of HCV. A nunber of research
| aboratories are detecting evidence of cellular inmmunologic
responses to either the infection or associated |iver
di sease.

[Slide.]

O her markers can include biochem cal markers,
such as ALT hi stopat hol ogi ¢ assessnent of liver tissue,
assessnment of the state of the virus in liver tissue,
particularly as the disease gets |late, various inmaging
techni ques for the di sease, and, of course, the traditiona
synptons and signs of disease.

[Slide.]

When we get to the discussion, we request that the
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di scussi on be focused on the appropriate types of clinical
studies for determ ning performance of assays for these
different states of the HCV genone assays in either serum or
pl asma.

There are a nunber of different formats for these
types of assays at this point. One is detection of HCV RNA
qualitatively, another is quantitative detection of HCV RNA
either by direct hybridization followed by anplification of
t he hybridization signal, by anplification of cDNA, which
woul d be the nethod nost used for qualitative detection, by
detecti ng HCV genotype either by appropriate detection of
nucl eoti de sequences whet her by sequencing or by using
hybri di zati on probes to detect certain genotypes or by the
antibodies | just referred to, and the other state that |
also referred to a mnute ago, the detection of
quasi -species in patients at different stages of their
i nfection.

[Slide.]

So, the question to consider then becones: Wat
are the nonitoring indications for HCV-genone assays? There
coul d be a nunber of such indications.

They coul d include the state and severity of
vi rus-associ ated di sease at the start of the nonitoring

period. They could include the prognosis for the patient
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wi thout antiviral therapy including the |ikelihood of
"recovery." | put "recovery" in guotes because | don't
t hi nk anybody knows if there is a state of true recovery
fromHCV infection at this point.

It could include the prognosis for progression to
chroni c disease including the type of chronic di sease and
the rapidity of the progression.

[Slide.]

Q her possible indications would include the
patient's progress if antiviral therapy were started, again,
the likelihood of response to therapy. Well, | haven't
presented that before, but also the progression of chronic
di sease. Finally, the efficacy of the therapy if it were
given. The sane consi derations for prognosis.

[Slide.]

What "endpoi nts" and tools should be used in
clinical studies to determ ne performance for these
indications? | put "endpoints" in quotes because | think it
is another termthat, at least it is confusing for ne, and
it gets tossed around a lot, but here are sone exanpl es.

One woul d be evidence of "recovery." Another
woul d be evidence and ki netics of progression of
HCV- associ ated di sease. A third would be criteria for
response to therapy.
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A really tough question is how | ong shoul d these
clinical studies last. One thing that is clear to people
that work on hepatitis C and canme out in the consensus
conference at NIH | ast year, is that it probably takes a
coupl e of decades to really determ ne what the |ong-term
out cone of HCV infection is.

[Slide.]

Anot her type of consideration for nonitoring
chronic infection, how should rapidly changing
concepts--this field is noving very fast--about pathogenesis
and treatment of hepatitis C be incorporated into clinical
study designs to support a product to cone to narket.

For those indications that pertain to antiviral
t herapy, which drugs, such as interferon and perhaps others,
shoul d be anong the current inclusion criteria?

And as this field changes, how can the performance
of an HCV-genone assay be extrapol ated when we | earn that
there are genetic variances, such as genotypes, that were
subsequently recogni zed to be inportant in the popul ations
that FDA is relevant for considering, or for drugs that are
subsequent|ly recogni zed to be efficaci ous?

Should |I present the questions now that we have
covered far too much territory, go to these nore genera
gquestions?
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VWhat we will do is go through these quickly.

s a two-step testing algorithmnecessary when an
assay is indicated for diagnosis of acute or chronic
hepatitis C?

DR. THRUPP: Excuse ne, John. For the panel
menbers, are these in the handouts in the back of your slide
packet ?

DR. TICEHURST: | ampretty sure that these were
in the material that were sent to the panel |ast Friday, and
they are also in the agenda for today. The easiest way to
find themis to | ook at today's agenda that has a white
cover to it.

DR. THRUPP: And they are in the packet where al
the slides were reproduced. That is the quickest way to
find these questions.

DR. TICEHURST: | think | read the first question.

[Slide.]

The second question is: To establish performance
of an anti-HCV assay, when indicated for diagnosis of acute
or chronic hepatitis C, what criteria should be used to
substantiate that studied patients have hepatitis C?

As an exanple of that, | forgot to nention this
earlier, we have recently been asked to eval uate data where

the way the data were presented to us, the speci nens cane

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

either frompatients who had acute hepatitis C, chronic
hepatitis C, or were certified to be anti-HCV positive, and
none of the information that supported those contentions
were presented to us.

VWhat performance criteria should be nmet by HCV RNA
assays?

[Slide.]

To establish performance of a HCV genone assay for
nmoni toring of acute or chronic infection, what nonitoring
i ndi cations shoul d be consi dered and what endpoints and
tool s shoul d be used?

Finally, are there any ot her conbi nati ons of assay
and indication for which the penal would |ike to nake
recommendations, that something that you all feel is key
that we haven't Dbrought up?

There is a consideration that we would ask you to
pay attention to, which is on the second slide. You are
going to be seeing this slide several times today. These
consi derations conme fromthe general questions that I
di scussed in the first session.

[Slide.]

We ask the panel, as it considers the answers to
each of these virus-specific questions, to address several

el ements. Each of these elenents pertains to the
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requi renent in the FDA Modderni zation Act of 1997 for the
| east burdensone approach to determ ning safety and
ef fecti veness.

These consi derations are: Should we use, at CDRH
an approach that enphasi zes very high anal ytica
sensitivity, conparison of new and old assays wth | arge
nunbers of speci nens?

Agai n, keeping in mnd that we don't have a | ot of
the controls available to the Center for Biologics at this
point in time, and we don't have any | aboratory capability
at this point in tine, are serially collected specinens
necessary? Are new studies essential, and if they are
essential, when should they be perfornmed?

Thank you.

Open Committee Discussion

DR. THRUPP: W woul d ask the panel to address
t hese questions that Dr. Ticehurst has |isted.

Let's start with Question 1. Is a two-step
testing algorithmnecessary when an assay is indicated for
di agnosi s of acute or chronic hepatitis C?

Perhaps | could ask John one point for
clarification. Are you referring to a clinical disease in
this setting, not including early onset of infection before

any clinical disease m ght be established?
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DR. Tl CEHURST: It could be all the above.
DR. THRUPP: The answers may or may not be the
sane for each

DR. TICEHURST: W woul d appreci ate your gui dance

for that.

DR. HOOFNAGLE: John, explain sonething to ne.
You used the termC ass IIl device, and this goes to this
question. | guess the FDA is in charge of screening bl ood

and assays for screening blood, that is a very inportant
charge, but here what | see you are asking about are
di agnosti c assays.

DR, TI CEHURST: Correct.

DR. HOOFNAGLE: Can we separate these al gorithns,
t hese questions away fromthe bl ood screening issue?

DR, TICEHURST: That is a difficult question that
our coll eagues fromthe Center for Biologics have brought
up. They are very concerned over the real mof hepatitis B
and C, that of the possibility--they say it is a real public
heal th concern--that no matter how carefully that assay kit
was | abeled to say in the biggest red letters, "Not intended
for testing of donors of blood or blood products, only for
di agnostic and nonitoring indications,"” that in the heat of
t he noment when a reference | ab was short on supplies or a

| ab was trying to cut costs, that they would use the assay
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for a bl ood donor.

There is also the concern that if one set up a
systemthat ended up using a different algorithmfor
testing, that that could create further confusion in the
| aboratory field.

DR. HOOFNAGLE: | disagree with that. | think the
bl ood banks can deal with these issues quite well, and
realize that what they are doing is different than nmaking a
di agnosis. They are screening blood. They need tests that
are very sensitive, but also very specific, so they have to
go through all these funny algorithnms, but in the diagnosis
of hepatitis C, you don't have to do all that repeat
testing, | hope. That is very expensive.

Wiile | think the RIBA test, the strip test for
verification of antibody is very inportant for blood banks,
| don't think it is inportant for clinical diagnosis.
woul d use a conpletely different algorithm

Now, this goes to the |licensing. Soneone said
they didn't like regulations. Wy should the FDA |icense
any of these tests? Wwy? The reason is that it is
inportant in patient decisions. If it is not inportant in
patient decisions, you should | eave the test al one.

An exanpl e woul d be quasi speci es or genotypi ng,

probably not inportant. Maybe you shouldn't get involved.
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But another area is they are very inportant, of course,
because you are saying this patient has hepatitis A as
opposed to having hepatitis B or hepatitis C, and what the
doctor does and what the patient does then is very
different.

But | would see that there should be two different
cl asses of devices, those neant for the screening of our
bl ood suppl y--and those peopl e have been doing it for years,
for 20 years, they know what is involved--and what you are
trying to enbark on here is develop license tests for
di agnosis and also for nonitoring therapy.

DR TICEHURST: That is correct.

DR. HOOFNAGLE: |Is that a reasonabl e approach to
advi ce that the panel can give?

M5. POOLE: Yes. |In fact, today, | amgoing to
rem nd the panel that today's discussions are going to focus
only for devices for diagnostic, and not for bl ood
screeni ng, because we don't have the CBER panel here
present. W have the chairperson fromthe CBER panel is
here, but we don't have a neeting of the CBER panel, so
today's discussion will focus only on diagnostics and
nmoni toring, but not for blood screening.

DR. HOOFNAGLE: Wwell, | would encourage that, that

the algorithmfor the diagnosis of hepatitis C should be
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di fferent than what you showed us is used for blood banking.

DR. THRUPP: So, in essence, you are suggesting
that the two-step algorithmis not necessary.

DR. HOOFNAGLE: You need two steps, but you don't
need to repeat the EIA test unless there is sonething about
it that puzzled them Ilike it was just at the cutoff or
sonet hing, otherwise, | would go directly to a so-called

confirmatory or supplenental test, and ny bias would be for

HCV RNA.
DR. THRUPP: Dr. Specter.
DR. SPECTER. | just want to follow up on that.
I n philosophy, | don't disagree with Dr. Hoofnagle. | would

say, though, that firstoff, we talk here about safety and
effectiveness. | think his comrent is very inportant
because cost-benefit is also a part of this.

The other thing is--and perhaps it is a patently
obvi ous statenent--but | think any decision has to be data
driven, and the data has to be there to show that a one-step
or elimnation of the mddle part of the first step i s going
to yield simlar results, so that if the algorithmis going
to change, a different algorithmnust be conpared to the
standard algorithmto nake sure that it is indeed effective.

| also would like to say that a one-step m ght be
useful if, in fact, data-driven results show that at a
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certain cutoff level, if you get a positive, you are always
going to get a positive in followp, so that that should be
| ooked at, as well, in terns of whether there can be
actually a single test above a certain level that is a
positive.

DR. THRUPP: Dr. Hollinger.

DR, HOLLINGER | would like to support what Jay
has just said previously. dinical disease is different
t han bl ood banking. Wen the prevalence is very low, as it
is in blood banks, you are going to find a fair nunber of
fal se positives. You can have a test that has got 99.8
percent specificity, and everybody is negative, there is
al ways going to be 2 out of 1,000 that are going to cone up
positive.

That is not true in the clinical disease, and at
| east in nmy experience, nost patients that conme in or that
patients are seen with an ALT abnornmality, and that are
anti-HCV positive, are invariably going to be HCV RNA
positive.

The group that becones a little nore difficult are
the patients who are anti-HCV positive and have nornma
enzynes. You would say, well, why do you test those. Well,
part of the reason for that is because of looking into risk

groups, people who have had transfusions prior to 1990, or
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even to 1992, when the second generation test becane
available in March for bl ood banks or high risk groups
injection drug users in the past, and you m ght test them
and find their ALT is negative, but their anti-HCV is
positive.

It is in this group that the question of what to
do beconmes a little bit nore inportant, and we are going to
deal with this, but it has sonething to do with the relative
degree of reactivity. | use this all the tine.

| f the sanple conmes back very high positive, a
sanple cutoff ratio of 2 or nore in that regard, or the
signal -cutoff ratio, however you want to space it, they are
very likely to be HCV RNA positive.

We know t hat about 25 percent of patients over
time will--or even fromthe beginning--will still retain
their anti-HCV positivity and be HCV RNA negative, but you
still need to find that out.

The ones that beconme questionable are the ones
that have very low | evels of reactivity as is true in the
bl ood bank, wi th bl ood bank donors, and nany of these w ||
be HCV- RNA negative, and those patients that | will do a
RIBA test in or an immunoblot test in--and that's about the
only time--that | often will order an i mmunoblot test as a
second step for trying to verify whether this is a fal se
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positive assay.

So, | think that a two-step is inportant, | think
you do your anti-HCV initially, and it can be just a
singlet, and then followit, at least in ny opinion, to
follow it with an HCV-RNA, and when you get a negative on
that, then, | would certainly followit wth a RIBA as just
a practicality.

DR THRUPP: Jay.

DR. HOOFNAGLE: Well, we can get rid of all the
bl ood banking problens, let's throw them away. Then,
woul d say that you use these tests in three ways.

The first is diagnosis, and all you need is
anti-HCV. The second use of these tests is nonitoring
patients, and there is where we get into the HCV RNA
testing. To make the diagnosis, you don't have to test for
HCV RNA by and large. It is a clinical diagnosis. But for
nmonitoring, that could be a very valuable test.

The third use of these tests is for assessnent of
immunity. That doesn't relate to hepatitis C where we don't
know anyt hi ng about immunity, but for B and Ait is very
inportant. So, those are the three uses of these diagnostic
tests. | think that keeping those in mnd, you can focus on
what kind of data you need to prove efficacy and safety and

the stringency of the data.
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So, algorithmfor diagnosis, for diagnosis only, |
woul d say anti-HCV EIA, that makes the diagnosis. The
two-step goes into the issue of then what do you do with the
patient as far as nonitoring.

DR. SPECTER: O equivocal specinen.

DR. HOOFNAGLE: What | nean by that is you
shoul dn't send off a test and have the testing | aboratory
find a positive, and then i medi ately do HCV RNA because
it's a part of their algorithm That should go back to the
physician to make the decision to do that test and to charge
the patient, of course, for it.

DR. THRUPP: Dr. Charache.

DR. CHARACHE: | think that question of whether
you need nore than the anti-HCV is also in part popul ation
driven, and that is associated with the |ikelihood that you
wi |l get imuno-conprom sed patients in the mx, and
certainly in our institution, for our particular patient
popul ati on, we do have to follow it with a confirmatory
test, which is either the RNA or r-nested PCR

So, | think I certainly agree, and | think if it
is a very titered one, you don't need to necessarily go
further, but | think it will be driven by the patient base
and sonetines the | aboratory can be of assistance in your

popul ation-driven algorithnms by an institution.
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DR. THRUPP: Two peopl e have raised the issue of
borderline or raising the bugaboo of equivocal ranges now.
Does that nmeant that the primary al gorithm should include a
borderline or equivocal range where a two-step m ght be
warranted or the HCV would be warranted even if it weren't
for nmonitoring, but for primry diagnosis?

DR. HOLLI NGER.  Actually, | brought that up, and
it isreally a pet peeve of mne actually. You know, |
can't perceive of getting a test back froma patient in
which they tell nme the potassiumis positive, and | don't
know if it's 3.5 or 5.5, or they tell nme the albumn is
normal, and | don't knowif it's 3.5 or 5.

| can't see why we have difficulties, then, with
giving back results for--and it just doesn't deal here with
the hepatitis Ctest, it deals wwth all of them-a test that
tells me how positive it is, and | always ask for it, and |
have gotten our hospital now to give it to us as
signal -to-cutoff ratios or cutoff-to-signal ratios,
what ever, gives ne a value of 1.0 and above being positive.

So, | can judge then if it's close to the cutoff
Il evel or high. | use that a great deal in separating out
whi ch are my problem patients, and usually these are the
patients that are often referred to ne in the same basis and
the questions | get, and that is the first question | wll
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ask the physician, | say go back and ask the | aboratory what
the cutoff val ue was, what the patient sanple was, and then
call me back and let's tal k about whether we need to get
sone additional tests or do sone repeats.

There are several rules that one uses, and either
in large proficiency testing that we did wwth the HV ACTG
groups when we were proficiency testing sone 50 | abs
t hroughout the country. W would often use as rules
sonething either a three half or two-thirds rule or a 3/5ths
or 5/3rds rule, basically neaning that the val ues would be
between a two-thirds rule would be fromO0.6 to 1.5
approxi mately, but it doesn't matter which rule you use or
how you even do it. You don't even have to have a rule if
you give ne a nunber.

Then, | can certainly look at it, and if it's 1.5
tinmes the cutoff level, | can say this is pretty close to
cutoff level, it is very likely to be a fal se positive, or
if it comes back 6 or 7, | don't care what the nunbers are
in there, I amnot going to use them for anything
clinically, so |l don't really care if it's over 3, 4, 5, 6
or 7, but if it's between 1 and 2, or 1 to 1 1/2, or even
| ess than that, that m ght be inportant for me and I m ght
work with it.

So, | certainly think that this is sonmething the
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FDA needs to consider in making reconmendations to the
manuf acturer that they do provide these results as a nunber.

DR. THRUPP: You are saying | think two things.
One, that there are out there a body of well-done clinical
studi es using an assay which has been well standardized to
val i date the significance of a borderline range, whether we
call it equivocal or whatever.

Secondly, that definition of such a borderline
range ought to be in the performance criteria, if you wll,
that the FDA is going to use in | ooking at new devices that
woul d be conpared with the predicate one.

Is that a fair summary? Dr. Specter had a
coment .

DR. SPECTER. | ampretty nmuch in agreement with
the statenent that was nade. | do believe that perhaps I
have less faith in those that | would consider |ess
sophi sticated than Dr. Hollinger in making those decisions
and that | think a |ot of bad decisions mght be nade if
good guidance is not provided, so | think the critical thing
is good guidance in that critical zone once whatever that
zone is, is determned, is very inportant.

DR. THRUPP: That cones back to the inportance of
a package insert which includes that gui dance which shoul d
be part of the approval process.
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Dr. Ticehurst had a clarification?

DR. TICEHURST: | want to nake a couple points of
clarification particularly in response to Dr. Hollinger's
remar ks.

We generally don't allow clains for nunerica
val ues that conme out of assays that we traditionally regard
as qualitative, and the reason for that is that the conpany
has not denonstrated the value of a particular nunber that
conmes out of the assay was absorbance value or not. |If you
choose to do that, that is sort of your standard of
practice.

The reason for equivocal zones, of course, is that
t he conpany has not been able to denobnstrate acceptable
reproducibility in a certain range of val ues above that
range, above the equivocal range, it is reproducible, and
then you can make a clinical interpretation fromthose
results.

DR. THRUPP: You have two issues. You have
anal ytical reproducibility in borderline ranges, and then
you have clinical significance. | think Dr. Hollinger is
saying that there is data out there that given an assay,
which | amnot sure if it is FDA approved as being
reproduci ble, that there is data to assign clinical
significance to it.
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Now, for new subm ssions, should we, the FDA, be
asking for data on both aspects of this, as well as the
clinical significance data.

DR. TICEHURST: It depends on the clainms that the
conpany wants to nmake, and I think we will have a chance to
anplify this general area when we tal k about quantitative
assays for anti-HBs |ater.

DR. THRUPP: Dr. Charache.

DR. CHARACHE: As we go through these, | want to
ask Dr. Ticehurst if he wants us to answer the sane
guestions as they pertain to the physician office | aboratory
test that you mentioned you wanted us to consi der.

DR TI CEHURST: Sure.

DR. CHARACHE: | wonder if | could ask ny
associ at es who have spoken so el oquently across the table if
t hey would comment.

DR. HOLLI NGER: You nean an office-based- -

DR. CHARACHE: Apparently, there are sone snal
devi ces which are being prepared for physician office |abs,
and the question is with such a device, mght the panel
recommend a different kind of supplenental testing than with
t he devices that we have had nore experience wth.

DR. HOOFNAGLE: We are very confortable with the

current ElIAs because they have been through CBER and the
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bl ood bank experience, so there is enornous anounts of data
on them | would say with the little kits that you would
run in your |aboratory, that there probably should be

anot her algorithm which would be to go to the nore
rigorously licensed assays. | can't imagine a kit, though,
in a doctor's office.

DR. THRUPP: Dr. Tuazon.

DR. TUAZON: Let nme just ask a question as a
clinician to both Dr. Hoofnagle and Hollinger. |If a patient
of mne cones in with abnormalities in liver enzynes, and
the anti-HCV is positive, | really don't necessarily do the
PCR unless | nmake a decision that | need to do this patient,
right?

DR. HOOFNAGLE: So, again not separating the
di agnosi s.

DR. TUAZON: No, | nmean if the patient is
di agnosed and you talk to himand say there are therapies
avail able, but if the patient does not want any therapy, you
don't proceed. You do the assay because you want to nonitor
the response to therapy.

DR. HOOFNAGLE: Al'so, you say both acute and
chronic hepatitis, | would say the serological test here
wi |l not separate those two, but that is an issue of tine,
so | hope you weren't trying to nmake that discrimnation.
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There is this issue whether anti-HCV m sses sone
patients either with acute di sease because it's early, or
chroni c di sease because they are i nmunosuppressed or
sonething like that. That is very true, but they would be
negative, so the two-step algorithmis usel ess.

So, all labeling of this test for diagnosis should
have statenents about fal se negatives, and based on the data
that is presented to you recommendations to retest in a
month or something like that, or if they are
I munosuppressed, to consider HCV RNA testing.

DR. THRUPP: Ada.

DR. DeFOREST: | just have a quick question about
the infant born to the high-risk nother who nay or may not
be known to be anti-HCV positive. Wat do you do in those
situations and should that be addressed in a package insert,
as well, that group of patients?

DR. HOLLINGER Cdearly, the infant is going to be
anti-HCV positive if the nother is, since it is an 1gG
antibody and it is going to cross the placenta, and that can
stay present for six nonths or perhaps even as |ong as nine
nont hs dependi ng on the concentration of the anti body.

Clearly, in those cases, one couldn't use the
anti-HCV tests for any diagnostic purposes, and one would

then have to resort to HCV RNA if you really wanted to know
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that or you wait until 12 nonths or 15 nonths to do the test
to see if that infant is positive, and that woul d probably
be the nost reasonable and cheapest thing to do in those
cases unl ess the nother was extrenely anxi ous and wanted to
know t hat .

DR. DeFOREST: So the sane pattern that we do with
H'V now, we go directly to an H 'V anti gen.

DR. HOLLINGER: If you are really interested in
whet her the baby is infected, you would have to go to an HCV
RNA test, and as Jay said, in the acute cases perhaps as
many as 20 percent of patients who cone in acutely wll be
anti-HCV negative, but their HCV RNA will be positive as it
cones up very early in those individuals.

DR THRUPP: Dr. Ng.

DR NG | amsorry, | have a separate issue to
bring up if you wanted to finish the discussion about the

i nfected infant.

DR. THRUPP: No. | was going to bring up another
i ssue.

DR NG | would just like to question the panel
here. | ama firmbeliever actually in follow ng up the

current algorithm Wen you test a sanple in singlet, there
is still a human error issue involved, and if you get a
positive, you still must question whether or not the
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speci nen was pipetted out of the tube you thought it cane
out of.

So, that is why | actually favor doing a repeat in
duplicate, and I favor noving on to an i nmunobl ot assay
because it is ny understandi ng nost of these assays use an
antigen that is generated in a reconbi nant system As such,
they incorporate part of a bacterial protein, which a
certain, very small subset of people will react giving you a
fal se positive in the EIA

So, | actually amin favor of the current
al gorithm for those reasons.

DR. THRUPP: Good points. It would be probably
not a very good panel if we didn't have sone di sagreenent on
what recommendati ons should cone down, but those are very
good poi nts.

Do Dr. Hoofnagle or Dr. Hollinger have any
response to Dr. Ng?

DR, HOLLINGER Well, no, there al ways can be
tests, | mean problens in the | aboratory, sanple that is not
that patient, and so on, but these tests don't mss a
lot--if it is truly positive, they don't mss very many of
the positives. A false negative test, in ny experience
anyway, 1S very unusual.

DR. THRUPP: How about in the i mmunosuppressed?
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DR. HOLLINGER: That is a different group. | am
going to | eave that out because absolutely, | nean if you
have got an i nmunosuppressed patient, that is a different
story and you have got to do sonething different, you need
to know that. But outside of that issue, if this is an
i mmunoconpet ent individual, the anti-HCV is generally going
to be positive, wll be strongly positive.

Now, it is going to cone back to the clinician,
and the clinician is going to |look at that, and they are
going to say it is positive, the patient has an el evated
ALT, that is why many of us would do an HCV RNA at that
point if it is negative, and at that point, | may cone back
and either do a RIBA or | would cone back and say, well, you
know, | et ne have this repeated, you know, naybe there was
an error here and it wasn't really anti-HCV positive, but
the clinician should be able to take care of that.

DR. THRUPP: Just to follow up on Dr. Ng's point,
you are suggesting that we don't need to follow the sanme
algorithmthat is used for HV, where the practice is still
to do a repeat of the primary ELISA in the I ab and then
foll owed by a western blot. Because of the inportance of
the validity of the assay, | nean one could argue that
hepatitis Cis in the sanme category of chronic disease

predictability and therefore the sanme degree of precision
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woul d be advocabl e.

DR, HOLLINGER: But we don't do that with a | ot of
tests in the lab that we get back, antim tochondri al
anti bodi es, you know, for making decisions, and so on, and
there is a lot of blood tests, even hepatitis tests, that
are not done in duplicate afterwards.

From ny standpoint and fromny | aboratory
standpoint, we do it in singlet. W don't repeat it in
duplicate unless there is a question about its level. |If
the reactivity is very low, we then will probably repeat it.

DR. SPECTER. | just want to follow up that
comment because | think it is very inportant that what was
just said is that good clinical practice is what is going to
determ ne this, not regul ation, because you are going to
have circunstances where your result is obvious, you have
got clinical diagnostic values, you have got enzyne |evels,
you have got negative values for other tests for other types
of hepatitis, and if it |looks |like water and tastes |ike
water and snells |ike water, it is water, and so at sone
point in time, you say one good positive test is sufficient.

A lot of what is going on in HV testing has a | ot
of other factors going into it including history in which
the tests in the beginning were a | ot poorer, and so nothing
has changed since the tests have inproved in that regard
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pl us the psychol ogi cal circunstances are greater.

A good single positive test here is not a reason
for second testing if everything else fits, and that is why
regul ati on shouldn't drive this, but good clinical practice
shoul d.

DR. THRUPP: Maybe we could ask Dr. Ticehurst or
Dr. Gutman, in the currently approved package insert, as far
as directions for the application for HV, is the repeat
testing required or strongly recomended?

DR TICEHURST: Since everything up until now has
been |icensed by the Center for Biologics, we have not
approved any anti-HCV assays. | wll ask M. WIlson to
comment on that.

MR WLSON:. | amgoing to try to condense this.
The repeat in duplicate approach, which occurs with al
bl ood screens, when you get an initial reactive, was |argely
devel oped by the industry itself, because in hepatitis B
surface antigen testing, if you had an initial reactive, the
next step would be to do a confirmatory test. It was

cheaper, nore conveni ent, whatever, to do an extra screen,

poi nt one.

Poi nt two, what happened is that there was a
concern regarding, well, how many screens are enough. If it
is still on the borderline, you could do duplicate and
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duplicate and duplicate, and what happened is that in the

bl ood establishnment situation, that is not tol erable because
you could be potentially testing until you got the right
answer or nmaybe the wong answer. There had to be sone type
of alimt put on it.

So, what was basically devel oped was the approach
was screen in singlet, if it is reactive, repeat in
duplicate. |If either of the duplicates are reactive, the
donor is deferred, and then the al gorithm of resolving
whet her or not the donor is infected is based on the ability
to reenter the donor at a future date.

Does that help? Al tests, HV, HCV, HBsAg, al
fall into the sanme anti-core, all the licensed tests.

DR. THRUPP: And the bottomline, of course, is
that those are the directions for blood donor screening.

MR. WLSON: They are articulated in the package
inserts and restated in the individual recomrendation
menor anda to bl ood establishnments. Each test kit has a
di screte recommendati on nenoranda to the bl ood
establ i shments enphasi zi ng about repeating, testing in
duplicate, and what to do in the event of a repeat reactive,
do the confirmatory testing, et cetera, what to tell the
donor, what to do with the unit of blood, |ook back, et

cetera.
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DR. THRUPP: But these issues have not been
addressed for diagnosis.

DR. HOLLINGER: No, but clinical |aboratories do
follow those inserts. In general, now, when you send a
speci nen off, they are done al nost the sane way that the
bl ood banks do.

DR. TICEHURST: | amnot sure, Len, that | heard
you say this, but it was ny inpression that if one were to
go on to second-step testing, which at this point the only
licensed version is the RIBA assay, that that second step is
a recomendation, and not a requirenent. Is that correct?

MR WLSON: If one wants to reenter the donor, it
woul d be viewed as a requirenent. The issue at hand here
with reentering donors is that if you have an altruistic
donor who sooner or later, if you donate |ong enough, you
are going to get a false positive sonewhere--the stats are
predictable to that--there has to be sonme nechani sm by which
to resolve that because, you know, just about every tinme of
year, around Christmas, you know, we have bl ood shortages
and things like that, and it is inappropriate to | eave these
peopl e hangi ng.

DR. THRUPP: W have got to nove on to other
questions, but perhaps we could conclude this question by

summarizing that there is not a unanimty of opinion on what
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shoul d be recomended, however, perhaps we would all agree
that a decision on this issue could be data driven hopefully
and that if, as Dr. Specter nentioned, the position that
there is a lot of data out there that replicability is

i ndeed performance shown to be very good, at what |evel of
errors one could argue about, but then one would not
necessarily need to include the primary replicate testing.

DR, HOLLINGER: Dr. Thrupp, Dr. Teghtneir and Dr.
Hol | and maybe or sonme others fromthe bl ood banking
community who see a lot of the tests, | would be interested
if you specifically |ooked at sanples that are, say, above a
certain level, a cutoff level, signal the cutoff |evel, how
often you found themto be positive in the singlet and then
negati ve when they were done in duplicate in the repeat
test. Do we have that data, Paul, or Gary?

DR. THRUPP: That is a good question. Could you
respond to the m crophone with that, please, sir. Gve you
name and affiliation.

DR. TEGHTMEIR: | am Gary Teghtneir, Community
Bl ood Center, Kansas City.

In answer to your question, Blaine, that data is
present in blood center databases across the country, and it
coul d be accessed to answer your question. | don't know the

answer, though.
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MR. HOLLAND: | am Paul Holland fromthe
Sacranmento Blood Center in California. W have | ooked at
it, and you can pick a nunber. | would say 3 of a
serumto-cutoff ratio, and I would say virtually 100 percent
of the time the repeat tests will both be positive or both
be above the cutoff. So, we do have huge anobunts of data
frommllions of tests where we could give you such nunbers
or certainly ranges of nunbers where you woul d have t hat
certainty.

DR. THRUPP: So, it may well indeed be that a
cutoff with a reliable ELISA could define an internedi ate
range that would require the replicate test and the
algorithm | see nodding heads. W don't have to vote on
these, do we. So, we have got sort of a consensus.

Let's go on to the next question which Dr.

Ti cehurst has |isted.

To establish performance of an anti-HCV assay,
when indicated for diagnosis of acute or chronic hepatitis
C, what criteria should be used to substantiate that studied
patients have hepatitis C?

Dr. Hoof nagl e, you | ook thoughtful

DR. HOOFNAGLE: | guess there is two questions,
but let's begin with No. 2. | think you need sone ot her

evi dence besides your test itself that it's hepatitis C |
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don't think this is a very difficult issue, acute hepatitis
cases with antibody to hepatitis C that are PCR positive.

Where you get into difficulty are the patients who
have chronic hepatitis Cwith normal liver enzynes and are
PCR negative, do they have chronic hepatitis C and your PCR
is no good, or have they actually recovered fromhepatitis C
and they have antibody |eft over.

Those are very interesting cases and very val uabl e
cases, and | would encourage the FDA to create different
cadres of types of patients, the typical acute, the typical
chronic, the chronic case with nornmal enzynes, and then
t hese patients who have normal enzynmes and have anti - HCV
but who test PCR negative as a very special group to use in
assessing tests.

| deal Iy, you would have a l|liver biopsy on them as
well, but that is really inpractical and it may not be
conpletely revealing. | think in very mld cases of
hepatitis C, you m ght see sonething al nost nornal .

| amnot sure that is a very satisfactory answer.

DR. THRUPP: You have suggested what we ki nd of
brought up at the beginning, that the semantics do relate to
clinical syndronmes, and when we use the term "hepatitis,"”
that inplies that there is sonme abnormality fromthe

i nfection, so our answer should be divided into two
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categories, those patients who do not have hepatitis as
clinically defined by abnormal LFTs, which you have nicely
summari zed, in the chronic state, and there m ght al so be
the state follow ng needlestick injuries in health care

wor kers, for exanple, where that m ght also apply an
algorithm and that m ght be different fromthose with
abnormal |iver enzynmes and hepatitis by clinical definition.

DR. SPECTER: | think you al so have to consi der
the al gorithm where you have superinposed upon that anot her
hepatitis infection where you are going to have to worry
about that, where all of the other clinical paraneters are
going to be confused by having, say, a hepatitis B chronic
i nfection which could cause all the paraneters you are
seeing, and basically, in the absence of finding virus or
viral nucleic acid there, you are not really going to know
it's hepatitis C

DR. THRUPP: | am not sure whether these responses
answer your question, John. Do you want nore detail?

DR, TICEHURST: No, | thought that it was quite
appropriate. If you recall, | listed some possible
criteria, and | think the discussion | have heard is that
that is basically in agreenent wth those criteria.

DR. THRUPP: The Question 3, that you have
sel ected out: \What performance criteria should be net by
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HCV RNA assays?

DR. HOOFNAGLE: This is really a very big
question, and it also goes to the use of HCV RNA as a
di agnostic test as opposed to a way to nonitor patients.

| think it can be used as a diagnostic test, but
really should be reserved for special situations, and nost
of them have cone up so far, for instance, a child born to a
not her with anti body or the person who has had a needl esti ck
accident and you test thema week |ater, two weeks | ater,
you m ght want to use HCV RNA

We are not really tal king about diagnosis, we are
tal ki ng about very special situations, of patient with
i mmunodefi ci ency, agammagl obul i nem cs, for instance, and so
forth.

So, | don't think the test really should be sold
as a diagnostic assay, but rather as a nonitoring assay that
you can use for diagnosis in very special situations, but in
situations where nonitoring is inportant, so that what is
the i nportance of diagnosing a child born to an
anti body-positive nother at three nonths of age unl ess you
intend to do sonething like treat the child or isolate the
child or something, so | think it really puts it into the
category of nonitoring.

What performance criteria? | think we can go

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

through a I ot that the FDA thensel ves could do, but really
it has to do with sensitivity is the key in HCV RNA testing,
not specificity. Specificity is the bugaboo of PCRs, and
there is no cure for it. | mean that is why you can't use
that assay as a screening assay | don't think, has been ny
experience. It has to be used as a nonitoring assay in
soneone you highly suspect of having hepatitis C, and then
the inportance is sensitivity and reproducibility, can the
assay, not only is it sensitive down to, let's say, 1,000
genones per nL, but also, can the assay be used in the field
by your local testing | aboratory or will they nake errors
and make it usel ess.

This was an inportant issue in the early days of
hepatitis B testing, where there were so-called
second-generation tests that were pretty good, but when they
were performed in the field, they were awful. People were
not very good at doing the test, and when we went out and
i nspected these places, we found there is no use blam ng
them these tests just don't performwell in the field, and
that is what | would be concerned about these tests, as
wel | .

So, the two issues | would be concerned with is
sensitivity and whether they can be used in the field well.
So, it is not just your conpany doing the test, your
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Chirons, or your Roches, but your l|ocal |aboratories
perform ng that assay.

As far as the level of sensitivity, | think you
need to hear data. | hear bandied around 100 genones per nL
or 1,000 genones per nL, and it depends on their standards.
This is where |I think the FDA woul d be hel ped a | ot by
devel opi ng a panel of standards for HCV RNA at different
| evel s, different genotypes to assess new assays for HCV
RNA. | don't think there is any way around to devel opi ng
such a panel that you could use.

DR. THRUPP. M. WIson.

MR WLSON:. FYlI, CBERis in the process of
devel opi ng an HCV RNA panel, but it is targeted at bl ood
screeni ng assays, so the first step is at |east being taken.

DR. THRUPP: Dr. Charache.

DR. CHARACHE: Concurring with Dr. Hoof nagl e,

t hi nk we shoul d have performance standards, as well, though
for that subset of patients for which it is appropriate to

use a nol ecul ar detection test for diagnosis. So, | think

there | woul d question what any special requirenents m ght

be in terns of the source of the specinen.

| think the issue of sensitivity and quantitation
clearly cones in if you want to neasure very early after the
infection or later in the chronic state in which the limts
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may be | ess secure, and | think that any package insert, the
| abel i ng shoul d include the cautions appropriate to the use
of such a test for diagnostics, as well as for nonitoring,
because it wll be used for both.

DR. THRUPP: Do you suspect that it wll be
feasi ble to devel op enough, let's say, for a manufacturer to
produce enough data in those subsets that woul d be
meani ngful in nunbers enough to provide statistical
gui delines or should be the FDA attenpt to seek data sets in
t hese special subsets?

DR. CHARACHE: | was very careful not to specify
what | thought those perfornmance standards ought to be,
because | have not prejudged in ny owmn m nd whether they
have to cone fromthat patient group or whether one could
use surrogate markers that would apply to that patient
gr oups.

| certainly agree that sone of those patients
woul d be difficult to cone by as a population in its own
right, but on the other hand, certainly we have urban
centers--1 won't volunteer any particular center--but in
which it would not be difficult to get a noderate nunber of
peopl e who fit that category.

DR. THRUPP: Jay.

DR. HOOFNAGLE: This goes a little bit to are
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serial collected specinens necessary. | think they are nice
and they are wonderful to show the serol ogies of the various
forms of hepatitis, but as far as licensing tests, | don't
think they are very necessary tests for diagnosis.

The serial collected specinens that are necessary
woul d be those of patients wth acute hepatitis, not the
typi cal bl ood transfusion recipient where you have seri al
bl eedi ngs. Those are very val uable, but those are
artificial situations that physicians who are dealing with
di agnosis don't deal with

| think you need a panel of specinens that sonmeone
like Dr. Thiele could conme up with, of people presenting to
their hospital with acute hepatitis, and then a specinen
fromthema nonth later and two nonths later if you need
seroconversion panels just to basically show what percentage
are positive to begin with and does it help to test later
on, do you pick up any nore rather than the serial specinens
after soneone exposed, which are very critical

| think the same goes for PCR  There, the serial
speci nens can be provided through studi es of therapy, which
really present a challenge to PCR tests because the |evels
of virus fall, and they can fall below the |evel of
sensitivity quite clearly, so those are easily obtained

panel s.
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So, comng back to this issue of serial collecting
specinens, | don't think you need to go back to the old days
of tests like after blood a transfusion picking up serol ogy.

DR. THRUPP: Dr. Specter.

DR. SPECTER: | would |ike to comment on that
because | think there are certain standards where they are
inportant in terns of a test verification, and that woul d
be, for exanple, where you have a test where you are seeing
a nunber of so-called false positives in early specinens,
whi ch actually turn out to be just a nore sensitive test
that is picking up reactivity sooner, and this could verify
that that, in fact, is not a fal se positive because
subsequent testing in serial specinens would verify it.

That is one circunstance. The other, you actually
already alluded to, and that is in drug testing to verify
that, in fact, if you follow, you can show that a particular
test is valuable in followng a patient's prognosis
foll ow ng therapy.

| think serial testing has a value, but there are
[imted circunstances where that value is.

DR. THRUPP: Bl ai ne.

DR. HOLLINGER: | guess part of it comes down to
whet her you can get the sanme information fromdil utional
studi es, endpoint dilutions, and so on. | understand there
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are differences in acute disease with avidity of anti body,
wi th conbinations of 1gMand 1gG that m ght be present in
t he sanples, and so on, but by and |large, | have not found
that to be a real major problemthat cannot be resolved
usual ly by dilutional evaluation of sensitivity of an assay.
| suspect there may be sone that m ght be detected
in an acute specinen that would have nothing to do with
dilution, but I still think that you could do nost of this
by just having a good panel and having it span the |inks.
You don't really care about the high |levels, who cares what
the upper levels are necessarily, but you certainly want to
know down near the cutoff |evel how well the |aboratories
can do.

DR. THRUPP: Are you suggesting that as part of a
val i dation package that a manufacturer would have to produce
that they would include dilution studies on positive
speci nens?

DR. HOLLINGER: | think specinens, either where
t hey are produci ng them or whet her panels are provided by
the FDA or other places, proficiency panels, and so forth,
they clearly need to include | ow concentrations of either
HCV RNA or anti body.

DR. THRUPP: Dr. Charache.

DR. CHARACHE: | wonder if this question m ght not
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given newtest. | nean | can certainly see sone IgMissues
here. W are thinking in terns of what it says now, but if
we are going to project further into the future, | think
that it m ght be reasonable to want to see enough serially
col |l ected speci nens maybe purchased, not a | arge bank of
them but just enough to show that the dilutional studies
woul d be vali d.

DR. HOLLI NGER.  Seroconverting panels are al ways
wonderful things to have, but they are really difficult to
obtain. | think probably the FDA and other have this
information available. 1t would be interesting to ne. |
wll bet you that the nost sensitive assays will probably
pick up in a test in which, say, an anti body becones
positive at the very early stages or p24 antigen when you
are |l ooking at the H V assays.

My perception would be that if they were detected
at that level, it has sonmething to do with the sensitivity
of their assay and that a dilutional study woul d probably
have denonstrated as well, and that would be a question
woul d pl ace before the FDA if that has been the case. That
data probably is avail abl e.

DR. CHARACHE: That woul d be data driven then

DR. TICEHURST: WMy | nake a point of
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clarification, please?

DR. THRUPP: Yes.

DR. TICEHURST: One of the points that Tom Si ms
mentioned this norning is at this center, at this point in
time, we don't have the | aboratory resources to devel op the
ki nds of panels that are being suggested. | see those kind
of panels as being an enornous benefit to everybody if they
exi sted, but we don't have those resources.

Some such resources are at the Center for
Bi ol ogics, and M. WIlson can clarify that if he wants. |
know t here have been sone efforts in some of this work at
the Center for Disease Control and Prevention, and | would
ask the panel perhaps to consider what types of resources
this center mght direct if they feel it is an inportant
goal .

DR. HOOFNAGLE: Well, your division m ght consider
a contractual arrangenent with a group to do the testing for
you. That would be one thing, to gather sanples and just be
a surveillance system and sonething like that. | think
that is a very reasonabl e approach, and then you don't need
a | aboratory, and then you can turn off the contract anytine
you don't want it anynore. That, | think is a very good
mechani sm and m ght be sonething you could recomrend to your

peopl e that would be helpful, to have a contract with a
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group that woul d assess these tests, collect panels. W
have sone people in the audience that would |ike to take
that contract, | amsure, and that you could nonitor

That is what was done in the old days with
hepatitis B

DR. THRUPP: W had better nove on to the next
gquestion which has been put on the screen.

To establish performance of a HCV genone assay for
nmoni toring of acute or chronic infection, what nonitoring
i ndi cations shoul d be consi dered and what endpoi nts and
tool s shoul d be used?

We did hear, | think naybe Jay and maybe Bl ai ne
suggest that at this point intinme, the clinical data to
make it a conclusion that you need to do the genone assays
may not be before us.

On the other hand, there is data being derived in
studi es everywhere, and in the next two or three years, the
FDA may be faced with evaluating additional clinical data
that may or may not suggest clinical significance for these
assays, so | think we have to cone up with sone suggestions
for the FDA

Who wants to respond to this again?

DR. HOOFNAGLE: You could begin with the NIH

Consensus Conference, what they recommended as far as HCV
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RNA, which they did with sonme timdity because the tests are
licensed, but they stated that before therapy of hepatitis
C, you should test the patient to show that they are
positive and that it is appropriate to test them they
recommend at three nonths during treatnent to see that the
treatnment is working and to use it in followp to show that
the treatnment has resulted in a response, a sustained
response.

So, | would recommend that you go with an outside
group that is giving you sone reconmendati ons about when and
how this test is needed. | think there are a coupl e other
indications for the use of a test that m ght be nentioned
and assessed.

One is the i munosuppressed aganmagl obul i nem ¢
patient, the transplant situations, the HV positive
patients, and the child born to an anti-HCV positive nother.

DR. THRUPP: Dr. Hollinger.

DR. HOLLINGER: In addition, as has been
menti oned, you have heard this several tinmes today, it is
the nost sensitive tests that are the nost inportant,
particularly in nonitoring patients.

We know that if patients are positive at a certain
stage or even at the end that they are either rel apsed or

they are not really cured. |If they are negative, they may
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or may not have a sustained response, but at |east they are
negative to start with, and that level has to be quite | ow

Now, whether it's a qualitative or quantitative
test it doesn't matter. |If | can get a quantitative test
that is equally sensitive to the nost sensitive test, | wll
take a quantitative test anytine, but if the qualitative
test is nore sensitive, what | would want is a test that is
very sensitive

Now, whether that level is set at |less than 1, 000,
which is probably a reasonable starting point, or |ess than
500, or less than 100, that is another issue, but there is
probably a certain mniml |evel that each test ought to
meet, and | guess | would set sonething initially at |ess
than 1,000 right now copies per nL as a starting point.

DR. THRUPP: Perhaps ny comments were not quite on
the mark. You are not referring to genone typing here. You
are nerely referring to a nolecular quantitatable test, and
you are tal king about the genone assay, or are you talking
about the high sensitivity PCR for exanple?

DR. TI CEHURST: The HCV genone in quotes refers to
any state of the genone in a patient any way it can be
measured, but | think the cooments we are getting with
regard to assays just for detecting HCV RNA presunably we
are referring to serumand plasma are very hel pful
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The problemthat | am not yet hearing a response
to yet is | understand the indications, but the tough issue
we have to deal with is having a manufacturer show that the
assay is doing what they say that it is doing.

There is a spectrumin there. One of the spectrum
is what Dr. Hollinger just referred to, denonstrating--and
with what Dr. Hoof nagl e sai d--denonstrating with a panel of
wel | -characterized materi al standards that they can
anal ytically detect a certain anount of HCV RNA

You can go to the opposite end of the spectrum is
to get involved in studies that will go on for the next two
or three decades to determine that a certain HCV RNA
concentration of a certain presence of absence of HCV RNA
detected in a patient now neans sonething for that patient
15 years from now.

It is ny opinion--1 don't think anybody wl|
di sagree--we can't keep these assays off the market pending
the results of such studies. Wat kinds of studies are
appropriate is the real question.

DR. THRUPP: Any ot her response? Jay.

DR. HOOFNAGLE: Dr. Ticehurst is really caught in
a conundrum because what Blaine and | are saying is these
tests are the gold standard, and you are sayi ng what gold
standard should we use, and we are saying these tests
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are--you know, and we don't have any other gold standard,
because there is nothing nore sensitive.

Qur general findings--and | think you need the
data presented to you on this, not just us saying it--is
that HCV RNA testing by a good PCRis the best that you can
achieve. |If you are negative after stopping therapy for six
mont hs, that is the best evidence that the patient is cured.

The ALT, liver biopsies are not as good as just
bei ng PCR negative, but of course, you have to go and have
t hem show you the sane data, and you are going to ask us why
did we say that, and we said that because | ong-termfoll owp
on patients treated, and | guess those are the panels that
woul d be nost valuable for themto test, six nonths after
therapy with interferon, if they are PCR negative, they
remain in remssion, and if they are PCR positive, a high
percentage of them continue to have evidence of chronic
hepatitis.

| think that would be kind of the best
establishment of performance that the test neans sonething
t hat has becone negative. | think you should al so ask them
to show that anmong 100 or 200 or 1,000 patients with chronic
hepatitis C, that 95-plus are positive by their PCR every
tinme you test them sone cutoff.

For instance, in our trials of interferon,
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virtually 100 percent of patients are PCR positive when they
started therapy, and these were done before PCRs were
avai l abl e, so that type of criteria is not hard to conme up
with. A very high percentage of patients with chronic
hepatitis C should be PCR positive.

DR. ZABRANSKY: | have a coupl e of questions
concerning the qualitative versus the quantitative tests.
Do we really need a quantitative test if the qualitative
tests is sensitive enough, as you indicated, except for
followng or trying to devel op new therapeutic nodalities?

Wuld not the qualitative test be sufficient then
for followmng a patient if it was sensitive enough?

DR. HOLLINGER  Yes, | would say it probably is.
Where the quantitative test has sone potential benefits is
we know as a group, patients with high concentrations of
virus are |l ess responsive to therapy than those with | ower
concentrations, but |ooking at the individual patient, you
can't say if that patient is going to be that, so it really
has not very much rel evance.

The patient may want to have that information if
he is trying to decide what the possibilities are for--it is
just like the genotype, it is just another issue also.
There are genotypes that are very sensitive and several

which are resistant |i ke one in four.
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So, the patient may want to have that information
to decide that, but patients who are genotype | get cured,
and patients with genotype Il and Il don't, so that is an
issue, but in ternms of the quantitation, I will tell you
where | see it has maybe sone benefit.

Jay has nentioned about the three-nonth rule which
was nentioned at the NIH, which essentially states that if
the ALT is nornmal, and the HCV RNA i s negative, then, one
woul d continue on with therapy. |If both of themare
positive, then, you mght stop therapy at that tine. |
think that is a correct assunption.

But the issue is if |I had a patient who started
out with 30 mllion or 20 mllion copies per ni, the nedi an
is around 1 to 5 mllion, say, around 3 mllion, but if |
started out with sonebody with 10 or 15 mllion, and three
months | ater that person is down to 10,000 or 5,000, that is
still positive in a qualitative test. | don't know where he
iS.

| mght then decide that this is worth going on
and continuing treatment in that patient, so that is where
the quantitation may have sone benefit to ne, but as | said
if it comes down to cost and the test is not as sensitive,
then, | certainly would go with the nost sensitive test

avai l abl e.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

DR. HOOFNAGLE: For the H'V people in the room
not the positive people, the people who are experts in HV,
quantitation in hepatitis C has not been as dramatically
correlated wwth outcone than in H'V, in fact, it has been
frustratingly lack of correlation of titer of virus and
severity and outconme, but it is still froma research point
of view, such a valuable test, and provi des such
information, and wth the devel opment of new therapies, it
may be absolutely critical

| f we have protease inhibitors, they are not going
to make the test negative. They are going to drop it by a
certain anount, and so you will want to assess the relative
potency of antiviral agents using these quantitative tests,
they will be essential, but these are research uses of these
tests.

| think at the present tinme if you want to put
your efforts sonewhere, you should go with the qualitative
tests, but I think the quantitative tests may ultinmately be
very inportant and sonmehow we need to encourage industry to
press forward with making these tests nore reliable and
better.

That is again another |evel of regulation, as I
see it, the highest Ievel being for the bl ood bank screening
test, extrenely rigorous sensitivity and specificity. The
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second level is these diagnostic tests. It is inportant to
show t hat they are good.

Athird level is these research assays, and |
don't know how this agency will deal with those. | suspect
that you should | eave them al one until they are needed in
clinical nedicine.

DR. HOLLI NGER. There has probably not been a
di sease for a long tinme where there is so many unapproved
tests out there being used as a gold standard.

[ Laught er. ]

DR. HOLLINGER: | think the key is what we woul d
like, if you want to look at it, is | would like to be sure
that if | say, |look, we are doing our tests nostly in our
| ab here, but even in our lab, I would like to be sure that
if a test was sent off sonewhere, to a conpany that is going
anot her test, a commercial test or even an in-house test, |
woul d i ke to know how good they are, | want to know what
their precision is, what their coefficient of variance is,
and how well they are, can they really detect copy nunbers
that I am concerned wth.

That is what | want to know, and I want to know
how often they can do that without an error, false negatives
or false positives, and things |like this. So, panels out to
those individuals or to those particular places to have done
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is very critical to ne.

| mean we are already using these tests and maki ng
deci si ons based upon them but if we had that kind of
proficiency testing, whether it is CAP-geared or one of the
ot her organizations, it doesn't matter, | would certainly
like to see that kind of evaluation done with the tests in
t he | aboratory.

The kits are good, it is often the | aboratories
whi ch are not good, so you really--often it is nore
eval uations of |aboratories and technicians and personnel
than it is of the kit itself.

DR. THRUPP: You just nmade a little bit of a non
sequitur. You asked for validation of these assays that are
bei ng used even for the research protocols, and then you
said, well, the kits are good, but how do we know the kits
are good or how is the FDA supposed to know that they are
good aside from perfornmance, proficiency checking in the
| ab?

DR. HOOFNAGLE: Well that is not the FDA' s
busi ness, that is the other group that | |ove so nuch called
CLIA. They knocked ne out of this testing entirely. In
fact, | don't do these tests anynore, | amafraid to.

But this goes to the issue that if you are going
to license a test, they are going to have to denonstrate
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that in the field, it can be done reliably, and that goes to
what Blaine said. If you have a test that in the field
doesn't do very well, | think you need to reconsider whether
it should be an FDA-1icensed assay.

DR. THRUPP: Could | ask one other sinplistic
guestion. Several comments have been made about the
i nportance of having panels of selected, especially
sequential sanpling frompatients and having defined |evels
i n standard sanpl es.

Are there good data--and | assune there are--data
that woul d establish on the stored standard panels that they
are replicable and reproduci bl e over nonths, years,
soneti mes decades of storage?

DR. TICEHURST: Can | answer that, am| allowed?
| think there are sort of two questions here. One is there
is a couple of studies in the scientific literature that
conme fromthe European hepatitis study group, so-called
Euro-Hep group. Zaiijer is the first author in those two
studies. One cane out in '92 and the other in '96, | think.

The bottomline in that was that the assays that
were being used, some of which were comrercially avail able
and sonme of which were--this is all for HCV RNA--sone of
whi ch were home brew assays, there was terrible
reproducibility fromlab to lab, and the ability of the
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different |abs and/or the different assays, it is hard to
pick themout, to discrimnate one fromthe other was very
bad.

Wth regard to your other question, there was
anot her part to your question about storage and panels, what
| am aware of is that the data that exist for the stability
of HCV RNA, it is very inportant to separate the serum or
the plasma fromthe bl ood specinmen within hours. That is |
think a fairly constant finding.

As to how well the RNA persists over tine, that is
a tough question, but | think anybody in the room who has
worked with RNA knows it is a very unstable nolecule no
matter what package it is in.

DR. HOLLI NGER: John just brings up a very
i nportant question, is the processing of the sanple,
coll ection and processing of the sanple is critical for PCR
testing.

We know t hat EDTA or ACD, but probably EDTA is
superior to serum You could |l ose alnost 30 to 50 percent
of your RNA in serum It doesn't really make a | ot of
difference. You could have 10 mllion copies per nL and you
| ose half of it, so what, the test is still going to detect
it, and so it doesn't matter, and nost of it is quite high.

DR. THRUPP: Mbst of it is put on drug
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"panaceanycin” that |looks like it was 50 percent active.

DR. HOLLINGER: That's right. | forgot where |
was now.

DR. DeFOREST: You were stressing specinen
processi ng.

DR. HOLLI NGER.  The speci nmen processing, | don't
know if that is under the purview of the FDA or the
manuf acturer, but as | said, it is a critical thing.

Again, the sanples that sit on the clot |ose
rapidly, |ose detection of the genonme, and so it nust be
separated within a very short period of tinme, perhaps two to
six hours, howif it is stored, if it is tested within 24
hours or nore, then, that's fine, otherwse, it should be
stored perhaps at m nus 70 degrees.

We know at 20 degrees or 30 degrees for |ong
periods of tine, there is a perception that the
concentration, at |east the copy nunber seens to go down,
and all of these things are very critical to do that.

Now, there are other tubes out there in which
separation is excellent, the serum separator tubes and stuff
like this are probably useful. The main thing is getting it
away fromthe clot. | do think that is an issue that really
needs to be dealt with in the inserts about how the sanple

is collected.
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DR. THRUPP: | think we have better break for
lunch. We are already |late. Maybe we can eat a little nore
rapidly and try to get back on tine.
Thank you.
[ Wher eupon, at 12:50 p.m, the proceedi hgs were

recessed, to be resuned at 1:50 p.m]
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AFTERNOON PROCEEDI NGS
[1:50 p. m]

DR. THRUPP: Let's reconvene and nove right al ong
in the agenda to our ABC s today. W are going CBA.  Now,
if Dr. Ticehurst could introduce us to hepatitis B

FDA Presentation
Hepatitis B

DR. TICEHURST: W are going to talk about
hepatitis B. | amglad that, after having lunch, | get to
stand and talk rather than sit and try and stay awake.

[Slide.]

The first exanple that we would |i ke to discuss,
in ternms of general issues, are assays for IgManti-HBc. |
t hi nk a nunber of the considerations here apply to sone of
the di scussion earlier today about serially collected
speci nens.

The first point, and this is anplifying one, no
pun i ntended, that Tom Sims nentioned this norning that the
key--one of the things he said this norning is that al
assays are not created equally. One point | want to
reenphasi ze for the panel is that we are not talking about
t he assays that have already been approved. W are talking
about assays that we are being asked to evaluate for

approval .
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All assays are not created equally. One of the
traditional criteria for a Cass IIl device into which
category all of the assays we are talking today fall is that
they need to stand on their owm. They need to show what
they are doing, what they say they--1 think I amin the
post - prandi al situation, too.

They need to prove, to sone extent, that they are
doi ng what they say they are going to do.

Vari ables in assays are particularly true for
assays that detect IgMantibodies. | recall, years ago,
when | first started working the in | aboratory and was using
sone of the reagents froman IgManti-HAV kit, it struck ne
very strangely when | read the package insert that, for
doi ng that assay, the sera were to be diluted 1 to
4,000-fold. | thought why is that.

| gradually deduced, and it was subsequently
confirmed for ne by the manufacturer that the purpose of
that was so that the I gM assay woul d becone a good marker, a
reliable marker, for detecting acute or recent infection
whi ch is the purpose of nobst |gM assays.

The reason that dilution was chosen by the
manuf acturer was so that the assay woul d have high
predi ctive value, positive results would have high
predictive value, during that period of acute infection down
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to what we usually assune to be four to six nonths.

But one of the points I amnmaking is, at |east up
until now, we can't assume that each new assay for an | gM
assay is going to performthat way.

The other issue, with regard to the particul ar
issue for the IgManti-core assay is that their performance
is also affected by the recogni zed high frequency of
positive results during exacerbations of chronic HBV
infection. So both these factors, then, conplicate
interpretation of results fromIgM anti-core assays which
are indicated, in the case of an HBsAg-positive patient for
di stingui shing acute fromchronic infection.

They are also indicated, as was alluded to this
nmorning, in the very early period for diagnosis of acute
infection before there are detectable |evels of HBsAg.

But, obviously, we have a problem here. W want
to be able to tell a physician for a particul ar assay what a
positive result neans. |If, for a particular assay, you get
a positive result from sonebody with a chronic infection,
that is not hel ping the physician at all.

[Slide.]

Wth regard to IgManti-core, is it appropriate to
test serially collected sera to establish the tenpora

patterns of new assay results? This goes back to one of the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

general questions | brought up this norning, why would you
do such testing.

Well, for one thing, they could be--and this is
sonething that Dr. Specter and others tal ked about this
nmorning for C-used to detect conversion fromanti-core
negative to positive during the early phases of acute
i nfection, which would be a determ nant of clinical
sensitivity.

Li kewi se, by looking at serially collected
speci nens, you could have a determ nant of clinical
specificity where early during infection when IgM anti-core
m ght be the only detectable analyte, the results fromlater
col | ected speci nens would confirmthe specificity of that
resul t.

In addition, late during acute infection, as the
| evels of IgManti-core wane, it would be useful to know how
a particular assay is converting frompositive to negative
as a determnant of clinical specificity, again with the
point of view of if a result cones back positive for a
particul ar assay, how | ong can we expect it to be positive
after the acute infection.

Finally, with regard to this particul ar marker,
how often positive results occurred during exacerbations of
chronic B.
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[Slide.]

Alternatively, is there a reference assay to which
a new assay could be directly conpared by testing a single
speci men from each patient?

Coul d an unapproved assay for HBV DNA--and as |
mentioned this norning, there are no approved assays for HBV
DNA- - be used as a criterion or the criterion for determ ning
the specificity of IgManti-core positive results for sera
collected during the early phase of infection?

[Slide.]

CGeneral issues wth regard to assays for HBV DNA
What indications are appropriate? It has becone very well
recogni zed--and | think Dr. Hoof nagl e has pointed this out
in a nunber of things that he has witten--that recognized
formats for these assays can greatly affect perfornance
characteristics.

The concentrations of HBV DNA are generally high
enough or are often high enough that they can be detected
wi thout anplification either by direct hybridization or by
hybri di zation with signal anplification, or by using enzyne
I mmunoassays wherein the analyte, the DNA that is being
detected is hybridized to another nucleic acid, usually an
RNA, and then those hybrids are detected by anti bodies to
t he DNA RNA hybri d.
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O course HBV DNA can be detected after
anplification either qualitatively or quantitatively.

[Slide.]

W t hout goi ng back over all the general issues
that we di scussed about HCV RNA, one of the questions is are
there any different considerations that apply to assays for
HBV DNA?

We devel oped an inpression, and I amwondering if
it is correct, that to date the genetic variance that had
been recogni zed for HBV don't seemto have the sane inpact
on HBV DNA assays to the sane extent that HCV RNA may be
af fected, and genotypes being an exanpl e.

[Slide.]

Anot her general issue is assays for anti-HBs. Dr.
Hollinger, this directly deals with your pet peeve that you
brought up this norning. | amsorry, the first one doesn't
necessarily, the second one does.

VWhat are the indications for a qualitative assay
that reproducibly detects less than 10 UL of anti-HBs. 10
UL is the accepted criterion for imunity to HBV. Many of
the assays that currently are out there will detect much
| ess than 10 11U L, but they usually include a calibrator
that allows one to indicate when a certain result is
qualitatively nore than 10 UL

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

The question we have is why not have the cutoff
reproduci bly around 10 UL, is there any clinical utility
to be able to detect |ess than that.

This addresses Dr. Hollinger's concern. There are
not any comercially available quantitative assays for
anti-HBs in the U S A, and in addition to the material that
was sent to panel, M. WIson pointed out to ne that
CBER--and he did say this norning CBER does regul ate
essentially what are calibrators for quantifying anti-HBs,
again for the purpose of |ooking at hepatitis B i nmune
gl obul i n.

But what are the indications that are recognized
for quantitative detection and what types of clinical
studi es should be perfornmed to determ ne the performance of
a quantitative anti-HBs assay?

[Slide.]

The next general issue has to do with new studies
for HBV-specific markers. Wat | have done here is
hi ghl i ghted--1 have taken basically the sane consi derations
that we tal ked about for HCV RNA assays and hi ghlighted
those things that were different or that m ght be different
with regard to hepatitis B versus HCV, but I wll just read
through it.

How shoul d changi ng concept s--nmaybe not as rapid
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as for HCV--about pathogenesis, treatnent, and
prevention--as Dr. Hoof nagl e nentioned, there are well
accepted vacci nes agai nst hepatitis B--be incorporated into
clinical study designs, what drug therapies should be anpbng
current inclusion criteria, and how can we extrapol ate the
performance of HBV-specific assays as we |learn nore either
with regard to newly recogni zed genetic vari ance,

new y-ef ficaci ous drugs or any changes in vaccine
recomendati ons that m ght occur.

[Slide.]

For which anal ytes--keep in mnd here we have at
|l east 7 for HBV, the 6 commonly recogni zed serol ogi c markers
i n HBV DNA--and which indications are new studi es essential ?

| f new studies are essential, what types of new
studi es should be perforned before an assay is considered
for approval, and which could be perforned in the postnmarket
arena?

[Slide.]

Now a coupl e of exanples of indications. One
woul d be nonitoring chronic HBV infections. Again, a lot of
the considerations | ambringing up here are simlar to what
we di scussed for HCV this norning.

It isalittle different, though. Current
nmonitoring tools include the serologic markers for HBV, the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

correspondi ng antigens and anti bodies for the surface e, and
anti-e, and HBV DNA, and the other tools are |ike those that
we have described this norning for HCV

[Slide.]

The nonitoring indications could include basically
all the sane types of indications we nentioned for HCV with
the exception, with these different serol ogic markers, they
can be followed al so, and the question of course is how
shoul d new assays be characterized to determne their
performance with regard to these patterns.

VWhat | have done here is sort of a sequential |ist
of a typical sequence of changes in analytes as a patient
recovers fromchronic hepatitis B, and a lot of this cones
fromwork that Dr. Hoofnagle and ot hers have done.

Typically, the e antigen converts frompositive to
negative foll owed by appearance of antibody to e antigen.
The di sappearance of HBV DNA depends on how sensitive the
assay is. | have put "disappearance” in quotes because ny
concept, maybe it is naive, is that once one is at |east
chronically infected with HBV, you have got it in your
liver, liver DNA fromthen on

Finally, if a patient fully recovers, they go
first from HBsAg-positive to negative, and then devel op
anti-HBs. | put those in parentheses because a | ot of
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patients--ny understanding is a |lot of patients never nmake
it to that point.

[Slide.]

The prognosis and efficacy considerations would be
i ke those for HCV infection. The other questions come up
again, |like HCV, what endpoints and tools should be used to
determ ne performance for these indications? How |ong
shoul d these clinical studies |ast?

| have an overhead that | need to just quickly
check that | nmade this norning. Bear with ne just a second.

Alittle shorter than the discussion for C, we
will now cone to questions for HBV.

My things keep di sappearing today. | don't know
what happened to that single slide, but you will renmenber
the slide that dealt with the general considerations that
woul d apply to discussion of these questions.

| will read them off.

VWhat types of studies are necessary to establish
the performance of assays for IgManti-core or for HBV DNA?

Are there recognized indications for using a
guantitative assay for anti-HBs, and if so, what types of
studi es are necessary to determ ne a new assay's
per f or mance?

In clinical studies, for establishing perfornmance
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of HBV-specific assays for nonitoring chronic hepatitis B
the sanme questions as we had for C

Are there other conbinations of assay and
i ndication for which the panel would |like to make
recommendat i ons?

Anot her thing to consider here was with regard to
B, which is one that has cone up a lot, is that nany of the
assays for the HBV analytes, in different fornms, nany of
t hem have been out for 20 years, so in a sense, they should
be well understood. On the other hand, there are no
reference assays that we are aware of for any of these
mar kers.

| think that is all | wanted to say. Thank you.

Open Committee Discussion

DR. THRUPP: Let's |leave the slides on.

We can start by addressing Question 1.

Are there any general questions before we get to
the specific that any panel nenber would |like to ask Dr.

Ti cehur st ?

DR. CHARACHE: Again, these are generics, so these
gquestions are to be applied to all kinds of test that are
not already on the market, regardl ess of what they are
| ooking for, unless it is specific for nucleic acids, and

regardl ess of the format, whether it's a doctor's office or
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a sophisticated reference | aboratory.

DR. TI CEHURST: The answer is yes. W are not
aski ng about how to use assays that are currently approved.
We are asking what types of clains a manufacturer m ght make
for different types of assays, and then what is appropriate,
especially in ternms of clinical studies, for generating the
data for themto earn approval in all the scenarios you
ment i oned.

DR. HOLLI NGER:  John, you brought up sone very
good points in the assays. W know that if you have a
proper test, a test that can detect IgManti-HBc at very | ow
| evel s, that nost chronic hepatitis B patients have | ow
| evel s of IgMHBc circulating, and it is during those
peri ods of exacerbation and reactivation of their disease
that perhaps 15 to 25 percent--Jay, you may have a better
nunber--but | think somewhere around 15 to 25 percent wll
beconme IgManti-HBc positive, but again at a very |ow | evel,
as distinct from sonebody who has an acute di sease in which
their signal-to-cutoff level is markedly different.

Now, one of the reasons, you nentioned the fact
that they tried to get away fromthis by diluting the
sanples, in sone tests it's 1 to 1,000, in other tests, it's
1 to 4,000 or 2,000, various dilutions based on the test.

The ot her reason that they did that also is
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because bel ow about 1 to 100 dilution you get a prozone, and
even very positive sanples in acute disease wll be
negative. So, that was the other reason they couldn't go
down to 1 to 100, 1 to 10, things like this, because you

m ss then the acute di sease you are | ooking for.

So, | think wwth any assay that cones up, one has
to sort of deal with these issues because it is a very
useful test for distinguishing acute fromchronic disease
except, as | said, you get into that sort of gray zone now
in reactivation of chronic hepatitis B, but still it works
quite well and should al ways be considered as the princi pal
test for distinguishing these two.

You al so nmentioned one thing which | wasn't sure
of. | have never seen an IgManti-HBc which was the only
detectabl e anal yte, | have just never seen that. Al nost
invari ably, HBs antigen comes up, is the first thing that
comes up in an acute infection. That is before the patient
gets ill.

The IgMthen cones up later. The only tine you
don't see the HBs antigen around is during the w ndow
period, but then their anti-HBe or another marker, certainly
their total anti-HBc is positive at that tine, as it is al
the tinme in addition, but | have not seen the other one
where it is the only analyte, so | don't think that is
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really a particular problem particularly in clinical
di sease.

DR. THRUPP: Dr. Hollinger is addressing, of
course, specifically Question No. 1, Part A, studies
necessary for establishing performance of IgM anti-HBc.

| woul d suggest that when we are considering
performance in this context, you are wanting a response both
fromthe standpoint of analytical performance, as well as
clinical indications and validity of indications.

DR. TI CEHURST: The focus of the neeting today is
on clinical performance, but | think as we got in the
di scussion of HCV RNA this norning, there are certain
analytical criteria that may be clinically pertinent. So, |
woul d say the anal ytical discussion should only pertain to
clinically significant thresholds.

DR. THRUPP: Dr. Hoof nagl e.

DR. HOOFNAGLE: The IgManti-core test is hel pful
in diagnosing acute hepatitis B because tests for surface
antigen alone can sonetinmes mslead the clinician basically,
and it can go both ways. The surface antigen can be
positive and the patient nmay have chronic rather than acute
hepatitis, and this test should separate those two.

It goes the other way, too. The surface antigen

may be negative and yet the patient has acute hepatitis B
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In that situation, what has happened is he has al ready
cleared the surface antigen. Sone people clear it very
quickly or they get to the doctor |ate.

So, it is those two situations where the | gM
anti-core test is helpful, and as far as what types of
studi es are necessary, | think those are the two areas where
you should focus down. You should | ook at a panel of
patients with acute hepatitis of all sorts and see if this
pi cks up all the cases that are B

Now, how can you tell they are B? They either
have surface antigen or, in followp, they devel op anti-HBs,
so in these types of studies, it is very helpful to have a
serial followp of sone degree to show that those people who
are surface-negative, but had IgManti-core, had B, and if
you don't have earlier specinens, you can't tell, can you?

So, in these types of things, the serial specinens
are needed. The sane can be said for IgMantibody to
hepatitis A. The other thing you want to knowis that this
anti body goes away in an appropriate anount of tinme, and |
think with the Abbott test, originally, usually by a year,
everybody is negative, because you don't want to pick up a
| ot of people with IgManti-core who recovered many, many
years ago, and now you think that this is B

So, | think this is where you need seri al
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coll ected specinens fromacute cases. | don't think that
this would be a problemas far as |aboratory to | aboratory
reproducibility. | think these are usually EIA tests that
are fairly standard, so it doesn't have the problem of the
genone test that nmay operate poorly in the field.

DR. THRUPP: No, but it nay have the problem as
Dr. Hollinger indicated, in terns of where a cutoff point is
established or howit is clearly established in order to
avoi d picking up the small anmpunts that m ght be present in
chronic disease that is not perhaps relevant to your
di agnosi s of acute hepatitis.

DR. HOOFNAGLE: Absolutely. Virtually everybody
with chronic hepatitis B has IgManti-core, but it's at |ow
titer, so they have to choose a titer that is negative in a
panel of patients with conventional chronic hepatitis B

| don't think you can make it an absol ute, though.
Even with the current assay out there, with severe
exacerbations of hepatitis B, they wll come positive on
that test, but that is not really a big problem It just
needs to be kept to a m ni num

DR. THRUPP: Dr. Specter.

DR. SPECTER: | would just like to ask for a
clarification. | agree conpletely with your statenent about
core blood, but in ternms of |late when you are in the w ndow,
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is Mreally nore valuable, is it of significant |evel of

val ue conpared to total anti-HBc, where you are really late
in a response and probably got nuch nore of a G response
than an M at that point.

DR. HOOFNAGLE: Well, you see, anti-core wll
persist for life.

DR. SPECTER. Ri ght.

DR. HOOFNAGLE: So, you don't know that it's
acute. It could be soneone with acute hepatitis A who had
hepatitis B many, many years ago, and risk factors for
various fornms of hepatitis are shared in comon, so people
frequently will have antibody to other forns of hepatitis
when they conme in with an acute.

DR. SPECTER: But you are tal king about not a true
acute i nmune response when you are in the window, so is M
significant enough to nake a big difference then as opposed
to total antibody?

DR. HOOFNAGLE: Total antibody won't tell you that
it 1s acute B.

DR. SPECTER. Right. Wuat | amsaying is will you
find Moften enough?

DR. HOOFNAGLE: Oh, yes. The Mw Il last at |east
three nonths. |t depends again on how you pick the cutoff

or how qui ckly peopl e, what percentage of people are
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positive and how qui ckly they becone negative as the | gM
falls off with tine.

So, it has to be | ow enough that people are
positive when they are first seen by the physician, when
they are first jaundiced and conme in, so they should be
positive at the start, but not continue positive beyond
about six, 12 nonths.

DR. THRUPP: The wi ndow, what are you referring to
as the window? One mght be referring to wi ndow as the
period prior to the devel opnent of acute clinical synptons.

DR. SPECTER. No, no, no. The core windowis
really a time where you have | ost antigen and gai ned
antibody to S, and that can be fairly far out. | worry
about that tinme point because it is so variable.

DR. HOOFNAGLE: Eighty percent of people with
acute hepatitis B wll be surface antigen positive or nore.

DR. SPECTER. Ri ght.

DR. HOOFNAGLE: It's just a very small percentage
that will clear up early. They wll have anti-core, yes,
but they will also have IgManti-core, and that is what says
it is acute. The assay corrects both problenms with the
surface antigen test, and that is why it is valuable. It is
not absolutely essential for diagnosis, but it is certainly
extrenely hel pful.
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DR. KADREE: | think it is very inportant where
you are not absolutely sure what type of viral hepatitis
soneone may have, and how recent it is. | think nost tines
when it is used clinically, that is a case in which we are
| ooking at it.

DR. HOOFNAGLE: One algorithmis you test it for
surface antigen, and if they are negative, test themfor
this. That is one algorithm The trouble is you have to
bring them back a lot. Sonme people would use this as a
first-line test, nake a diagnosis, and sone people woul d use
it as a second-line test if you haven't nade the diagnosis
with the first battery of tests, that you throw out sonmeone
Wi th acute hepatitis.

DR. SPECTER: | don't understand your comrent
about having to bring them back. You would have the
specinen still to test.

DR. HOOFNAGLE: Oh, that's true. |It's putting a
| ot of pressure on the private physician to understand the
ins and outs of the serology. That is what makes it
difficult. That is why they frequently depend on these
panel s, what they call a panel, acute hepatitis panel and a
chronic hepatitis panel.

DR. SPECTER. The acute panel now is obviously the
total anti-HBc.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

DR HOOFNAGLE: No.

DR. SPECTER: Well, | amsaying it could be, and
the question is how nuch nore valuable is Mgoing to be than
total, and | understand that it can distinguish acute from
chronic, but one wonders how valuable it is under real
testing.

DR. THRUPP: | think that Dr. Hoof nagle is saying
t he data woul d suggest that the Mis val uabl e, whereas, the
Gis not.

DR. SPECTER: | guess ny question is, is data
saying that or is theory saying that?

DR. HOOFNAGLE: The data says that. O herw se,
you have to get them back a couple of nonths |later to see if
they have rising titers of antibody to hepatitis B, say, oh,
yes, that was hepatitis B

But one could argue on the other side that it
doesn't really matter. |If they have cleared the surface
antigen, what are you worried about?

DR. THRUPP: Do you feel the data are solid enough
to really say in a package insert or in a clinically
recomended procedure that if you are |looking for a
di agnosi s, that the lab should always, if the surface
antigen is negative, then, automatically, run the IgMas an
al gorithnf
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DR. HOOFNAGLE: Well, you could say you should run
it even if the surface is positive, because they m ght be a
chronic carrier with a superinposed formof |liver disease or
an exacerbation. So, | think you can argue--there are so
many argunents back and forth that sonetinmes it is better to
go with the panel

The usual panel | believe would be surface
antigen, IgManti-core, IgMantibody to hepatitis A, and
antibody to hepatitis C. 1In hepatitis C, the IgMresponse
isn't very good, so it is not very helpful. It would be
nice if it were.

So, that would be the usual panel. Sone people
woul d | eave this test out of the panel, and just mss a few
of the hepatitis B's and m sdiagnose it or cone back |ater
and do this test. But | think what the FDA needs--1 nean
the test is established in clinical practice--what you need
to knowis howto |license new tests that cone al ong, and I
think it is a pretty sinple answer actually.

DR. THRUPP: Do you think that the FDA in order to
include this recomendation in the package insert should
have quantitative field trials to say just how many patients
m ght be m ssed by not including the IgM what proportion?
You just said there is a few.

DR. HOOFNAGLE: | suspect that these manufacturers
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could provide that in the testing. |If they have a specinen
from 100 patients wth acute hepatitis when they are
presented, and one nonth |ater they could tell you how many
were mssed wwth the various assays. | amnot sure that

t hat woul d be excessively burdensone to provide such dat a.

DR. THRUPP: | can predict in the current
HVO-driven era that sonmebody is going to want to know sone
hard data to say what is the added val ue of the second test
in what proportion of cases to nmake it cost effective.

DR. HOOFNAGLE: Peopl e have that data. | am
afraid | don't knowit off the top of ny head, but those
data are out there.

DR. THRUPP: Just as a generic question, is it
reasonable for the FDA to ask soneone to present or gather
t hat dat a?

DR. GUTMAN: Yes, we would appreciate if you would
reframe the sinple answer.

DR. TICEHURST: You said there was a sinple answer
to performance for IgManti-core.

DR. HOOFNAGLE: A collection of serially collected
speci nens fromthe onset of acute hepatitis.

DR. TICEHURST: That is not real sinple. That is
sinple scientifically, but not sinple pragmatically.

DR HOOFNAGLE: That's true, but it is not as
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difficult as like HCV RNA tests, where there is a |ot of
t hi ngs i nvol ved.

DR. TICEHURST: Can | respond to the other
gquestion that cane up about types of recomendations? It
depends in part on what the first and second test are and
what the conpany i s manufacturing.

As you will recall, we had a question this norning
about anti-HCV questions for assays for physicians' office
| aboratories. W have gotten inquiries about HBsAg anti gen
tests for physicians' office |aboratories. | don't think
that particular conpany is intending to make an | gM
anti-core assay.

So, the question becones but it probably would be
reasonable for themin the course--1 nmean one could say in
the course of their studies, as they have the group of
patients that they are characterizing their assay in, that
they could figure how many people either fromsingle
speci nens or during the course of serially-collected
speci nens that they mss with their assay.

If it is another manufacturer who is manufacturing
both, I would think the purchaser of that assay woul d want
to know how bot h those assays perforned.

DR THRUPP: Dr. Cates.

DR. GATES: | also think, |ooking fromthe
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manufacturing side, it is inportant to keep in m nd exactly
what is involved when you have to set up clinicals that are
going in to for a 510(k), and that the idea--no?

DR. TICEHURST: These are all Cass Il devices.

DR. GATES: Gkay, so these would be PMAs, excuse
me. But ny point is that being in a position of having to
review these things to make sure the data is in sone sort of
formthat is understandable and sinplified, you have to have
fairly focused clinicals, and | think if you start adding
too nuch to them you are going to start getting pretty
cunbersone clinicals, and I don't know, | think to sone
extent may conprom se the data in the sense that you are
trying to get too nmuch into one clinical trial.

DR. THRUPP: This does get into the issue of how
much will the FDA accept previously published or previous
literature data on establishing the validity of a test that
was used, and then is the newtest identical to or a
replicate of a so-called predicate test, in which case naybe
they can use old data as opposed to how nmuch do they have to
do to produce new data conpletely from scratch

| amsure there is going to be judgnent calls on
this issue, but I amnot sure we can settle this.

DR. TICEHURST: Can | respond to that? Freddie,

can | respond? W woul d appreciate your recomrendati on on
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that. |If you renmenber some of the stuff that M. Sinms
presented this norning, the Comm ssioner of FDA can ask for
alternative types of information, and a ot of tines for

| aboratory assays, that is interpreted as peer-revi ewed
publ i cati ons.

The flip side of that, of course, is that we are
| ooki ng at new assay, and maybe the way to think about that
is how nuch do we know about an assay for a particul ar
anal yte over the period of tinme that that type of assay has
been in existence where we could rely on published reports.

On the other hand, how nuch is known about the
variability fromone assay to another in published reports
t hat woul d nake that not a good source of information.

DR. THRUPP: At the very least, you would have to
establish that the new assay was equivalent to the old with
what ever control sense that you woul d be using.

Dr. Charache.

DR. CHARACHE: | would like to conmment on that,
but the earlier comment, to anplify Dr. Hoof nagle's sinple
response, | wonder if we could add to that the requirenent
that the test be engineered, so it can detect early new
di sease and ignore the chronic case in which the I gM cones
and goes, so you would have your quantitative cutoff.

DR. HOLLINGER: | think that is inportant. |
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woul d imagine that if you go back, maybe there is sone data
on this, but if may well be that although we do now test the
lgM anti-HBc at, say, 1 to 1,000--1 amjust going to use the
nunber here because there are different dilutions--but let's
say at 1 to 1,000 or 1 to 1,071, that if that were raised to
1 to 2,000, maybe we would elimnate, not elimnate any of
the acute cases, but would elimnate nost or nore, a |arger
percentage of the chronic cases that occur during
reactivation of their disease or exacerbation of their

di sease without |osing any of the acute patients, because
they do have fairly substantial antibody |evels during acute
di sease.

You know, it is sort of an arbitrary thing that
was set | amsure initially with not quite realizing, any of
us realizing about the IgMpotential in patients with
chronic disease. It wasn't really considered | think
initially, so that sort of wi ped out this black and white
distinction that we had and sort of nmade it nore of a gray
pr obl em

DR. THRUPP: | think we have cone to a reasonable
consensus at |east on these discussions. Let's go to 1b,
what types of studies are necessary for establishing the
performance of assays for the HBV DNA?

DR. HOOFNAGLE: Again, the question is what do you
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use this test for, and this is a very difficult issue
because nost patients with chronic hepatitis B have high
| evel s of HBV DNA that can be detected by direct nethods
with anplification, as John said.

These are astronom cal |evels. People in HV
don't realize how hepatitis B, there can be 1,000- or
10, 000-fol d higher than your HV | evel or HCV | evel.

The difficulty is that there is actually a very
broad range of how nmuch HBV DNA can be detected in serum
and patients who have the so-called healthy carrier state,
who are surface antigen positive, but have mnimal |iver
di sease, they also have HBV DNA in their serum but it is at
a lowlevel and it is usually not detected by these direct
hybri di zati on assays.

So, the direct hybridization assays have been very
useful clinically because if the person was positive, they
had chronic hepatitis B, and if they were treated and
responded, they woul d becone negative. It was a criteria
that we used for a response to antiviral therapy.

But when nore sensitive tests cane along for HBV
DNA, we found that everybody was actually still positive at
the end of therapy and in followp at |ow levels, but it
wasn't very clinically meaningful and that their liver

di sease had gotten better
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This even goes on to the following point that if
you clear hepatitis B, and devel op no nore surface antigen
to make anti body, sonetinmes snmall anobunts of HBV DNA can
still be detected, usually not in the serum but in the
l[iver it is still there.

So, this is a nuch nore difficult disease than
hepatitis Cin tal king about this assay, because if you
have a very sensitive assay, it is not very clinically
useful because |l ow |levels don't seemto be injurious.

So, the real question is what is the assay for.
Now, the other problemthat has conme along in the |ast year
or so is that with antiviral therapies, wth nucl eoside
anal ogs, you can make HBV DNA negative in everyone, but it
is still there if you use PCR

So, the standards for these assays are difficult,
and for HBVY DNA, | would say that a qualitative test is
absolutely essential, a quantitative test is al nost
meani ngl ess.

Here is where you need to know the titer of virus,
and when you get down to lowtiters, we still don't know
their clinical significance. |f you have 100 virions per nL
of HBV DNA, that is probably insignificant, no |iver
di sease, probably good prognosis, but maybe not, we don't

really know. [If you have greater than a mllion, you
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usual |y have di sease, you usually have chronic hepatitis.

So, | would say here you have got real problens in
establishing performance of the assays, and really have to
focus on their purpose, and | believe they have to be
guantitative.

DR. THRUPP: That is quantitative wwth a cutoff.

DR. HOOFNAGLE: Wwell, they will have to be. |If
they are direct hybridizations, you can't go too nmuch bel ow
10° to 10%. That is about as good as you can go.

DR. THRUPP: In a way, that al nost becones a
qualitative if it is going to be negative.

DR. HOOFNAGLE: | amsorry, | mean qualitative,
yes. | hate those two words, because they are just a letter
apart. They have to be qualitative, they have to give an
anount of HBV DNA

DR. TUAZON: Quantitative.

DR. HOOFNAGLE: Quantitative. |It's after |unch
Quantitative, you have to have a titer of HBV DNA plus or
m nus i s not good enough.

DR. THRUPP: Except that if you did the direct
hybri di zati on assay, which is only detecting higher |evels,
a positive qualitative in that assay would give you, in
essence, the answer you want clinically.

DR. HOOFNAGLE: G eater than a mllion, say.
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DR. THRUPP: So, it could be a qualitative assay.

DR. HOOFNAGLE: Yes.

DR. THRUPP: That gives you a relevant clinical
response.

DR. KADREE: Dr. Thrupp, if you have certainly a
qualitative assay using direct hybridization would be
adequate clinically in terns of identifying chronic disease,
however, since as was pointed out, we don't fully understand
the direct relationship between the titer and the degree of
actual disease or potential disease, | think if we are
tal ki ng about bringing new tests on the market, we should
try to establish what that is, so then it becones inportant
to look at it quantitatively rather than just qualitatively.

You know, once we have determ ned, for example, if
you have | ess than 100,000 particles, it is insignificant,
for exanple, then perhaps we needn't worry about it so nuch,
but | think until such tine as we have an understandi ng that
for tests that are comng on the market, it would be better
to look at it quantitatively.

DR. THRUPP: | amnot sure. | think that the FDA
has to | ook at the intended use in a package insert, and the
i ntended use at this point in tinme has to be based on
available clinically relevant data, and if | heard Dr.

Hoof nagl e say that there aren't, at this point in time, that
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all cases that have very low | evels of DNA present in
chronic carrier states are still going to have the sanme risk
for ultinmate hepatocellular carcinoma, then, we mght say
that we do know that there is clinical significance.

DR. KADREE: But that is not true.

DR. THRUPP: He is not saying that, and therefore,
| am not sure whether, at this point in tinme, that we would
want to have a package insert at |east require the

guantitative assay.

DR. HOOFNAGLE: | think I wll nmake one point,
again, HBV DNA is not a good test for diagnosis. | would
say it is a bad test for diagnosis. It doesn't separate

acute fromchronic, it has got some problens with fal se
positives, it is expensive. So, we are tal king about a test
for nonitoring.
In the context of nonitoring, we are talking
| argely about therapy, not about assessing prognosis in
soneone that you have just net, therapy. The endpoint of
t herapy, the first endpoint that you reach is clearance of
HBV DNA. That happens first, and then with any |uck, they
clear the e antigen, and then their enzynmes becone normal,
and then if they are real |ucky, they becone surface
antigen-negative. But HBY DNA is the first thing to happen.
So, it is helpful during therapy to test it and to
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show that it goes bel ow your | evel of detection by
hybri di zati on assays. As such, it is very nice to have a
titer, so that you see if it is going down, if it is going
in the right direction, as well.

But you are right in a way, that all you would
need would be a qualitative test, right? You know, the
trouble is all qualitative tests ultimtely are
guantitative. You are above 100,000 or you are above
somet hi ng.

DR. HOLLI NGER:  You al so have a | ess expensive
qualitative test, actually, in the e antigen. Mst e-
antigen positive patients have very high concentrations of
virus. | nean, as Jay said, maybe as you are going down in
treatnent, that is a little different story, at |east
initially, but alnost all the e-antigen patients are going
to have real high concentrations.

It is in the anti-e group where you have a little
nore difficulty because there are variants, pre-core
variants, and others in which you may have anti body to the e
present, that have very high concentrations of virus. Those
patients in HBV DNA can be useful in terns of determ ning
t herapy and things of that nature. So, that may be where
you would want a quantitative assay to be used at that
poi nt .
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DR. KADREE: \What about patients who are
i mmunoconprom sed and who nmay not nount - -

DR. HOOFNAGLE: They usually have high I evels, not
difficult to m ss.

DR. HOLLINGER And are usually e-antigen positive
unl ess they have the pre-core.

DR HOOFNAGLE: So, you use those tests to assess
whet her a person should be treated and the success of the
treatment is what | would think the major use of this test
woul d be.

DR. THRUPP: Dr Charache, and then we should go on
to No. 2.

DR. CHARACHE: | just wanted for the sake of
conpl eteness to get back to ny earlier question. This is
for the full range of capacities, and | amsure we are al
| ooking forward to the mcrochip in which all the causes of
hepatitis are on the sanme chip, whether they are viral or
genetic or whatever they are.

So, | can see a test format in which it could be a
si npl e di agnostic and a discrimnating diagnostic for the
cause of hepatitis. W haven't heard any of those now, but
| don't want to prejudge that they won't happen.

DR. THRUPP: Let's go to No. 2. Are there
recogni zed indications for using a quantitative assay for
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anti-HBs, and if so, what types of studies are necessary to
establ i sh perfornmance?

DR HOLLINGER: | will tackle that with the
vaccine. Basically, that is where a quantitative anti-HBs
m ght be useful, but it has sone relatively imted
useful ness. There does seemto be a | evel, sonewhere around
10 to 20 mlIlion WL at which protection seens to be
appar ent.

Sone of the very early studies suggested and
showed that if a person who was i muni zed didn't reach that
| evel or higher, they were susceptible to acquiring under
certain circunstances hepatitis Bif they were not
pr ot ect ed.

That is not true once they reach that |evel and
conme back down to the lower level. That is, if they went up
to 100 or 200 and over several years have now gone down
bel ow 10, they are probably still protected in the vast
maj ority of cases.

So, it is only inportant of where they reach that
level to start with, and therefore, after vaccination, it
doesn't matter where you do it, but sonmething like 4 to 12
weeks or so after the final dose of hepatitis B surface
antigen is given at six nonths, if those patients are tested
and found to have not achieved this level, then, it is
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inportant to let them know that, particularly if they are in
a high-risk group, that they may not be protected against
hepatitis B

So, in that case, quantitative assays for anti-HBs
are useful, and we certainly recormend it. W don't know
al so, there is a suggestion that protection is present even
t hough your antibodi es may becone non-detectable or go bel ow
10 after many years. The fact is we don't know over a | ong
period of tinme whether that protection wll still be there.

Most of these studies that this information cones
fromor with the plasma-derived vaccine, which is no |onger
avai l able, we don't know with the reconbi nant vaccine if
that is going to be the case, but the key thing is that the
presence of that anti body may be useful in determ ning
whet her sonmebody needs a booster later on or we just nmake a
deci si on.

| personally don't think it is that critical.
think that one could nmake a decision that at a certain
poi nt, one booster dose five years, 10 years or sonething,
is going to be sufficient. You wouldn't need to do a
guantitative assay for that.

At least initially, in my opinion, it is inportant
to know that they have at |east attained a reasonable |evel

of anti body in order to reassure themthat they probably
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have protection against hepatitis B

DR. DeFOREST: And you would do that after the
third dose?

DR. HOLLINGER  Yes, after the third dose. | nean
the only other tinme it would be useful is if you had a
coupl e and they wanted to know when they coul d resune
rel ationships, and after the first dose or second dose you
could also test their blood, and, of course, if it was above
a certain level, then, the probability of their being
protected would be fine, and you could then reassure them
that they didn't have any further risk of acquiring
hepatitis B

DR. THRUPP: There is a practical issue here of
the real practical world as opposed to the real world, and
you have expressed the data supporting post-vaccination
testing ideally for everybody that gets the vaccine.

DR. HOLLINGER: No, not for everybody. | don't
think that is really necessary.

DR. THRUPP: At |east for high-risk groups.

DR. HOLLI NGER: For high-risk groups, | think that
is inmportant that they know that, not for the infant that is
bei ng i nmuni zed, and so on, | don't think that is
necessarily so inportant.

DR. THRUPP: There are | don't know how many
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mllions of health care workers that would be in high enough
risk to be considered high-risk groups, and ideally, they
ought to be tested, you are saying, to nmake sure that they
get to a certain level. You didn't say what that |eve

woul d be. It can't be just 10 because it has got to be up

t here sonewhere, and we could argue, or you could produce
data on that.

DR. HOLLINGER: The data woul d suggest that if it
is above 10 to 20, there is sone risk in between 10 and 40,
but you are right.

DR. THRUPP: But in the real world, many, | don't
have data on what proportion, of hospital -based health care
wor ker prograns have not been calling for post-vaccination
testing. So, we are tal king about an order of nagnitude of
i ncrenent--costs are not our main issue | know-but it is a
new al gorithmfor many institutions if you require
post -vacci nation testing.

Shoul d we encourage the FDA, in |ooking at this,
to include an algorithmthat makes that strong
recommendation, in which case it has a lot of inplications
out in the real world?

DR. TICEHURST: WMy | bring up a point, please?

DR. THRUPP: Yes.

DR. TICEHURST: Before | do this, I want to ask ny
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col | eagues from CDC that are here if the--1 was going to
read a quote fromthe MWR reconmmendati ons and reports on
hepatitis B vaccine, which was issued in 1991--are those
still in effect? Yes? kay.

This is under the subject of Post-Vaccination
Testing for Serol ogi c Response.

"Such testing is not necessary after routine
vacci nation of infants, children, or adol escents. Testing
for inmmunity is advised only for persons whose subsequent
clinical managenent depends on know edge of their inmmune
status, for exanple, infants born to HBsAg-positive nothers,
dialysis patients and staff, and persons with HV infection.
Post - vacci nation testing should al so be considered for
persons at occupational risk who may have exposures from
injuries with sharp instrunments because know edge of their
anti body response will aid in determ ning appropriate
post - exposure prophylaxis. Wen necessary, post-vaccination
testing should be perfornmed nore than six nonths after
conpl etion of the vaccine series. Testing after
i mmunopr ophyl axis of infants born to HBsAg-positive nothers
shoul d be perforned fromthree to nine nonths after
conpl etion of the vaccine series.”

There is another point | would like to read here

with regard to vaccine efficacy and booster doses. Since |
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don't have it highlighted, | can't find the exact thing, but
| do recall a very distinct recommendation--that there was
no data to suggest that booster vaccination was necessary at
the tinme this was witten.

DR, HOLLINGER For 7 to 10 years.

DR. TICEHURST: Right, and the point for bringing
that up in part is because CDC is a sister agency of FDA and
t he Departnent of Health and Services, and we very often use
their guidelines as points of reference, if not guidelines
to be strictly foll owed.

DR. THRUPP: The wording in the CDC guidelines is
often not in strong--1 nean many recommendations are softly
worded to allow for flexibility, and | think I heard you say
coul d be considered, which is not exactly a very strong
recommendation, and | think many institutions have el ected
to do the testing of the high-risk person at the tinme of an
injury rather than instituting routine post-vaccination
testing. So, | would suspect if you published a proposed
gui deline for a package insert, whatever that said that you
should test it or it is strongly recommended, you woul d have
a lot of objections fromthe enpl oyee health service-based
i ndi vi dual s.

DR. HOLLINGER: But if you did it at the tinme of
injury, you are back to square zero, because you don't know
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what they ever achieved at the first place, whereas, if you
know t hat they achi eved adequate response to their
vacci nation, then, at the time of injury you could at the
nmost just say we will give you a booster injection of
vacci ne.

On the other hand, if you wait until that period
of tinme five years, 10 years later, and they get a
needl esti ck exposure, you now don't know if you are dealing
w th sonmebody who was ever protected in the first place,
therefore, are obligated, in nmy opinion, to give themHB in
addition to a vaccine at that tine, as well as you m ght
want to test them

DR. THRUPP: That is reasonable if they have no
antibody at this 10-unit, whatever, cutoff, yes, the latter
is what you do, but if they have antibody, and it has been
five years, whatever, if they still have a 10-unit anti body,
then, they are probably okay.

DR, HOLLINGER | would not want to wait two days.
The tine to treat and to try to do that froma prevention
standpoint is yesterday in ternms of giving protection
agai nst infection. Wat you are really saying is by the
time you wait and they call you, and you do the test, and
you get the results back, you have waited now about two or

t hree days.
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DR. THRUPP: Dr. Hoof nagl e.

DR. HOOFNAGLE: | amnot sure a quantitative assay
for anti-HBs is very needed clinically. These have been
very inportant in vaccine studies and in studies of |iver
transpl antation, but clinically, as Blaine has said, the
main thing is this 10-mlliunit cutoff, and I think in many
of the assays, they have a gray zone, so that if you are
positive in the gray zone, you have to say the imunity may
not be conplete. So, | think it would be hel pful to have
assays for anti-HBs include a gray zone that would be in
this less than 10-mlliunit range, and these people, the
gquestion always remains if they are i nmune.

It al so occurs in people who have never been
vacci nated. You see these low |levels of anti-HBs, they are
usual ly fal se positives. That is the other reason for using
a gray zone. So, | would recomend that the CDC, in
eval uating new tests, look for this gray zone and include it
in the evaluation and in the description of the test. |
don't think that is hard, and that is only
sem -quantitative, that is not giving you titers.

DR. THRUPP: Just for the transcriptionist, you
meant FDA, | think in that conmment rather than CDC

DR. HOOFNAGLE: Yes.

DR. TICEHURST: My | ask a question for
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clarification? It goes back to one of the sort of
pre-queries | introduced. It would seemto ne from what |
am hearing that the purpose of the gray zone would be in the
range nore of around 10 mllion UL up to 20 or 30, but not
below 10. It goes back to the question | posed, not up
here, is there any utility for detecting between zero and
10.

What | heard Dr. Hollinger saying is the people he
is worried about are those who have been recently
vacci nated, who have a response in the |ess than 30, 40
range. |If they are less than 10, | think those are the
peopl e that you woul d--what | hear you saying is those are
t he peopl e who have not had any kind of protective response.

DR. HOOFNAGLE: Oh, no, they would boost quite

well if you gave them another shot of vaccine, for instance,
whereas, if they were truly negative, they may still remain
negative with further boosting. | think it is helpful to

have a | ow positive gray zone.

DR. TICEHURST: So, you would want that gray zone
to cover what range?

DR. HOOFNAGLE: \Whatever they can neasure down to.

DR. HOLLI NGER: You need to know what is reactive,
what is truly reactive and what is negative or non-reactive,
so--for other reasons, not just the vaccine. |If you are
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tal ki ng about vaccine, yes, | do think it is inportant to
know where on their scale of things, this 10 to 20 UL
would fit, and therefore, if it was above that, one could
have a nore secure feeling that the vaccinati on was probably
at least, as nuch as you can tell, successful.

But for other things, just immnity to a past
i nfection, then, any reactive level | think is inportant in
that in association with the total anti-HBc for those
i ndi vi dual s.

DR. THRUPP: Dr. Tuazon.

DR. TUAZON: \What percent of people are we talking
about who don't nount a protective antibody response with
three injections?

DR. HOLLINGER: That really varies. | was reading
an article the other day fromsone studies down in Centra
America, in which |like 40 percent were negative out of a
group of people that were young adults that were inmunized
for reasons that aren't clear to them but | have a feeling
that these |evels can range anywhere--1 nmean in the field
trials, in the vaccine studies, probably 90, 95 percent
of ten woul d have good detectabl e anti body |evels, but when
you get into routine situations, those nunbers have not been
hol ding up, | don't believe, to that |evel.

DR. TUAZON: If you give them another shot, would
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t hey boost?

DR, HCOLLI NGER  Yes.

DR. THRUPP: For those of we health care workers
who happen to be in the "elderly" age groups, which is one
of the groups that don't respond, would you go so far as to
say that that subgroup should have routine post-vaccine
testing?

DR. HOOFNAGLE: No, you should practice safe sex.

[ Laught er. ]

DR. THRUPP: Wth that, let's go on to No. 3.

In clinical studies, for establishing perfornmance
of HBV-specific assays for nonitoring chronic hepatitis B
what nonitoring indications should be considered, and what
endpoints are used in the clinical studies?

Sone of this has already been alluded to, but
perhaps we can sumarize it.

DR. HOLLI NGER.  Maybe, John, you could tell us
what you nean by "nonitoring"? 1Is this just |ike follow ng
patients along for a period of tinme to see what i s happening
to then? | nmean nost of us would just nonitor patients as
time goes on in a couple of ways.

|f they were e-antigen positive, certainly we
woul d | ook at their enzynes, to |l ook at their reactivating

or if their enzynes are stained normal or what.
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Secondly, we would |l ook at their e-antigen anti-e
status if they were e-antigen positive. As you know,
perhaps up to perhaps 15 percent a year m ght seroconvert
for e-antigen to anti-e 5, 15, percent.

I f they were surface antigen positive, we m ght
| ook at that, although the data woul d suggest that probably
t hey beconme surface antigen negative probably less than 1
percent a year over a long period of time, so it is not very
likely that they wll become HBSAG negati ve.

In terns of HBV DNA, we would rarely nonitor for a
long period of tinme |ike getting HBV DNAs unless we are
tal ki ng about treating patients and sonething of that
nature, but the nonitoring would be fairly limted and woul d
be nostly |looking at their liver disease in nonitoring, not
so much their serol ogi c markers.

DR. TICEHURST: | think you answered your own
gquestion. Thank you.

DR. HOOFNAGLE: But again nonitoring for therapy,
you would want to do e antigens and HBV DNA in preparation
of treatnent, and then at intervals on and after treatnent,
you woul d probably repeat that depending on the antiviral,
So those tests are very valuable in | ooking at therapies of
hepatitis B that are comng along, it is getting to the

poi nt where therapy for hepatitis Bwll be al nost every
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patient.

| do think these tests need to be approved by the
FDA and standardi zed for HBVY DNA. There is an e test out,
you know, a test for e, but for HBV DNA, it is very
i nportant.

Let nme say sonething about the test for HBV DNA
Unfortunately, the very |ow | evel s becone inportant when
soneone is on antiviral therapy, and the performance at | ow
| evel s of HBV DNA by hybridi zati on assays has not been good,
in our hands at |least, and that is one of the critical
things the FDA should | ook at in approving these drugs.

The cutoff |evels, when you get around there, they
don't performvery well.

DR TICEHURST: WMy | nake a comment and ask a
question? The coment is--and | have alluded to this in
sonme of the other questions--the cutoff for an assay for a
particul ar analyte can be different for different
i ndications for use. You have nmade the point previously why
one would want to have a higher cutoff for sonme indications
for a HBV DNA assay, a |lower cutoff in the case of
moni toring therapy, but we are getting an answer to the
questi on.

The question--1 have forgotten the question--I
will try to think of the question.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



DR. HOOFNAGLE: Well, there may be other tests
comng along for nonitoring like quantitative e |evels may
be good, and it really will depend on the antiviral. So, |
think these types of tests will be comng in to you in
relationship to antiviral therapy, what happens with
t herapy, and how these tests help in predicting outcone or
nmoni t ori ng outcone or determ ning cure.

DR TICEHURST: That was ny question. | think it
is reasonably well established at this point that the
concentration of HCV RNA can be used to sonme extent to
predi ct prognosis of response to therapy.

Is there a simlar know edge for HBV?

DR. HOOFNAGLE: It is not very predictive, but
again we are usually dealing in high levels. Wen you dea
with the very low | evels, people around 1,000 or 10, 000,

t hat does seemto be associated with mld disease and a
fairly good outcone, but whether you are 1 mllion versus 10
mllion versus 100 mllion HBV DNA, there doesn't seemto be
too nuch difference clinically overall.

DR. HOLLI NGER: Although there is a |ot of
academ c things we are interested in perhaps when we talk to
the patients, and so on, fromthe practical standpoint, it
probably doesn't nean nuch.

For exanple, if you had a woman who i s pregnant,
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there is a correlation between the DNA concentration of HBV
in their blood and the probabilities of transm ssion to the
infant, a very good correlation with that. Now, if they are
e-antigen positive, that is the correlation, but if they are
anti-e positive, having that piece of information would say
you have a hi gher probability, so what are you going to do
differently.

You are going to give themhepatitis B inmune
gl obulin and vacci ne when the child is born anyway, and then
t ake your chances that nost |likely you will prevent that
infection, so it becones an academc, it is the reason we
ask people that refer their patients to us basically, but |
think froma practical standpoint, it doesn't have much
benefit.

DR. THRUPP: Let's go to Question 4.

Are there other conbinations of assay and
i ndication for which the panel would |like to make
recommendati ons? For exanple, we have just heard Dr.
Hol | i nger and Dr. Hoof nagl e suggest that hepatitis E under
sonme circunstances is going to be rel evant.

Any other comments? Dr. Charache.

DR. CHARACHE: | think it is the |ast question, so
| will bring up the issue that came up a little bit earlier,
which has to do with predicate tests and assessnent of
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predi cate tests or devices.

| have been thinking about that and there were a
couple of issues that | would wonder if we should be
addressing as you think about using a predicate test as a
monitor of a new test devel opnent.

| think we are all concerned about the
conparability of any predicate test that is used and whet her
it was designed for the same purpose as that which you want
to address with your new test.

| think what we have been tal king about is
beautiful illustration because many of the predicate tests
wanted to detect any marker for hepatitis B, whereas, here,
we are addressing specific diagnostic and therapeutic uses
of it.

So, you m ght need to know nore about the clinical
status of the patients that were used for a predicate device
and its conparability for the purposes for which you want to
use it as opposed to just saying these two tests can both
measure I gMfor HB core.

| think this also applies to the issue of whether
you can use stored sera. A lot of things happen to stored
sera, and again | think it would be a matter of
conparability, but | was thinking particularly as we tal ked

about again the IgM assays, of ensuring that these sanples
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hadn't been frozen and thawed and what have you, and they
still were a good predicate for subsequent testing.

These are very precious sanples, so you would want
to get maxi numuse of themif they are still good, but |
think these are the tip of the iceberg of the kind of
gquestions you woul d want to have thought about.

DR. HOLLINGER: Are you talking here, John, also
about anti-core in general ?

DR. Tl CEHURST: Because of the limtations in
time, again, we picked a few key exanples. That | ast
gquestion appears after C, it also appeared after A |If you
| ook at the tables that we put together in the first part of
the informati on you were sent, there is a huge |ist of
pernmutati ons of different analytes for different
i ndi cati ons.

We haven't tal ked at all about the indication of
di agnosi s of acute hepatitis B other than in reference to
the IgManti-core assay. W haven't tal ked at all about
di agnosis of chronic hepatitis B. W haven't tal ked at al
about HBsAg testing during pregnancy.

Susceptibility prior to vaccination, evidence of
past infection. These are all different indications for
hepatitis B markers, and we have seven different markers to
consider here. There is a lot of different pernutations
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there, and because of limtations of tinme, we had to pick
sone things that we thought were key. There may be sone
ot her ones that people on the panel are particularly
concerned about, or if you want, | can spend a m nute and
find sonme that | was a little | ess concerned about, but
didn't feel we had tinme to tal k about.

DR. HOLLI NGER: When you are | ooking at these
tests with hepatitis B or anything else, there are sone
concordant results or discordant results that are really
critical.

First of all, we need better anti-core tests. The
fal se positive rate is too high. There are sone very good
probabilities of looking at this, and | think, like
dithiothreitol, and other things, which mght bring this
fal se positive rate down, and that needs to be assessed.

| think it is inportant. Personally, | think it
is inmportant to do an anti-core test with the HBs antigen
test, because it gives ne strength of validity. Now, you
say the neutralization test, | never have done a
neutralization test in ny life, but | always do an anti-core
test, because if I find an HBs antigen that is positive and
an anti-core that is negative, then, that is very suspicious
to me that that is a false positive HBs anti gen.

They are usually of |ow concentration, they are
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often in patients who have a heparin lock in place or they
have got a coagul opathy or they are receiving heparin
because they are in an orthopedic ward, and things |ike
this. Those are the classical ones in which the HBs antigen
IS positive, anti-core is negative, a little thronbin clot
inthere, and it goes away after a day or two if you let it
sit inthe refrigerator.

So, the anti-core, HBs antigen group is inportant.
The other one is the antigen. You don't see e antigen in
t he absence of HBs antigen. | think maybe | have seen it
maybe once in 25 years, | amnot sure if that was really
true or not, but in essence, if a person is e-antigen
positive, he had better be HBsSAg positive.

It is unusual to find anti-HBe and HBe anti gen,
those two positive at the sane tinme. You can find them but
it is an unusual finding. So, thereis alot of little
things in here. The sane with IgM The IgM antibodies are
al ways--the total antibody is always positive in those
instances. It is rare to find an IgM-1 have not seen an
IgMthat is positive in which the total is negative.

Qovi ously, the reverse happens frequently.

So, | think those kind of things are itens that

are just as inportant in validating many of the tests that

we do, and give us a sense of security that we ordinarily
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woul d not have in a | aboratory.
DR. THRUPP: Those are pertinent points. Are you
inplying to our FDA coll eagues that you feel that the paired

tests, the algorithns should routinely include the second

test?

DR. HOLLINGER: | would |ike to hear sone
di scussion on it. | amnot sure that--1 don't know, in
other words, if that is a clinical question nore, | nean

that a physician ought to order those tests or not, but |
mean | would not order just an HBs antigen test on a patient
unl ess | know the patient, if he has got chronic disease and
| want to know if his HBs antigen has changed, that is all
will order. |If it is a new patient comng in, and | am

| ooking at that, | would want to have that except that now
they are doing--they do neutralization tests, and that is
okay al so.

DR. THRUPP: The points you were naki ng woul d be
anmenabl e to evi dence-based deci sionnmaking in terns of what
goes into an FDA package insert, so presunmably there could
be enough data produced, so that it could be laid out how
often, whether it's 1 percent or 2 percent, or how often the
SAT woul d be a fal se positive, which could be corrected by
addi ng a second one, or so you could at |east get a

guantitative idea of how often this would be relevant, so
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perhaps that kind of data would be within the purview of
what the FDA mght like to | ook at.

DR. HOLLINGER: The problemis in doing sonething
like this, you don't know why the clinician ordered it. As
| said, if it were in there that you should do the HBs
antigen with the anti-core, if |I am understandi ng you- -

DR. THRUPP: In terns of what the FDA has to | ook
at for approval of a newtest, we are not dealing wth what
t he physician ordered, we are dealing with prospective
studies that are going to validate whatever is being | ooked
at. The package insert eventually will deal wth what the
docs are going to order, and that is a whole bag of worns,

t 00.

Any other comments? Dr. Ticehurst.

DR. TICEHURST: | think Dr. Hollinger in his |ast
comments alluded to a nunber of things that I mght reflect
on that maybe coul d open sone other discussion.

| think one of the things he said is that at |east
in your practice, that the concept of two-step testing for
HBsAg is not a hard and fast one for diagnosis and
monitoring, just like we tal ked about for anti-HCV

You rai sed questions about the specificity of the
total anti-core assay as they current exi st and neasures

that are being taken to try to inprove their specificity.
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My understanding is this has been a huge problemfor testing
of bl ood donors and donors of bl ood products.

The question would becone there, for the clinical
indications for the total anti-core assay, how do we
determine its specificity and if you change the nature of
the analyte with DDT, for exanple, so that you renove |gM
anti-core, does that change its performance in terns of one
of your indications, which was acute hepatitis B

Coupl e the indications that we have considered for
the total anti-core assay in addition to what you have
menti oned, would be in evidence of past infection,
susceptibility testing prior to vaccination, and it could
al so be used as an exclusionary test, for exanple, for doing
post - vacci nati on response.

| just wonder if anybody wanted to comrent any
further.

DR. HOLLINGER: | agree with you. | think the
anti-core test is an excellent test to use for
pre-vaccination--if you are going to | ook at sonebody where
they need to be vaccinated, that would be the test | would
choose.

DR TI CEHURST: But how do we denonstrate its
specificity particularly when it is the only positive
mar ker ?

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

DR. HOLLINGER: That would be true for | think the
whol e anti-core system | nean not just that alone, but also
with patients who are HBsAg positive. It is an inportant
issue. | nmean you would really like to have a test that
woul d have much |l ess false positives with it and be nore
truly positive.

Again, in nmy experience, when you find that, it is
of alowlevel. It is usually the low |level are the ones
that are the problens, not the higher |evels.

DR. TICEHURST: Try to consider what the
inplications of a false result are in each setting. |If you
consider the inplications of a false positive HBsAg result
for the indication of pre-vaccination susceptibility
testing, that person doesn't get vaccinated, and presumably
they are being tested because they are at high risk.

| f you consider the inplications of a false
negative in that situation, the person gets vacci nated,
whi ch is probably not a concern.

DR. HOLLI NGER. From what you are saying, that is

probably froma practical standpoint. See, | would not do
that, I nean personally. | nean | would do the anti-core.
If it is positive, | amnot going to recommend no

vaccination. Now, | follow that up with a HBsAg and an
anti - HBs.
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It neans either the person is previously infected,
and they will be anti-HBs and anti-HBc positive, or they are
currently infected with an HBs antigen that is positive, so
| clearly want to follow up and see what that is before
woul d definitely, particularly on a high-risk person, before
| would say you don't have to worry about it. | would just
go with--

DR, TICEHURST: It wouldn't stand by itself.

DR HOLLI NGER:  No.

DR. THRUPP: Any ot her comments?

We do need a break. Freddie rem nded ne. We wll
take 10 m nutes. Thank you.

[ Recess. |

DR. THRUPP: Pl ease reconvene. Let ne just rem nd
those in the audience that at the end of the forma
di scussions, we do have an opportunity for industry response
or other audience participants, such as CDC, et cetera, to
of fer any additional coments before we close.

Secondly, | would Iike to have the panel consider
one point, which Dr. Charache had brought up, that we didn't
really pursue with nore definitive recomendati ons
concerning B, nanely, that the generic exanple is hepatitis
B total core antibody, which we have heard several comments
there is data that it is not performng very well, yet, it
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is out there as a so-called predicate test, and we m ght for
| at er di scussion conme back to what should the FDA be
encouraged to do to encourage the industry and nedi cal
science to do to clean up a predicate test that is out there
t hat does have probl ens.

For now, let's go on to Dr. Ticehurst, who wll
summari ze hepatitis A for us.

FDA Presentation
Hepatitis A

DR. TICEHURST: W are going to A, and this
general issue is one that in the material that we sent to
t he panel was presented |ast, but actually |I presented first
and then | ast because | wanted you to think about it.

[Slide.]

We are going to focus on assays for total
anti-HAV. If you like, later we can discuss assays for |gM
anti-HAV or even potentially assays for HAV RNA, but | think
we learned a lot fromthe discussions for IgManti-core and
t he di scussions for anti-HCV that we can extrapolate with
regard to I gManti-HCV.

So, focusing on total anti-core, as we have said
over and over again, the cutoff could vary with the
indication, and | neglected to put this statenent in the

material that was sent to the panel, but one thing that
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everybody shoul d understand is that the concentrations of
anti-HAV that devel oped after a natural infection are
general ly much higher than those that devel op after

vacci nation or passive inmmunization.

| f you | ook on page 747 and figure 15 in the
chapter on HAV fromField s Virology, Third Edition, you can
see that very graphically. This is the figure that Stan
Lenon put together a nunber of years ago. For those in the
audi ence who can see this easily, the black bar on the far
right is that devel oped after natural infection, the black
bar next to it is that frominactivated vaccine, which are
the currently |icensed vacci nes.

It is generally about a log different, if not two
|l ogs different for natural infection versus vaccine. So,
what cutoffs are appropriate?

[Slide.]

Again, | flipped the order of discussion conpared
with what was in the material that was sent to you. The
first indication would be testing for total anti-HAV as
evidence of imunity including pre-vaccination
susceptibility. Now, that is a recognized indication at
this point.

We are getting inquiries now about highly
sensitive assays, and the question that conmes up is are
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t here recogni zed indications for such highly sensitive
assays. The recomendations for hepatitis A vaccines that
were issued by the Advisory Conmttee on | nmunization
Practices in Decenber of 1996, through another MWR
recomendati ons and reports, at this tinme are for no

post -vacci nation testing.

However, it is possible that highly sensitive
st andar di zed assays m ght be indicated for: certain
popul ations if they had a significant frequency of not
respondi ng to HAV vacci ne, for exanple, perhaps dialysis
patients; certain individuals, if know edge that we don't
yet have about the duration of protective antibody |evels
|l ed to recommendati ons for booster vaccination.

Such standardi zed assays could al so be very useful
for assessing the imunogenicity of a candi date vacci ne.
That woul d be vaccines that aren't currently |icensed, and
that is really not within the purview of CORH W are
concerned with clinical diagnosis and nonitoring, but such
an assay would be useful in that realm too.

[Slide.]

| f you are going to have a high sensitive assay,
what types of studies would be appropriate for determ ning
clinical sensitivity and specificity. Here is an exanple of

such a study. Keep in mnd again what | said before, that
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the levels of antibody after a natural infection are nuch
hi gher than what you get after immunization with inactivated
vacci ne.

The assays that are currently marketed tend to
have cutoffs that don't pick up the early responses to
vacci ne. Even though these anti body responses are
det ect abl e when one devel ops a honme brew, highly sensitive
assay, they are not usually detectable until after the
second dose of vaccine or sonmetine after the first dose of
vacci ne.

Here is an exanple of such a study to validate a
cutoff. You could have one group of people who are |ikely
to have very low, but protective concentrations of anti-HAV,
and these could include people who have received i mmune
gl obulin or people who are within a few weeks of having
received their first dose of HAV vacci ne.

These woul d presunably be used to verify the
cutoff on the right side, those people that ought to be
positive, and for verifying the cutoff on the left side
woul d be people who are unlikely to have been exposed to
HAV.

On the other hand, one could say, well, it's just
as sufficient to determne the analytical sensitivity and
specificity for such an assay.
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[Slide.]

| f you are going to do this highly sensitive
testing, one should consider what standards for imunity to
hepatitis A virus exist. These would be valuable, if not
essential, for evaluating clains or inplied clains of
detecting evidence of inmmunity.

Now, what do | nean by an inplied clain? It has
been our inpression thus far--and nmaybe the panel should
correct us--that if a manufacturer wants to nmake a highly
sensitive assay for anti-HAV, that the inplied claimis to
do post-vaccination testing. O course, you can get
evi dence of imunity whether you acquire it from vaccine
i mmuune gl obulin or fromnatural infection.

The types of standards | amreferring to would be
| aborat ory standards, and such standards could include a
quantified reference reagent, a practical reference assay,
or both of these used in conbination.

[Slide.]

Two such standards m ght be--actually, these are
the only such standards | amaware of at this point, there
m ght be others, and we woul d appreciate advice on that--one
woul d be the Wrld Health Organi zation's so-called anti-HAV
First Reference Preparation.

In the course of devel oping data to support
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licensure of the two currently licensed hepatitis A

vacci nes, the manufacturers devel oped honme brew assays that
detected 10 to 20 IU L--referring back to this
preparation--as evidence of imrune response. That cutoff in
essence did not correlate perfectly with the devel opnent of
neutralizing anti bodi es, which are usually accepted as the
standard of immunity.

It should be pointed out that this preparation,
even though it's quantifiable, was devel oped from
post-infection sera for the purpose of assessing anti-HAV
and i nmune globulin. If I remenber correctly, the
preparation was actually generated at the Center for
Bi ol ogi cs Eval uati on and Research a nunber of years ago.

O interest is a recent study by Stan Lenon and
his col | eagues where, by using a nunber of different assays,
determ ned that the kinds of antibody that were generated in
response to vaccine are qualitatively different fromthe
anti bodi es that are present post-admnistration of inmmune
gl obulin, so maybe this isn't the best reference preparation
for | ooking for a vaccine response.

Anot her type of standard woul d be assays for
neutralizing antibodies to anti-HAV. These are recognized
to correlate with protection, as | nentioned a m nute ago,

but they are really very cunbersone.
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There are a few cytopathic strains of hepatitis A
virus, but nostly they are not, and these are very difficult
assays to do, and not the kind of assays that nmanufacturers
are keen on having or finding participating | aboratories to
work on for the purpose of evaluating a claimfor a highly
sensitive assay.

[Slide.]

So, the questions becone--and these are questions
that we pondered rather than the formal questions for you
all--are there appropriate standards for assessing evidence
of protection during studies to establish the performance of
new, particularly highly sensitive, assays for total anti-
HAV? And is there a m nimum concentration of anti-HAV that
has been accepted or could be used as a criterion for
i mmunity? That woul d be anal ogous to the 10 UL that has
been established for HBV.

[Slide.]

Now, nmoving to a different indication, which is
sonewhat simlar to the previous one, that woul d be
di agnosi s of past infection.

What woul d be the appropriate criteria to
recommend for studies to determ ne the performance of new
assays and presunmably again, this would be a total anti-HAV
assay. This one, because it is past infection, wouldn't
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need to be as sensitive as the ones we were tal king about
bef ore.

Here are sone exanples of the kinds of criteria
that could be included. dinical sensitivity, inclusion
criteria, could be historical or prospective evidence for
acute hepatitis A at |east one year before collecting
speci nens for studies.

The reason for greater than a year is because
these are assays for total anti-HAV, and we want to be sure
that they are detecting 1gG anti-HAV, and not IgM and the
criteria could include in that period at |east a year prior,
havi ng positive results for an IgM anti-HAV assay, signs and
synptons of acute hepatitis and bi ochem cal evidence of
hepatitis. It would be optional, of course, to detect HAV
in any specinmens collected during the prodrone or the acute
phase.

Speci nens woul d be included if they were shown to
contain IgManti-HAV. These would be the specinens that are
going to be tested for the new assay.

[Slide.]

Now, if one was characterizing this wth another
exanpl e of constant criteria that could be | ooked at for the
per formance of such an assay, it would be to use a

conpari son between a new assay and an ol der conparative
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assay to |l ook at preval ence, and in so doing, one could also
estimate the clinical sensitivity and specificity by
conparing the two assays.

But just as we were talking a few m nutes ago
about total anti-core assays, it is very difficult to
determ ne the specificity of an isolated total anti-HAV
result when you can't detect it with another assay.

Al so, we cone back to the issue that we posed
before, the cutoff could vary wth the indication, and you
can see how this can get a lot nore conplicated if the
conparative assay is a highly sensitive assay, and the new
one is not so sensitive and vice versa.

[Slide.]

Here are the questions for the panel.

What indications are recogni zed for highly
sensitive detection of total anti-HAV?

What types of clinical studies area appropriate
for establishing the performance of total anti-HAV assays;
one, that are highly sensitive if such uses are indicated,
or when indicated for diagnosis of past infection with HAV?

Again, are there any other conbinations of assay
and indication for which you folks would |ike to nake
recommendat i ons?

Open Committee Discussion
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DR. THRUPP: Are there any other questions of Dr.
Ti cehurst before we respond to his questions? Dr.

Hoof nagl e.

DR. HOOFNAGLE: It seens |like that the anti-HAV
tests that reliance on conparison to previ ous assays woul d
be of great value in evaluating new tests, because as you
say, when you have a natural infection wth HAV, you make
high levels of antibody. It is not like in hepatitis B
where you m ght have |low |l evels of anti-HBs. These patients
are all strongly positive.

So, it seens to ne it would be very valuable to
conpare your new test to the established tests that have
been around a while and are pretty reliable.

Then, | think you have to raise a question about
any extra positives they pick up because again, even if they
were nore sensitive, they really shouldn't be picking up any
nore natural infections. Were you would pick up the extras
woul d be in vaccinees or in titration studies. So, that
woul d be ny recommendati on for how to establish perfornmance.

As far as whether they are needed, | don't think
there is any call fromlike CDC recommendati ons, and so they
m ght be needed in the future, but right now there is not
much call for them Testing people after vaccination to see

i f they have anti body is not recommended.
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DR. THRUPP: But it would be in the course of
studi es of vacci nes pre-narket.

Dr. Hollinger, did you have a comment ?

DR. HOLLI NGER: John, you are al so tal ki ng here,
you nention soneplace in here | think about HAV RNA testing,
which | don't see a great deal of use at this tine, but
woul d agree with Jay that the tests for total antibody or
i mmunity and vacci ne response, and for 1gManti-HAV for
acute di sease, how long they have it and when they lose it,
it is not critical, and | would think that that is the kind
of testing that you would want to include in terns of
eval uati ng new assays.

There probably is sone qualitative differences in
t he anti bodi es during acute di sease and al so during the
vacci nation that may not be useful. |If you don't feel that
you need the anti-HAV test post-vaccination, then, it
doesn't matter if there are qualitative differences in the
anti body response at least initially. Later on, the total
anti body woul d work quite adequately.

DR. HOOFNAGLE: What about this issue of new
vacci nes and addressing their relative efficacy?

DR. HOLLI NGER. What do you nean, Jay?

DR, TI CEHURST: You nean their imunogenicity?

DR. HOOFNAGLE: | mmunogenicity of new vacci nes.
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DR. HOLLINGER | have been confused by the
vaccine literature in hepatitis A because it is often not
clear what tests they are using to detect anti-HAV in
vacci ne reci pi ents.

DR, TICEHURST: | can tell you.

DR, HOLLI NGER Ckay. And does it still apply to
our current test for anti-HAV?

DR. TICEHURST: To ny understanding, the tests
t hat have been used are as follows. There is two |icensed
vaccines now. One is produced by SmthKline Beecham and
for their studies, they devel oped their own EIA and they
used as a yardstick this WHO reference prep that |I referred
t o.

If | remenber correctly, their cutoff is 20
mllion U, so they considered anything above 20 a
response, so if you read the papers and their literature,
when they refer to responses, they are tal king about 20.

The ot her licensed vaccine is a product of Merck &
Conpany, and ny understanding of the assay they use there
was that they took a commercially available total anti-HAV
assay and changed the configuration of it, so that was
basically a home brew assay. The standard version of that
assay calls for taking, if | renmenber correctly, 10

mcroliters of serumand diluting it up to 210 mcroliters.
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What they do is alter the proportions of the test serum and
the diluent, so they get a nore sensitive assay.

DR. HOLLINGER: | think instead of 10 and 100,

t hi nk they used 100 and 100.

DR TICEHURST: Sonething |ike that, so that these
represent hone brew assays in essence.

DR. HOLLINGER And there are other ways of doing
it. | mean all of us experinent around it. The other way,
of course, you just add the sanple to the bead first and | et
it incubate overnight, and then cone back with our detector
systemthe next day. That inproves sensitivity probably 10-
to 50-fold by just doing that. So, there are ways to
enhance the sensitivity of the assay. That is still a
commercial assay. But that doesn't get to the issue of what
you want to use it for.

| think that issue about--and Jay has brought up a
very inportant point--that alnost all of these vaccine
studi es have been in-house studies, by SmthKline on their
Havri x, and Merck's Vagta, the in-house assay, and so there
hasn't been a | ot of experience outside of that to validate
what you are going to do in terns of response, and the
i ssues that we have with hepatitis B does not seemto be
quite as controversial, if you wll. Wth hepatitis A it

is like, well, you get the vaccine and we think you are
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protected, and we feel you are protected, and we are going
to be happy with that, because it is not, quote "as serious
a di sease" perhaps as the other, or have at |east the

enoti onal i npact.

DR. HOOFNAGLE: | guess the issue is whether the
FDA, the vaccine, CBER | guess, would accept a new vaccine
where they use the currently comrercial assay adapted in
that way to nmake it nore sensitive. It seens |like they used
it once, they can use it again.

| assune the reason why the conpany doesn't change
to that configuration is that you have a higher false
positive rate.

DR TI CEHURST: My | ?

DR. THRUPP: Yes, please.

DR TICEHURST: W have gotten inquiries from
conpani es who would like to market very sensitive assays for
anti-HAV in this country, and the question really becones if
there is no indication at this point for high sensitivity,
what do we allow themto put in their package insert.

They want to say--and | have been told this by a
conpany representative--that it gives thema marketing
advantage to say that their assay is nore sensitive. W are
inclined to say fine, you may have a nore sensitive assay,
but since there is no indication for that greater analytic
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sensitivity, there is no reason to say that in the package
i nsert.

DR. HOOFNAGLE: In fact, again, you are trading
of f specificity, which here would be nuch nore inportant.

DR. TI CEHURST: You raised the point before, you
saw as a mainstay for testing a new assay would be to
conpare it to an old assay, and you are going to get sone
results fromthe new assay that are going to be positive
when the old one is negative.

What do you do when you have the ultra-sensitive
assay?

DR. HOLLINGER Dr. Fields, you have had sone
experience, haven't you, with sone quantitation of HAV?
don't know if you did this with sone vacci nes studies or
what, but is that correct?

DR. THRUPP: Dr. Fields, if we could ask you to
comment, please.

DR. FIELDS: Thank you very much. Yes, we, in
fact, have finished a hepatitis A vaccine trial using
Sm t hKl i ne vacci ne anong Native Americans, and for that
vaccine trial we used a |licensed commercially available test
that is available in Europe, not in the United States, and
it is a quantitative assay with sensitivity dowmn to 10 to
20, thereabouts. So, that is the experience that we have
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had. That study is in the process of being witten up and
published. It is not out yet.

Specifically, which question would you like for ne
to address?

DR. HOOFNAGLE: |Is the current conmmercial assay
available in the United States, do these people seroconvert
by that assay?

DR. FIELDS: Sone, not all. Certainly the nore
sensitive test is nore useful for vaccine response, yes,
because the antibody titers, as already stated, are not as
hi gh post-vaccination as they are follow ng a natural acute
infection. So, | think there is sonme utility for a nore
sensitive test as it applies to the post-vaccine setting.

DR. HOOFNAGLE: Eval uation of vacci nes.

DR. FIELDS: Exactly.

DR. THRUPP: Dr. Fields, for the transcription
woul d you just nention your affiliation for the record?

DR. FIELDS: Yes. Centers for Disease Control
Hepatitis Branch, Centers for D sease Control and
Preventi on.

DR. THRUPP: Thank you.

| could recognize--1 have forgotten your name, |
am sorry.

DR. HOLLAND: Paul Holl and fromthe Sacranento
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Bl ood Center. Actually, | would |like to give you an exanpl e
of how the testing with these hone brew ultra-sensitive
tests based upon the vaccine can be very m sl eadi ng.

| was one of about 30 of ny enpl oyees who recently
took the hepatitis A vaccine. | was about to head for
India, and | wanted to be protected. Just to find out for
our own interest, we tested all the enpl oyees at several
weeks and then one, two, and three nonths, and so on.

What we found is that only 50 percent of them had
det ectabl e anti body by the comercial assay that is
available to us. | took this to nmean that only 50 percent
of the people were actually vacci nat ed.

DR. THRUPP: This is post-vaccination?

DR. HOLLAND: Post-vaccination. W wote to the
conpany and they never told us in the letters--and | have
two letters fromthem-that their nmeasurenents were with the
home brew ultra-sensitive assay. So, ny presunption was
that 50 percent of us, including nyself, were not inmmunized.
| still don't know whether I amor not until | find out with
one of these ultra-sensitive assays.

But | think it is interesting that the vacci ne was
licensed using really non-licensed assays to verify the
anti body was there, because the presunption was that you

don't need to be tested. W happened to be tested, and I
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said ny interpretation is half of the people including
nmysel f do not have inmunity.

DR. THRUPP: This is rem niscent of the debate on
ultra-sensitive versus standard PSA assays.

DR. HOLLINGER: It is true, though, Paul, that
just by altering the regular comercial tests that are
available, as | nentioned just a little while ago, either by
the concentration or the serum added, and so on, that you do
find that al nost 95 percent or greater, close to 100 percent
actually make antibodi es, but you just have to alter it.

But doing it just regularly, the regul ar assay,
you don't get that, so there would have to be sone changes
if you were going to use it, | think, if you are going to
use it to determ ne whether a person is imune or not.

DR. HOOFNAGLE: But the studies have shown that
peopl e are i mune even with these |low | evels of antibody, so
| think it is just going to | ead to confusion unless they
can cone in wth these assays and show that they are just as
specific as the current assay, that they do as well wth
natural infection, and don't pick up a bunch of false
positives.

DR. THRUPP. W are com ng down to focusing on
what is the appropriate predicate to assay and what can the
FDA do to establish such
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DR. HOOFNAGLE: \What does predi cate nean?

DR THRUPP: Dr. Gutnan.

DR. GUTMAN: Predicate would be a legally marketed
device. That could be one that was on the nmarket at the
tinme that the '76 | aw was passed. It could be one that fit
into a classification developed by a classification panel, a
nunber of panels nmet in the |ate seventies or early eighties
or it could be frankly a device that has been brought to
market that is, in fact, linked to one of those products.

DR. THRUPP:. Dr. CGutman, how woul d you suggest the
panel respond to this question as to what should be done to
establish--it sounds |like there is a need in the vaccine

studies for a high-sensitivity assay--

DR. GUTMAN: | was actually hoping you would tel
us. | wasn't actually going to provide the answer to you.
DR. THRUPP: | think the discussion is going that

way, that there is a need in vaccine studies for a
hi gh-sensitivity assay. Perhaps we can't say nore than that
at the nonment.

DR. GUTMAN: | guess | am not connecting that.
mean obviously, if there is a high-sensitivity assay and the
predi cates are not high-sensitivity assays, one has to find
sone standard agai nst which to neasure the increased
sensitivity. The panel yesterday wasn't very enthusiastic
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about di screpancy resol ution, but one begs for sone
mechani sm for understandi ng what the truth is when there are
di fferences.

The issue with this particular anal yte, actually,
you have confused ne by the notion of predicate because the
notion is that the assays have been around so |ong, the
di sease is established so well, the conventional assays are
wel | established, and it m ght be hidden somewhere in the
context of the many background questions, is the notion that
not for an ultra-sensitive, because that is frankly no
i ntended use, but maybe for a nonultra-sensitive, just for
the next inproved version of the antibody test, maybe we
could, in fact, take the predicate and take sone nobdest
clinical data, in fact, develop a nechanismfor bringing it
to market.

There is an even nore interesting subtext, which
is maybe the assay should be down-classified froma C ass
I11. W are really keeping this scientifically focused, but
| don't have any aces up ny sleeve in terns of sone kind of
nucleic acid anplification test for know ng the truth about
the HAV i mmune status. John, help ne out.

DR. THRUPP: \Wat we have really gone on to is the
first part of the questions that are on the right of your

screen, which is should the Center use an approach that
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enphasi zes the very high analytical sensitivity, and should
there be conparison of new and--well, there isn't really
hi gh sensitive--but previously |icensed assays, which are
the standard one, by testing | arge nunbers of single

speci nens.

DR, HOLLINGER: For regular infection, | mean if
you are just looking at infection and inmunity, the current
assays are very good. Dr. Ticehurst has nentioned that
their antibody |evels are very high.

| remenber we did a study in Geenland many years
ago where we used regul ar commerci al assays and even after
25, 30 years, | think, in that particular population, the
patients were still antibody positive, so | have no concerns
at all about the current assays for detecting inmmunity, nor
do | have any concerns at all about acute infection. |
think the IgMassay is an excellent assay and the total
anti body is also.

It only conmes to a question about whether you
really need to do post-vaccination testing and whether that
is inmportant. |If you make that assunption, then, of course,
one way of review ng that would be to eval uate assays in
peopl e who have been vacci nat ed.

You are vaccinated, you draw their blood at a few
periods of time there, and then you conpare themin parall el
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testing with the currently avail abl e assays and detern ne
whet her that is useful, and allow themthen to nmake
statenents in their product sheet, comments about where they
can detect the antibody, at what |evel, and so on, and
whether it's inportant, perhaps even after the two shots are
adm nistered. Then, | think it would be useful w thout

| ooki ng at concentrations, just positive or negative.

| think that would be a relatively easy way of
determ ning sensitivity of these assays.

DR. THRUPP: | think you just answered the second
and third questions there wth yes's and under these
circunstances for the vaccine studies, are serially
col |l ected speci nens necessary and are new studi es essenti al
in the devel opnent of a vaccine, | think the answer was
gi ven yes.

Paul .

DR. EDELSTEIN: If the clinical indication for
this new assay is to determne inmmunity, then, | think the
only way you could establish that is by doing a clinical
trial that correlates the results of the assay with inmunity
woul d be a huge study, because ot herw se how coul d you
determ ne what the specificity of your assay was, and that |
think is the real issue.

| suppose you could use a surrogate marker of
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testing before and after vaccination, but it is possible
that just the active vaccination alone m ght cause sone
fal se positive anti body response.

So, | think if the manufacturers want to market
the tests for the indications of assessing immunity or a
successful vaccination, then, they need to prove that
clinical question. | don't think that sinply doing parallel
assays with the predicate devices is going to work because
if these assays are nore sensitive, you are going to have
pl enty of specinens that are positive when the predicate
assay i s negative and how then do you determ ne the
specificity of that reaction.

It is not only the specificity of the antibody you
are nmeasuring, but also whether those people will be immune.

DR. THRUPP: Well, the docunentation and the
assessnment of the assays serially would be what Dr.
Hol I i nger was referring to, but you are raising the second
guestion that the nitty-gritty of the clinical efficacy,
which is obviously related but it's a separate extension of
studi es.

Coul d sonmeone just comrent briefly on what
popul ati ons were used for the currently |licensed hepatitis A
vaccines for the efficacy studies?

DR. TICEHURST: | can answer that if you want.
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DR. THRUPP: Dr. Ticehurst.

DR. TICEHURST: The main efficacy study for the
Sm t hKl i ne Beechaml s vacci ne was done in approxi mately
40,000 children in Thailand, in renote areas of Thail and
where there was a high incidence of hepatitis A and the
efficacy study for the Merck vacci ne was done in an isolated
community on the Hudson River in New York. It was a
particul ar type of Jewi sh community where they had a high
i nci dence of hepatitis A infection. They actually broke the
code in that study.

DR. THRUPP: So, in answer to your question, Paul,
obviously, it would appear that popul ations are going to
have to be found for a new candi date vaccine in which it can
still be studied.

DR. EDELSTEIN: There are plenty of places in the
wor| d where you can find very high attack rates of any of
the hepatitis viruses we have tal ked about, so that
shoul dn't be a particul ar inpedi nent.

DR THRUPP: Dr. Cates.

DR. GATES: Wat we were originally tal king about
is in the context of having a test approve the efficacy of a
vaccine, and it seens |ike we are going the other way. |
mean borrowi ng a page from susceptibility testing the way

you get Kirby-Bower zone sizes by having the drug conpanies
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do the testing for the antibiotic and bring it over to the
device side, and this seens like a simlar issue. Fromthe
efficacy for tests |ike this based on designing the vaccine,
then, use that data to establish it as a diagnostic test.

DR. EDELSTEIN. But in this sort of a study, you
are not determning the efficacy of the vaccine, you are
determning the efficacy of the test that determ nes whet her
a patient is inmmune. Wether they respond to the vaccine or
not is irrelevant other than for the purposes of designing
t he study.

DR. GATES: Oher than they devel oped a test that
allowed themto do that in these cases, and presunably
val idated that test, and confirnmed it based on all the
studies they did that it worked properly, so | don't know
It's kind of the horse and the cart here.

DR. THRUPP: Well, you are probably considering
the horse and the cart together in the studies in parallel,
in the properly designed study.

Dr. Specter.

DR. SPECTER. It seens to ne that we have already
heard statenments that in establishing the efficacy of
certain vaccines already, we have taken a predicate test and
nmodified it to a level where it was consi dered acceptabl e

for assessing this vaccine that has been approved by the
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FDA, so it would seemlike it would be reasonable to use
that nodification, which apparently is published, as a
conparati ve.

Even though it is not an FDA-approved test, it is
one that was utilized for an FDA-approved product, so it
seens like it is an acceptable way to go, and that would
make a reasonabl e standard to conpare these highly sensitive
assays.

DR. EDELSTEIN: As long as you knew t he
performance characteristics of the test that was used.

DR. SPECTER. Well, | nmake the presunption that
this was an approved vaccine, that those performance
characteristics were presented with this vaccine trial.

DR THRUPP: Dr. Ng.

DR NG | just sinply want to reiterate | think
Paul and | are in agreenent. You can nmake an antigen, you
can shoot it in sonebody and show t hey make an anti body
agai nst that antigen, but you don't know from that
| aboratory test that that person is protected from
infection, and if you | ook on page 767 of Dr. Hollinger's
chapter in the Fields' Virology Text, there is that Thail and
study in there, and there were 2 children versus 31 in the
post-surveill ance period who had received the vaccine, but
devel oped hepatitis A
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So, a question, in that study, can you |l ook up for
those two individuals what was their serol ogi c assay on
their nodified test versus those 31, can you get sone
relative rate there to figure out howto interpret those
ELI SA val ues, for exanple?

But | see what we are discussing here, if you want
to develop a test to make sure that you can devel op
anti bodi es agai nst an antigen, sure, you develop a new test,
but you have got to go through the whole clinical trial to
show if that antibody test correlates to imunity. Those
are two separate things.

DR. THRUPP. Well, the point Dr. Specter is making
is that that has been done presumably in previous trials.

DR. HOOFNAGLE: No. They showed the vacci ne was
i mmunogeni ¢, but then they al so showed the vacci ne was
effective, but those things weren't necessarily correl ated.
The vacci ne was effective, but they have not correlated the
ef fecti veness of vaccine with how i mmunogenic it was, unlike
in hepatitis B where there is sone data that less than 10 IU
is not protective, it is not real solid data, but it's
pretty good data. |In hepatitis A that hasn't been
established yet, has it?

DR. THRUPP: So, your point would cone back ful
circle.
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DR. HOOFNAGLE: | would cone back that the only
use of this test is to evaluate new vaccines, and if the FDA
iswlling to look at nodifications of assays, | don't see a
need for a new |licensed assay as a di agnosti c.

DR, HOLLI NGER But, Jay, let ne ask a question
here | guess. First of all, | agree, | think the vaccine is
good and protective, but a lot of patients want to see a
nunber that says that they have been protected, quote
"protected,” and so you give themthe vaccine and after
their two doses, you now test them and they don't have any
anti bodi es.

DR. HOOFNAGLE: There is no governnment agency that
is recommendi ng that you do that.

DR. HOLLINGER: | know.

DR. HOOFNAGLE: So, just go to the lab and nodify
the assay and say here is the nunber. But the FDA shouldn't
have to go around regulating the world to stop you from
doi ng that.

DR. THRUPP: Could | ask Dr. Fields to comment
once nore?

DR FIELDS: Thank you. Let's understand that
this 10 MU or 20 MU level that afford protection is based
on the current sensitivity of the available test. In fact,

we don't know what the |level MU val ue would be that affords
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protection. It may be nuch |ower than that.

DR. HOOFNAGLE: I n what disease?

DR. FIELDS: Hepatitis A. W know about hepatitis
B, that is for sure. Unlike hepatitis B, we don't know what
| evel of circulating antibody affords protection. It is
strictly based on the available test that we have right now

DR. HOLLINGER: Along that sane |line, when the
i mmunogl obulin was given, you rarely could detect it in the
bl oodstream yet we know that the vast mpjority of these
patients, 80 percent, nmaybe even 90 percent of themare
protected agai nst getting hepatitis A

DR. FIELDS: But that was still using--

DR. HOLLINGER: Wth undetectable anti-HAV.

DR, FIELDS: But that was still using the |icensed
test in the United States.

DR. HOLLINGER That is what | amtal king about.

DR. THRUPP: Dr. Charache.

DR. CHARACHE: | just didn't want to prejudge that
because one branch of the FDA used a given test, that it
meant that the Devices Branch had evaluated it, so | think
the fact that Dr. Specter was commenting that the FDA had
al ready used it, doesn't nean that it was necessarily the
kind of thing one would market for general use.

DR. SPECTER. We are not tal king about marketing
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it for general use. W are talking about using it as a
standard to see if a test is effective by conparison for
detecting imunity.

DR. CHARACHE: But | don't know that it has been
standardi zed to a point that one could use it as a
predi cat e.

DR. GUTMAN: But that would be the issue to be
answered in the sane way as we tal ked about when we were
tal ki ng about the nucleic acid anplification.

DR. CHARACHE: Exactly.

DR. GUTMAN. |If the data does exist to support
that performance, then it mght, in fact, be a reference
agai nst which an ultra-sensitive assay coul d be eval uated,
but it woul d depend on what the data shows.

DR. HOLLINGER: So, John, | think in any new test
| guess that cane up, | guess one of the ways in eval uating
woul d be to do parallel testing, forget the vaccine and this
ot her one, but to do parallel testing on a variety of
sanpl es, immune patients, if they have acute patients that
cone in, and so on, acute sanples, and so on, and see if
they are conparable and if the false positive rate is
acceptable. | presune that is what you woul d consider or
not consi der.

DR. TICEHURST: WMy | respond to a coupl e things?
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DR. THRUPP: Dr. Ticehurst.

DR TICEHURST: Just to put the ultra-sensitive
i ssue perhaps to rest for the next year or whatever, | think
there are data fromwhich | would conclude that the kinds of
configurations that were nade in the vaccine studies, and
keep in m nd--sonebody said this before, Dr. Ng said it--
just because there is an immune response to the antigen
doesn't nean there is protection.

The data support that those responses that were
detected by those reconfigured assays or the hone brew assay
do not necessarily correlate with protection. Dr. Fields or
sonebody can correct ne if | amwong. |If | renenber
correctly, the data that were cited in the ACIP
recommendati ons said that although about 95 percent of
peopl e had a detectable response by one of these
ultra-sensitive assays within two weeks of their first dose
of vaccine, only about 60 percent had detectable
neutralizing antibodies to the virus. That is usually what
nost peopl e accept as the criterion for immnity, but it is
not a practical reference point.

If we wanted to study this kind of thing, the type
of study that Tom Sims in our branch suggested was one |
referred to earlier, and it has been alluded to, there are
| ots of people that get inmmune globulin, and as Dr.
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Hol I i nger said, they are known the vast mgajority of tinme to
be protected, but have very, very low |l evels of antibody,
and there are studies that have quantified that antibody by
what ever neans. Those are the kinds of people that could be
used for validating a cutoff, if that were the case, but it
is not an easy study to do.

Wth regard to the issue about doing the
conparative studies, | may not express this well, but it is
sonething that strikes--it is not the typical sort of study
that we expect for a Class IIl device. Again, it depends on
t he indication.

If the indication is to detect evidence of a past
i nfection, whether for the purpose of pre-vaccination
susceptibility or as an exclusionary diagnostic, it is not
typically what we expect of a Class Il device. That
doesn't nean it is not scientifically appropriate, but |
just wanted to throw that out.

Keep in mnd that the stuff that was di scussed at
the very beginning of the day, the way we regard these
assays and the concern, the risk, not the risk of the
device, but the risk of false results leading to
m sdi agnosis, and that is the thing to consider. | wll
have to think about that or we should all think about that,
if conparative testing for total anti-HAV would allay any
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concerns about the inplications of false results for total
anti - HAV assay.

One thing to keep in m nd, as a nunber of people
pointed out to nme, a lot of l|laboratories traditionally have
used the total anti-HAV assay as a first-step assay before
they do an IgManti-HAV assay. There is an assunption there
that the assay has a very high negative predictive val ue,
and | don't know, the fact that it is often--that is not in
any package insert, it is sort of a |aboratory practice,
sort of an off-label use as it were--if that frequent use
woul d | ead you to reconsi der what you said.

DR. HOLLINGER: Basically, | think the reason that
that is done is that the total antibody test is a very short
test, it's a day test, so you can do it, if it's positive,
then, you can put your IgMtest on, which is an overni ght
test, and it saves noney because many of themare going to
be negati ve.

| think, John, that is the reason why, and it
makes sense, because all I gM antibody-positive tests are
going to be total antibody-positive, so if you do the total
antibody and it is negative, not essential to go ahead then
wth the IgMtest, and the vast majority are going to be
that way. So, | think that was probably the reason, a good

reason why that is done. | think economcally, it nmakes
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sense.

DR TI CEHURST: But you are assum ng that the
negati ve predictive value of that first assay is very high

DR. HOLLINGER  Yes, | am assum ng that, yes.

DR. SPECTER. That is the point that was nade
earlier, John, there is not a problemwth sensitivity in
infection, it is really with vaccination, so the concerns
about infection in a highly sensitive test don't seemto be
war r ant ed.

DR. THRUPP: Sone aspects of the | ast question
t here have been perhaps alluded to at least. |f new studies
are essential, when should they be perfornmed, pre-market or
post - mar ket ?

DR. CHARACHE: That is awfully hard to answer in
abstract. Alnost certainly the answer is both as many
post - market as are safe, as many pre-nmarket as are required.

DR. THRUPP: Are you running for governor?

DR. CHARACHE: Not in Maryl and.

DR. THRUPP: | don't see a lot of hands up to try
to give a nore definitive answer than Pat's. | don't think
we are going to get any nore answers there.

Are there any nore questions on the hepatitis A
i ssue before we open for industry and public response on any
of the topics for the day?
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No nore hepatitis A Ckay. Then, let's reopen
t he session, on which we have already had sone comments on
hepatitis A, fromthose in the audi ence, but does anybody
el se want to ask any questions or enter any conments about
A, B, or C? Dr. Fields, CDC

Industry and Public Response

DR. FIELDS: Thank you. | would like to make a
few coments about the test for detection of genones,
nanmel y, pol ynerase chain reaction. There has been a | ot of
di scussion about PCR and its utility, with regard to
sensitivity and specificity, as well.

| renmenber our esteened col | eague, who i s not
here, Dr. Bob Purcell, | renenber a presentation that he
once gave during he showed two consecutive slides. One was
advantages of PCR, and it said sensitivity and specificity.
The very next slide was disadvantages of PCR and it was
al so sensitivity and specificity. | think that is very,
very true.

| would like to point out that PCR by its very
nature, is highly specific. It is intrinsically specific
because it relies on hybridization, which is probably a | ot
nmore specific than an antigen antibody reaction.

So, | would argue then that the specificity

probl em surrounding PCRis not intrinsic to the technique
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itself, but it rather speaks to specinen processing and
probably, to a much larger extent, |aboratory environnent.

| think Roche has done a very good job addressing
these issues by the inclusion of UTP and downstream
treatnent with UDG to prevent contam nation. M question to
FDA is whether or not it would be in the purview of their
organi zati on when | ooking at l|icensing PCR tests, whether
they woul d take into consideration the |aboratory in which
these tests are being done, the configuration of the
| aboratory in which they are being done, because | think
that is the major issue with regard to the anplification
assays.

DR, TICEHURST: Can | respond to that?

DR. THRUPP: Dr. Ticehurst?

DR, TICEHURST: M. Poole said | couldn't respond.

M5. POOLE: We will take that into consideration,
Dr. Fields. Thank you

DR. HOOFNAGLE: | didn't actually understand what
you were saying. Wuat do you nean? O course, they take
everything into consideration.

DR. FIELDS: Do they?

DR. HOOFNAGLE: You nean the extra steps to ensure
| ack of contam nation?

DR. FIELDS: That is right, the laboratory in
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whi ch the assay is being done. FDA, | know controls the
safety and efficacy and effectiveness of the assay itself,
but the problemw th PCR and these other anplifications, not
signal anplification, but target anplification procedure is
i n speci men processing and | aboratory contai nnent.

DR. HOOFNAGLE: | agree.

DR. FIELDS: That is what | nean.

DR. HOOFNAGLE: That is what | neant by stressing
that the FDA shoul d assess how the test operates in the
field, not just in your |aboratory or in Roche's Central
Laboratory, sent out to clinical |aboratories, howit works,
that is an inportant el enent.

DR. FIELDS: One only has to |ook at the data from
t he Euro-Hep panel.

DR. THRUPP: Dr. Zabransky.

DR. ZABRANSKY: When | started doing the RT-PCR
the Roche test, in ny |laboratory, they cane in and, quote,
"certified" ny laboratory as dictated by FDA is ny
understanding. This was required. | amtalking about HV
now, H'V viral load testing. This was dictated or told to
them by FDA that we had to do this, and | think anybody t hat
is doing the Roche test had to go through that, quote
"certification" process which was given by the conpany.

DR. GUTMAN: | can make a couple of comments. For
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new t echnol ogies like nucleic acid anplification, we, as a
routine for nost new technol ogi es, would be asking for site
data. That is a m xed bl essing because we don't choose the
sites, the manufacturers do choose the sites, and you can
lull yourself into a fal se sense of security thinking that
three or four or five selected sites will extrapolate into
all of Anmerica, but we do have sone insight into
site-to-site variation.

We do al so have sone ability when we have conpl ex
technol ogi es to put recomendati ons for use based on that
site experience. W can talk about running assays in
different roons and having trai ned operators and havi ng
educational progranms or having certain types of quality
control. | think this panel, in fact, was notorious for
having dealt with quality control issues on nucleic acid
anplification technique sonetine in the last two or three
years and had specific requirenents which |I presunme ended up
i n package insert |abeling.

Where we fall short is obviously we don't regul ate
| abs, we leave that up to CLIA and so the final step in
assuring that the package inserts are being followd and
that the certification prograns are being followed is a
little bit at the edge of our reach, but we do everything we

can to understand lab tests in the best way we can and to
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comuni cate in the package insert the best way we can, and
to try and ensure that the products are used appropriately,
according to instructions. Sonetines we win and soneti nes
we | ose.

DR. THRUPP: Do we have sone other comments from
i ndustry or other interested observers? Yes, sir.

MR, WESOLOWNSKI: My nane is Al ex Wesolowski. | am
from Roche Mol ecul ar Systens. | am Senior Director of
Regul atory and Clinical Affairs.

| would just like to address the issue about
training. This panel, this very panel actually went
approvi ng our MIB tests approximately a year or so ago, did
recommend that we institute a training programfor new users
of the test system which we have done, and we do continue
to do that to today. Dr. Zabransky is absolutely right. W
al so have a certification and training programfor HV tests
and, in fact, as | think a reputable manufacturer, we have
instituted training prograns for all of our products. So, |
believe we do effectively deal with that issue.

The training programdeals not only with howto
run the assay, but also howto set up the |aboratory, and,
in fact, all new operators are trained at a Roche site and
then we have sonebody go to the site where the testing wll

be done and tal k about good PCR | aboratory techni que and
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separation of different parts of the assay, including
speci nen preparation, reagent preparation and anplification
and detection.

DR. THRUPP: So, | am assum ng that your response
is indicative that the FDA recommendati ons that came out
previously were hel pful in your inplenentation of this.

MR, WESOLOMABKI: | think it is fair to say that we
had a lot of fruitful conversation and di scussion wth FDA
about how this technol ogy shoul d be handl ed and what needed
to be done to educate and train people on howto use it
properly.

DR. HOOFNAGLE: | have a question | guess to Roche
about the standardization of your assay and the |evel of
cutoff, basically quantitation. One of the concerns that we
have had in the field is that the different conpanies that
have cone in with assays for quantification of both B and C,
they have different standards, so that a Roche standard t hat
is, say, 100,000, in another conpany's assay wll be a
mllion or sonething like that. Howis this going to be
resol ved?

MR, VWESOLOABKI : Wl l, we would propose to work
together wth the agency and hopefully other nmenbers of
industry to cone to a consensus standard, so we are al

calling apples "apples," and oranges "oranges."
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It isalittle confusing right nowif you | ook at
the state of affairs with H'V, quantitative H V testing,
where our test is currently the only approved nethod, wl|
give you one result, and perhaps you can get two- or
three-fold different results wth one of the other available
met hods.

| think long termwe all want to nove to an
i nternational standard. Unfortunately, the international
st andards have been slowin forthcomng. There is a group
in England right now proposing the availability of an HCV
material as an international standard. W are trying to
work with themas closely as possible to ensure that
devel opnent .

DR. THRUPP: From a regulatory or the FDA
standpoint, Dr. GQutman, can you offer any insights into this
real issue?

DR GUTMAN: No, | think actually he has got it
right, that we probably need to work with industry and with
ot her governnent groups to try and hel p them st andardi ze.

It is not something that we are in a position to do on our
own. It is certainly sonmething that we are in a position to
assist with, though we have got a pretty full plate right
now, and I amnot sure where it fits in our agenda. It is a

really inportant issue.
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One is | ooking at the upper end of technol ogy, but
if you |l ook fromour division, we |ook at the | ow end of
t echnol ogy and see sone horrifying | ack of standardi zation
at the other end, as well, so it is a thing that we haven't
done particularly well historically and need to do better in
the future. Maybe as we reengineer and reform we will have
energy and tine to redirect in new ways.

DR. THRUPP: Are there any other comments fromthe
audi ence? Are there any other suggestions or comments from
t he panel nenbers?

DR, HOLLI NGER: Just on what was said here with
Roche. W, in the last year, did proficiency testing of
five |l aboratories in this country for HV of which Roche
participated. | think it will be published in March.

Basi cal |y, what surprises or what pleases, |
guess, the whole thing, in other words, there were 35
sanpl es sent out, they were in duplicates, triplicates, et
cetera. They were all the sanme grade, the nbst comon one
here in this country, and they were done under code by
Roche, Chiron, NSBA, |igase chain, and our own assay, SO
there were five | think that were done, and what surprises
is that four of the five actually canme out very close in
terms of nunbers, extrenely close on the nunbers, that is,

100, 000, they were very close right down the line onit, so
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t hat was an encouragi ng finding.

So, as | said, | think that the kits, regardless
of where they are bei ng manufactured and by whom under the
proper control, can lead to--and with the proper
standards--can |l ead to conparable results in nost cases.

DR. THRUPP: Was the fifth one a different
set poi nt because of sone differences in the technol ogy?

DR, HOLLINGER W actually don't know, and they
don't know the reasons, but they were about a log off with
what everybody el se was getting, and that is being | ooked
at, but there has been no explanation for it.

DR. THRUPP: That hel ps the background, the
background noi se.

DR. HOOFNAGLE: This relates both to quantitative
and qualitative tests, and the quantitative tests, of
course, the titer, but also in the qualitative tests, what
| evel are you detecting down to? It is actually critical to
future studies of therapy.

DR. THRUPP: Any ot her comments?

Dr. Gutman, Dr. Ticehurst, are there any ot her
questions that the FDA would |like to throw out?

M5. POOLE: Were there any questions that you feel
you didn't get a response to, that you need a response?

DR TICEHURST: What | would like to do, if |
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coul d, please, would be to run back through the questions
that were presented at the beginning of the day, and naybe |
can re-present those and summarize in terns of where we did
get answers, and maybe reflect on where we didn't.

| have di sconnected enough synapses by this point
that | amnot sure | can go through and give you a stock
answer. Wth a five-mnute break, | could do that if you
want nme to do that.

DR. GUTMAN: Wy don't | suggest that we not do
that. | think it has been a |ong day, and what | woul d
suggest is that you take, particularly the general
guestions, home with you, and also the people in the
i ndustry or public or CDC take the questions hone, and those
of you who are very kind-hearted and don't m nd giving the
government a little extra tinme for whatever we are paying
you, mght actually try and sunmari ze your thoughts based on
t he context of your colleagues here, and feed them back to
Dr. Ticehurst in the next--well, | gave you 90 days, but if
you got them back in a couple of weeks, we would be
grateful.

Qur intention is to interact wwth industry at this
point and we won't | eave you out of this interaction. |
don't think we wll have another formal panel neeting
i mredi ately, but whatever the fruits of our interaction wll
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be, we will share with you, to have ongoi ng insight, and so
you will have tinme to titer up or to titer down.

We are very anxious, we think there is a |lot of
really exciting new technol ogy that needs to be out there to
hel p you run | abs and provide patient care, and the issue is
it isreally inportant to us to get it right. W don't want
to get it too high, and we don't want to get it too |ow, we
want to get it right. | amnot sure | amgoing to ask John
or you to pull it all together right now, that's not
reasonabl e.

| personally want to thank you and particularly
t hank our Chair and thank John for the incredible work that
you guys have done in keeping us noving and providi ng, not
all the answers, but a lot of interesting insights.

DR. THRUPP: That is a nice closing comrent.

Thank you, Dr. Gutman, and if there is no other business, we
can decl are the neeting adjourned.

[ Wher eupon, the proceedi ngs were recessed at 4:30
p.m, to reconvene on Friday, February 13, 1998, at 9:30

a.m]
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