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PROCEEDI NGS
Call to Order

DR. GULICK: Good norning. | amTrip
Gulick fromCornell. | would like to call to order
this neeting of the Antiviral Advisory Conmittee.

W will start with the introduction of the
conmmittee nenbers. Dr. Sun, can you |ead us off?
Pl ease state your nane and your affiliation.

DR. SUN: Eugene Sun, Abbott Laboratories.

DR LOK: Anna Lok, University of
M chi gan.

DR. HOOFNAGLE: Jay Hoof nagl e, NI DDK, NI H.

DR GOODVAN: Zachary Goodman, Arned
Forces Institute of Pathol ogy.

DR BLOCK: Tim Bl ock, Jefferson Medical
Col I ege and the Hepatitis B Foundation of Anerica.

DR. KUMAR  Princy Kunmar, Georgetown
Uni versity.

DR SCHAPI RO  Jonat han Schapi ro,
St anf or d.

DR WOCD: Lauren Wod, NCI, NH.

DR ENGLUND: Janet Engl und, University of
Washi ngton, Seattl e.

DR. STANLEY: Sharilyn Stanley, Texas

Depart ment of Heal th.
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DR TURNER  Tara Turner, Executive
Secretary for the conmittee.

DR. FLETCHER: Courtney Fl etcher,
Uni versity of Col orado Health Sciences Center.

DR DeCGRUTTOLA: Victor DeGuttol a,
Harvard School of Public Health.

DR SHERVMAN:. Ken Shernman, University of
G ncinnati.

DR MATHEWS: Chris Mathews, U. C., San
Di ego.

DR WONG Brian Wng, V.A Hospital in
West haven, Connecticut and Yal e University.

DR SOON: G eg Soon, FDA.
LAESSIG Katie Laessig, FDA
MURRAY: Jeff Murray, FDA
Bl RNKRANT:  Debra Birnkrant, FDA.

GOLDBERGER: Mark Col dber ger, FDA.

T 33 33

GULI CK: Thank you.
Tara Turner will now read the conflict of
i nterest statenent.
Conflict of Interest Statenent
DR. TURNER: The foll owi ng announcenent
addresses the issue of conflict of interest with
respect to this neeting and is made a part of the

record to preclude even the appearance of such at
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this neeting.

The Food and Drug Administration has
approved general -matters waivers for the foll ow ng
speci al governnent enpl oyees which permts themto
participate in today's discussions; Drs. Victor
DeG uttol a, Janet Englund, Courtney Fletcher, Roy
@ulick, Princy Kumar, Wn Christopher Mathews,
Jonat han Schapi ro, Kenneth Sherman, Maria S ogren,
Bri an Wong, Lauren Wod.

A copy of the waiver statenents may be
obtai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A30
of the Parklawn Building. In addition, Sharilyn
Stanley, MD., does not have any current financia
interests in pharmaceutical conpanies. Therefore,
she does not require a waiver to participate in
today' s di scussions.

The topics of today's neeting are issues
of broad applicability. Unlike issues before a
conmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.
The conmittee nenbers and invited guests have been
screened for their financial interests as they may

apply to the general topics at hand.
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Because general topics inpact so nmany
institutions, it is not prudent to recite al
potential conflicts of interest as they apply to
each participant. FDA acknow edges that there may
be potential conflicts of interest but, because of
the general nature of the discussion before the
conmmittee, these potential conflicts are mtigated.

W would also like to note that Dr. Eugene
Sun is participating in today's nmeeting as a
non-voting industry representative. |In addition,
Dr. Nathaniel Brown is participating in today's
meeting on behalf of an informal industry
col l aborative group. As such, they have not been
screened for conflicts of interest.

In the event that the discussions involve
any other products or firns not already on the
agenda for which FDA participants have a financial
interest, the participants' involvenent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask, in the interest of fairness, that they address
any current or previous financial involvenment with
any firm whose product they may wi sh to coment
upon.

Thank you.
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DR GULICK: Thanks.

W will turn nowto Dr. Jeff Murray from
the division for opening remarks.

Qpeni ng Renar ks

DR MJURRAY: Good norni ng.

[Slide.]

I would like to wel cone everybody, the
conmmittee, guests and everyone to this very
i mportant neeting on clinical-trial-design issues
for drugs to treat chronic hepatitis B

[Slide.]

So why are we having this neeting now? As
Dr. Birnkrant nentioned yesterday, the nunber of
drug products undergoi ng devel opnent for chronic
hepatitis B has really increased. It has becone a
| arge proportion of our work now in the division.

Addi tional drug availability such as now
adefovir and | am vudi ne may change the types of
clinical trials that are now feasible. | think we
are entering into a new period maybe of active
control s, conbination therapies and, perhaps, new
trial designs.

It is always good to have a di scussion
like this after consideration of a new drug

product. It is a good exercise for the commttee
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and guests to go through to see the positive
aspects and pitfalls of a drug-devel opnent program
I think it is really tine that we reflect on the

| essons | earned fromthe first two drug-devel opnent
progranms in noving ahead. | think that we will
have better drug devel opnent in the future for
havi ng sone refl ecti on now.

[Slide.]

So the neeting focus is primarily on
antiviral drugs. W will nmention interferon and,
per haps, other imunonodul ators but, basically, we
are focusing trial-design issues for drugs.

The focus is also primarily on phase |1
studi es and, perhaps, postnmarketing studies.

Al t hough sone phase ||l drug devel opnment, phase
drug devel opnent, can be addressed, | think the
primary focus is phase I1l1I.

We want to address both conpensated and
deconpensated |iver disease and we hope that all
this will aid in the planning of future clinica
trials. W have to realize that there are ongoing
clinical trials now and so any recommendati ons made
today, however strong, we have to realize that
these may not be able to be incorporated into

ongoing trials.
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[Slide.]

So the key issues, and these are how the
questions will be divided in groups for the
committee to address, are what are the essential
patient popul ations for a marketing application,
sel ection of control arms, choice of primary
endpoi nt, al so secondary endpoints and, really, a
very crucial topic is long-termfollowup data, the
type of data that might allow us better prescribing
informati on, when to stop and start treatnent.

[Slide.]

Moving on to the next slide is the agenda
for today. Before the break, we will have two
tal ks that will provide background that will help
the conmittee focus on the questions at hand. Dr.
Jay Hoofnagle fromNIHw Il start at 8:30 with
Natural Hi story and dinical Virology of Hepatitis
B foll owed by an Overview of the Treatnment CQutcones
in Trials for Chronic Hepatitis B by Dr. Anna Lok
fromthe University of M chigan

We will have a short break. Follow ng the
break, a couple nore presentations. An industry
perspective by Dr. Brown from | denix
Pharmaceuticals. | might say that it is inpossible

for one industry to represent or speak for all, but
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portion of his talk does involve a collaboration
where several pharmaceutical sponsors had filled
out a survey indicating what were inportant issues
that the conmittee shoul d address today and what
are the inportant issues facing current drug
devel opnent.

Then two talks following that. | have a
couple of brief comments and then Dr. Soon, a
statistician fromour division, has done quite a
few anal yses correl ati ng neasurenents such as ALT
and HBV DNA and histol ogi c outconme. Follow ng
lunch, there will be an open public hearing. Then
we will address the questions. This will be done
inaslightly different format. W wanted to have
more w despread participation so, after each bl ock
of questions, and those are dealing with the key
issues, | think we are going to allow five to ten
m nutes of open-mike tinme at Dr. CGulick, our
chair's, discretion

During that tinme, anybody can pose a
comrent, a question or a clarification to the
conmmittee if they felt that an i ssue has not been
addressed that they were interested in.

So, with that, I will turn it over,

actually, to Dr. Hoofnagle for our first
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present ati on.
Natural History and dinical Virology of
Hepatitis B

DR HOOFNAGLE: Thank you, Dr. Mirray and
all, for inviting nme to cone to talKk.

[Slide.]

When | first entered the field of
treatnent of hepatitis Bit was very nuch
different. |1 had to go around the country to drug
conpani es to convince themto try to let us use
drugs to treat hepatitis B. | amglad now they are
coming to the NTH in Bethesda with interest.

I was asked to give an overview of the
virol ogy and natural history of the disease.

[Slide.]

So, for many of you, this is very sinple
but, to begin with the hepatitis-B virus, which is
a quite unique virus; it is small doubl e-stranded
DNA virus that belongs to the famly called
Hepadenoviridae. It is the only human formof this
inthis famly. There are sonme rodent and bird
viruses that are very sinilar.

Infection with hepatitis Bis restricted
to humans and hi gher apes, a very endangered

species, so we don't have nice, easy ani mal nodels
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1 of the disease. But, the human provides a | ot of

2 source for study.

3 The virus is found in the blood in very

4 high | evels, extrenely high levels, and quite

5 variable fromas | ow as barely detectable to as

6 hi gh as 10 10 to 1011
virions per m. Now, to conmpare

7 this to, like, hepatitis C, there, nopbst people

8 circulate viruses in a very tight, narrow area

9 bet ween 10 5 and 107

Here, there is a broad range

10 and the different ranges of the viral levels are
11 i nportant clinically.

12 The virus can cause both an acute and a
13 chronic hepatitis but, unlike in hepatitis C

14 chronic hepatitis is sonewhat the uncomon out come
15 of this disease, at least in adulthood. Probably
16 only 5 to 10 percent of patients with acute

17 hepatitis B virus infection after the age of 20

18 wi || devel op chronic infection.
19 It is spread by parenteral, sexual and
20 mat ernal -i nfant routes. In this country, the ngjor

21 route of spread is sexual spread. W do see a |ot
22 of inported hepatitis B, immgrants from areas of

23 the world where this disease is conmmon.

24 It has a marked geographical variation and

25 incidence. This disease, for instance, was al npst
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14
a university disease in China and Sout heast Asia so
that, by the age of 20, 80 percent of people had
been infected with hepatitis-B virus unlike in the
United States where this is really an unconmon
di sease

Popul ati on-based surveys suggested about 5
to 10 percent of Anmericans, at nost, wll get
infected sonmetine during their life.

[Slide.]

Here is a cartoon of the virus-like
particles that you see in serum The virus,
itself, is this particle called the Dane particle,
named for Dr. Dane. It is a double-shelled
particle with a surface-antigen environnent and a
core-antigen nucl eocapsid core.

Inside of the core is a doubl e-stranded
circular nolecule of DNA. Interestingly, the
virus in the liver produces a | ot of other
particles. Spherical particles and tubul ar
particles actually outnunber the Dane particle by
10 to 10,000 to 1. These are inconplete virus
particles nmade up only of surface antigen and, of
course, this is the basis for the hepatitis-B
vaccine to i muni ze with inconpl ete noninfectious

particles.
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Also in serumis another antigen, the
hepatitis-B e-antigen. It is a soluble antigen
It doesn't have structure. You can't see it on the
el ectron mcroscope. It is about 19 kilodaltons in
size. Interestingly, it is a byproduct of the
production of core antigen.

[Slide.]

This is the typical type of display of the
hepatitis-B virus DNA. These here show you the
doubl e-stranded circul ar nol ecul e of DNA
Actually, it is neither circular nor
doubl e- st randed.

One of the strands is inconplete here, so
it is partially doubl e-stranded. Furthernore, both
strands are actually linear mol ecul es hel d together
by overl apping bases. This slide is incorrect.
There is actually a nick right here, a nick right
there, so that the ends of the DNA are not
covalently closed as it circulates in serum

Once it gets in the liver, this is
repaired and it becones a doubl e-stranded nol ecul e
that sits in the nucleus, the so-called circul ar
DNA, and that nmakes RNA of the hepatitis-B virus
which is reverse-transcribed in the replication of

the virus back into DNA. So it has a very peculiar
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replicative cycle.

It is very inportant for the natura
history and the treatnent of this disease that the
nmol ecul e that we are trying to get rid of is the
most difficult to get rid of and that is this
doubl e-stranded circular DNA that sits in the
nucl eus of hepatocytes and spits out RNA

So, inhibiting the replication of virus,

it is very hard to get to that stable nol ecul e of

DNA.

The DNA has four open reading frames as
shown in these color arrows. First of all, the
surface antigen, the envel oped gene. It is a

conplex antigen and it has three start sites so it
has three different sizes, large, nmddl e and snal
hepatitis-B surface antigen

Here is the core-antigen gene. It also
has a strange structure. It has a precore region
and two start sites. You can synthesize--if you
start fromhere, you synthesize core antigen that
is incorporated and is the nucl eocapsid of the
virus. |If you begin at the precore region, you
synthesi ze a protein that is post-translationally
cleaved into a soluble nol ecul e, e-antigen

So there is no separate open-reading frane
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for e-antigen. It is synthesized off the core gene
and it shares sequence with the core gene. It is
probably one of the secrets to the inmunol ogy of
this virus but | haven't figured out what that
secret is.

Then the | arge brown arrow is the
pol ynerase gene. It is a nmultifaceted pol ynerase
that can synthesize both the negative and positive
strands off of its own DNA or off of its own RNA
You see how it overlaps. These genes are
overlapping. It is amazing that there is no
nucl eoti de base in the hepatitis-B virus that isn't
used, so it is not based |ike the hunman genone on
entrons and exons.

Furt hernmore, nost bases are used twice in
that they are used either to produce surface or
pol ynerase, or pol ynerase and core and so forth.
There are also a | ot of enhancing and pronoter
regions so that this is one of the nobst conpact
DNAs of any virus.

This is meaningful in several ways. For
one thing, the virus can't nutate very nuch
because, if it nutates, it has got a lot of
compensation to do. For instance, if you nutate a

base here, you can affect both the surface and the
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pol ynerase gene. This is inportant also in talking
about nutants and antiviral resistance.

This region here is called Region X. Its
function is somewhat unknown. It is a
transactivating factor that is sonehow inportant in
the replication of the virus.

[Slide.]

Here are the RNAs of the virus. There are
multiple RNAs that are of different sizes, sone
that just synthesize surface antigen and the
pregenone from which DNA is nade by reverse
transcriptase. This is so-called pregenone, the
purple one. This shows you the nick here on the
i nconpl ete strand.

[Slide.]

Crcular, partially double-stranded, poor
open-reading frames. Replicates largely in the
liver. It may replicate in stemcells in the
pancreas and in the spleen and bone nmarrow, but not
in very high levels. Furthernore, | don't think it
is aprivileged site. If you inhibit hepatitis-B
virus one place, you are probably inhibiting it
el sewhere. It replicates through an RNA
i nternmedi ate and reverse transcription

[Slide.]
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1 So the infectious cycle of hepatitis-B
2 infecting the liver with a very rapid production of
3 virus, 10 11 to 1013 virions

per day in someone with a
4 very productive infection, virus half-life of one
5 to two days.
6 [Slide.]
7 So let's talk about mutants of the
8 hepatitis-B virus. Variations in nucleotide
9 sequence in one of the hepatitis-B virus genes can
10 result in a change, either in the virol ogica
11 nature or, in some cases, the clinical features of
12 the di sease. Various genes that have been found
13 mutations in each. The fanpus nutations of the
14 surface-anti gen gene are vacci ne-escaped variants
15 where the virus is not neutralized by antibody
16 to--the typical antibody to hepatitis-B surface
17 anti gen.
18 The core gene has inportant nutations
19 whi ch can affect disease severity or the
20 serol ogi cal and clinical nmanifestations. An
21 i mportant nmutation in the precore regi on nakes a
22 virus that cannot produce e-antigen, for instance.
23 Finally, the polynmerase gene which is inportant to
24  this audience because it can affect replicative

25 efficiency of the virus and resistance to antiviral
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agents.

[Slide.]

So the core region mutants. An inportant
one is in the precore region. A nmutation can occur
that results in the inability to produce e-antigen
What happens is there is a Gto A change at
nucl eoti de 1896

[Slide.]

VWi ch creates a stop codon in the precore
region. So it blocks the synthesis of e-antigen
Thi s nucl eoti de, again because of the conpact
nature of the hepatitis-B virus, doesn't affect
just e-antigen. It also affects replication of the
virus because this is in the highly structured stem
| oop call ed epsilon encapsidation signal region of
the RNA. So it is a part of the RNA structure that
is responsible for replication

If this nmutation disrupts the stem| oop,
the virus won't replicate. For this reason, this
nucl eoti de which is opposite this one in the stem
| oop, you have to have a T for the stemloop to be
stable. The inportance of that is that this
mutation, this e-negative mutation of hepatitis-B
virus occurs largely in three of the four najor

genotypes of hepatitis B
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Genotypes B, Cand D have a T at this
regi on whereas genotype A does not. Therefore,
patients with genotype A rarely devel op
e-negative-variant di sease.

[Slide.]

Enough of the nol ecul ar biology. W wll
cone back to that a little bit in talking about the
natural history of hepatitis B. This virus
infection has multiple outcones and these
percentages are based on studies long in the past
of acute hepatitis B which showed that the najority
of people infected with the virus--this is
adul ts--do not have clinical disease. They have an
asynptomati c subclinical infection, clear virus and
make antibody, and they are protected for life.

This is 65 percent of people infected with
the virus, so that when you test people for
anti body, you find people in the popul ation that
have antibody to hepatitis B but they deny a
previous history of hepatitis B

They have been infected. They have been
| ucky and have had an asynptonatic subclinica
infection. About a third of patients devel op
clinically apparent disease with jaundice and

synptons. They may not be di agnosed correctly but
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they had a period of disease. This can be severe
and lead to fulnminant hepatitis, sonmewhat rarely,
and it usually resol ves.

But, in a proportion of cases, and, as
said, in adults it is about 5 percent chronic
infection ensues. This 5 percent applies to
adults. It doesn't apply for children. Children
are nore likely to devel op chronic hepatitis B. 1In
fact, infection during the newborn period results
in chronic hepatitis Bin 80 to 90 percent of
i nfected children.

So part of the natural history is that if
it is spread by maternal -infant spread, if it is
spread in childhood, it is nore likely to becone
chronic and the disease perpetuates in it
popul ati on.

So what happens with chronic hepatitis B?
Does it invariably lead to cirrhosis? The answer
is no. Like nobst chronic liver diseases, only a
proportion of patients with these di seases devel op
cirrhosis. This is a guesstimate, that about 30
percent of people with chronic hepatitis B virus
i nfection devel op cirrhosis.

O course, if you take a popul ati on of

patients that cone to see nme in the liver clinic,

file:////[Tiffanie/storage/0807ANTI.TXT (22 of 347) [8/20/2002 12:57:51 PM]

22



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

it will be higher than 60 percent because these
people are self-referred, or they are sel ected.
There is this selection bias. But if you take the
whol e popul ation of people with hepatitis-B
infection, if you went around and screened
everybody, there are a | ot of people who have a
sonmewhat beni gn outcone that develop what is called
the inactive carrier state and are left with
hepatitis-B surface antigen but very |l ow | evels of
viral replication and no acconpanying |iver
di sease

Li ver cancer can result from chronic
hepatitis B. It occurs largely in people with
cirrhosis but sonetinmes not. Sonetines, it appears
to occur in people who are so-called healthy
carriers, inactive carriers

[Slide.]

Let me go through some of the serol ogy of
what | have just shown you. This is typica
resol ving acute hepatitis B if you happen to have
bl ood sampl es and everything fromthe very point of
exposure on. Wthin a few weeks of exposure, HBV
DNA is detectable in the serumand it rises to
fairly high levels. These are in mllions of

copies per m, high-level virus infection
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Once it reaches about that |evel, you have
onset of synptonms and ALT elevation. During this
period, also the patient is positive for surface
antigen and the e-antigen, the e-antigen reflecting
high | evels of viral replication

Wth the clinical disease, the virus is
cleared and e-antigen goes away. It is one of the
first things to go away, then HBV DNA, then surface
antigen. The synptons resolve and the ALT falls to
normal and patients with acute resolving hepatitis
B appear to have recovered fromthis di sease

That is not entirely true. This is a DNA
virus and, as a virologist will tell you, DNA
viruses often stay forever in the body and it is
probably true of hepatitis B. A person with
resol ved hepatitis Bis likely to harbor snall
| evel s of the hepatitis-B virus in the liver. It
is not harnful to themat all

How do we know that? W know that because
if you take a liver froma person who has recovered
fromhepatitis B who has the markers of recovery,
anti body to surface antigen and antibody to core,
and you transplant that liver into a naive person
at the tine of liver transplantation, that person

will devel op hepatitis B
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It is kind of the experinent in nature
that shows you that the hepatitis-B virus is
harbored in the Iiver and peopl e who recover,
recover probably for life; maybe not 100 percent
but for many.

If you do a liver biopsy in these
patients, you can often find small |evels of HBV
DNA in the liver. But you don't find it in the
bl ood, usually.

[Slide.]

Here is what happens to a person who
doesn't resolve the disease but devel ops chronic
hepatitis B. Again, HBV DNA appears in the serum
and goes up. The patient devel ops e- and surface
antigen and, usually, if you are testing, at the
time, will have ALT el evations but rarely jaundice
or synptons so they have a somewhat nild
subclinical hepatitis B

The problemis they don't clear virus.
They remain surface-positive, e-positive and
DNA- positive. Wiy do peopl e devel op chronic
hepatitis B and not recover? The answer to that is
we don't know for sure. It is probably
i mmunol ogi cal, usually a poor T-cell response to

core antigen and surface antigen in people who
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devel op chronic infection.

So high levels of HBV DNA and usually ALT
el evations persist in these people. They may be
very low. In fact, in children who develop this,
the ALT usually is normal or near nornal when they
devel op chronic hepatitis B despite high | evels of
virus and e-antigen. This has been called the
i mmune-tol erance state. | don't like that term but
that is what it has been called. So children with
chronic hepatitis B usually have mniml ALT
el evations but high | evels of virus.

What happens to themin the end is the
question. What you generally see is that once they
reach adul thood, the disease starts to turn on
Their enzymes go up and they start devel oping the
conplications of hepatitis B

[Slide.]

Here is what we call the transition to the
inactive-carrier state. A patient with chronic
hepatitis B, high |evels of DNA ALT el evations,
here out, let's say, three or four years after
onset of infection, has a flare of disease
spont aneously and clears DNA, clears e-antigen but
doesn't clear surface antigen.

That remmins. Develops anti-e. Generally
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the enzynes return to normal. This is the
generation of the so-called inactive-carrier
states. It can occur spontaneously. In fact, in
followi ng patients with chronic hepatitis B in
clinical studies, this occurs in about 5 to 10
percent of patients a year.

The inportance of this is that this is
what we acconplish with antiviral therapy. W get
chronic hepatitis Bto resolve but it doesn't go
away conpletely. You usually don't clear surface
antigen. You are usually left with surface antigen
and you are left with what, for lack of a better
term we call the inactive-carrier state. In this
state, the liver disease is generally not
progressi ve--general ly.

So that is what we acconplish sonetines
with antiviral therapy but it is inportant to
remenber this occurs spontaneously. As | said, in
5 to 10 percent of patients that we foll ow each
year, they do it on their own. This is what
pl agues studies of hepatitis B, spontaneous
i nprovenent. Hepatitis C, we never see spontaneous
i nprovenents. It is an easier disease to study
and, as you know, the FDA doesn't require placebo

controls for hepatitis C. But, for hepatitis B
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with this type of thing, maybe it is still needed.
| don't know.

The other problemis you can't predict it,
I don't think. You can predict it once this type
of thing occurs, once a flare occurs and the | evel
of virus drops. You can predict it alittle bit,
not conpl etely.

This is the slide | would have ended with
about ten years ago but the disease is not that
si npl e.

[Slide.]

That is what | refer to as the e-nutant
di sease, patients who develop a nutation in the
hepatitis-B virus DNA that prevents the virus from
maki ng e-antigen. So what happens there?

Here is what happens. This is a patient,
basically, that we were follow ng, Asian-born
patient, who had e-antigen and active di sease. W
are getting ready to treat the patient and he
cleared DNA, or went down fairly I ow, and he | ost
e-antigen. W thought he was going into the
i nactive-carrier state.

But, no. Hi s enzynes went up again. His
HBV DNA has been | ow | evel positive, intermttently

positive. Now, again, | ought to stress here that
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what we are neasuring in DNA here is fairly high

|l evels. This is using hybridization-based assays
so that this goes down to negative for DNA, but
that level is about 100,000 copies per mM. That is
about as | ow as you can go using typica
hybri di zati on assays.

So, when it is negative by that assay, it
may still be positive if you test it by pol ynerase
chain reaction, and, indeed it is. So this is
evolution to the e-negative nutant disease and this
is no better than the e-positive disease. |In fact,
it may be worse

These people tend to have flares of
di sease, intermttent worseni ngs and exacerbati ons.
It makes it very difficult to treat because, just
about the tinme you decide, well, this patient
really needs to be treated, they start to get
better on their own. So, an up-and-down course.

It makes it difficult to study particularly if you
want a stable | evel before you enroll the patient,
Ii ke nmost of these trials try to do

These patients will be knocked out if you
use stringent enrollnent criteria of a stable |ever
of HBV DNA.

[Slide.]
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1 These are the three clinical forms that

2 are inportant, general fornms, e-positive disease,

3 e-negative chronic hepatitis B and inactive-carrier
4 state. The disease is associated with raised ALT

5 and high levels of HBV DNA in serum

6 [Slide.]

7 These are the average |evels of virus that
8 you see in patients with e-positive and e-negative
9 disease, a little bit lower in e-negative disease
10 but it is a noving target in these patients whereas
11 the e-positive patient generally nmaintains a fairly
12 stabl e | evel of HBV DNA

13 I nactive-carrier; we say, they are

14 DNA- negative, but they are not, really. They have
15 low |l evel s. One of the things that we have trying
16 to work out recently is what | evel of HBV DNA--what
17 is the | evel above whi ch you see clinical disease,
18 you see liver disease. This is a guesstinmate,

19 about 10 4, 105. Below that,

the disease is usually

20 i nactive.
21 [Slide.]
22 Way don't we know that? We don't know

23 that because there haven't been good assays for
24 detection of HBVY DNA. It has been corrected in the

25 | ast couple of years with the devel opnent of
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1 quantitative PCR assays that are comrercially
2 avai |l abl e and appear, to ny mnd, to be quite
3 accurate and reliable. Using these assays that
4 measure HBV DNA down to around 100 to 500 copies
5 per mM, you find that what we call the healthy
6 carrier usually maintains somewhat |ow | evels of
7 virus, but the virus is there.
8 Wiy does it stay at that |ow | evel and not
9 go up? That hasn't been resolved. So patients
10 with active disease usually have virus hi gh enough
11 that can be detected by other assays. This slide
12 isalittle bit dated so sonme of these assays may
13 be a little nore sensitive now. But the
14 conventional hybridizati on assays just neasure down
15 to 10 5 to 106 virions per m which

s plenty

16 sensitive enough for the average e-positive patient
17 with chronic hepatitis B

18 It is a bit troublesone in the e-negative
19 group because they go up and down bel ow that |evel
20 and it, of course, will not detect patients who are
21 so-call ed healthy carriers who are usually

22 negati ve.

23 [Slide.]

24 I nmentioned genotypes of hepatitis B

25 virus. These are sonewhat inportant. W used to
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32
subtype virus. Now the virus can be genotyped.
These are seven genotypes that have been descri bed.
The first four are the nmpbst conmon in this country.
In fact, in the United States and Northern Europe,
the mgj or genotype is Genotype A

This is the genotype that has difficulty
evolving into the precore mutant. The inportant
thing here is that, in the studies in the 1980s in
the United States, when we were dealing with
| argely Western patients, non-Asian patients, in
this country who were being treated for hepatitis B
or being studied, nost of them 90 percent of them
had Genotype A. That is what we found.

In our studies of interferon fromthe
1980s, 90 percent of our patients had Genotype A
and the rest had Genotype D which is seen in
Sout hern Europe. It is also seen in drug abusers
in the country, Genotype D-ay.

Genotypes B and C are the genotypes of
Asi a, China and Sout heast Asia and Viet Nam One
is an adw so it wasn't separable from Genotype A by
serotyping. The other is adr which was.

So, now, when we see patients, | would say
50 percent of the new patients | see are Asian in

background, Asian or African in background. W are
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seeing a | ot nore genotypes B and C

[Slide.]

Changi ng to what we think about the
di sease. | was going to nmention sonething about
t he epi dem ol ogy of the di sease to show you that
acute hepatitis B, unfortunately, is still with us
despite the fact that we have a vaccine. It
accounts for about 34 percent of acute hepatitis B
that is seen. It has declined in incidence but it
is still here with us, seen in injection-drug
users, nen who have sex with nmen. The ngjor source
i s heterosexual activity.

So the United States has a way to go
before we control acute hepatitis B

[Slide.]

Next slide after that.

[Slide.]

Here is chronic liver disease in the
United States. What proportion is due to hepatitis
B? Hepatitis Bis not a very big piece of the pie.
It represents about 4 to 5 percent of the chronic
liver disease that is newy diagnosed in the United
States. This is a multicenter study conducted by
the CDC. Hepatitis Cis the big one here.

[Slide.]
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What are the conplications of hepatitis B?
The main ones are cirrhosis and end-stage |iver
di sease and, in that context, hepatocellul ar
carcinoma. There are a few extrahepatic
mani f est ati ons, glonerular nephritis and
polyarteritis nodosa which are sonewhat unconmon

[Slide.]

So how do we | ook at hepatitis B? What
are the features that are looked at in grading this
di sease and staging it, assessing it? The nmjor
one is liver histology. | think that, in hepatitis
B, we are still very dependent upon liver biopsy to
assess the need for therapy and prognosis of the
di sease

When | ooking at the liver biopsy, we | ook
at two things. W look at the activity, the
necr oi nfl ammat ory changes, necrosis and
i nflammati on. Second, we | ook at fibrosis. Now,
necroi nfl anmati on can cone and go. The enzynes go
up, it's higher. The enzynmes go down, it's |ower.
The liver biopsy changes | ag behind the enzymes and
they integrate the enzynmes over the previous year
or so.

So it is a nore integrated | ook at the

activity of the liver disease over tinme. | know
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the ALT may not correlate very well with these, but
if you have a | arge enough series, it does.

You usual ly ook at the inflammuation and
necrosis in three different things and you cone up
with a score. The fibrosis goes fromnone to
portal fibrosis to septal formation to bridging
bet ween portal and central veins, and then
cirrhosis.

The bottomline in chronic liver disease
in general is fibrosis, progression to cirrhosis.
Wiy do we even look at this? W look at this
because we think that the degree of
necroi nfl anmat ory change is prognostic for the
progression of fibrosis. That is what we believe.
I think npst pathologists will agree with that,
that if you have a high level of disease activity,
fi brosis devel opnent will be nore rapid.

[Slide.]

So here are the scoring systens for
hepatitis. These are the U S. systens. They are
basi cal |y based on systens devel oped at the AFIP by
Dr. Ishak and Dr. Knodell who devel oped the first
system here, Histology Activity Index. You wll
hear about HAI. It includes the three elements of

i nflammati on and necrosis as well as fibrosis, goes
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fromO, 1, 3 and 4.

This is the original system W don't
like it because it doesn't use enough nunbers and,
also, it junps fromlto 3. 1is mld, and 3 you
are already in trouble a little bit. You have got
bri dgi ng.

[Slide.]

So we noved away fromthis systemto the
next slide which is the system devised by Dr. I|shak
again. Actually, the first one is his system as
wel |l where fibrosis is categorized fromO to 6 so
we have nore nunbers to deal with and a better
gradation, where portal fibrosis is 1 or 2,
bridging 3 or 4 and cirrhosis early are inconplete
cirrhosis and conplete cirrhosis. So this is a
better scoring systemand | think we are all nore
pl eased with this.

The estimation of inflanmmtion in necrosis
is about the sane. It goes fromO to 18.

[Slide.]

Let me go a little bit into therapy as it
relates to the natural history

[Slide.]

And the issue of why do we treat patients,

what are the goals of therapy, which we will be
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dealing with today. Well, three magjor things; to

i nprove systens and quality of life. The trouble
is that the majority of patients with chronic
hepatitis C have mininal or no synptons. Many of
the drugs we treat themw th nake them nore
synmptomatic. So this is a pretty hard thing to
nmeasure and we have been reniss in our neasurenents
of synptons and quality of life in studies of

hepatitis B.

To decrease infectivity; this is inmportant

for sone patients, particularly if you are a
surgeon and you want to operate and you have
hepatitis B. But, for many patients, it is not an
enornous problem It can be a problemfor the
het er osexual single person who wants to have nore
sexual partners but for a person in a famly, you
can vaccinate famly nmenbers. So this is a |less
i mportant goal

The nobst inportant goal, the one that we
usual ly use, is to prevent progression of disease
to cirrhosis, to hepatic conpensation and deat h.
This is a slowthing to occur, though. |If you did
a trial that showed prevention of end-stage liver
di sease, you would have to do a study for ten or

fifteen years
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Furthernore, you would like to treat
patients earlier before they even cone close to
deconpensation. So we are not going to see trials
that prevent progression to end-stage liver disease
unless they are trials in patients with preexisting
cirrhosis.

[Slide.]

So what surrogate endpoints can we use to
correlate with these outconmes and what are the
appropriate endpoints; |oss of e, |oss of surface.
That woul d be a good endpoint, wouldn't it? |
think we would all agree with that. W wouldn't
need nmuch data to support that as an endpoint. |
think we would all agree with that. W wouldn't
need much data to support that as an endpoint.

Loss of HBV DNA or its fall below a
certain level. Normalization of ALT or inprovenent
in histology. The answer to that is you need all
of these put together

[Slide.]

In hepatitis C, the endpoints of therapy
have been kind of carefully defined and peopl e have
joined together and used themin all studies of
natural history and therapy. |In hepatitis B, we

haven't gotten together as well, but let's rem nd
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you about the types of responses and timngs that
are inmportant in hepatitis C | think they apply
to hepatitis B as well.

There are virol ogical responses, |oss of e
and HBY DNA. O course, if you don't have e, this
you can't use as an endpoint but you could use HBV
DNA as an endpoint. Biochemical, normal ALT,
hi stol ogi cal, inprovenent in histology. O a
compl ete response for hepatitis B would be all of
those and | oss of surface antigen as well,
resol ution of disease.

It is also inmportant and | think this is
what | would like to stress to the group here is to
define the timng of the response. Initial we be
somet hing that occurs early during treatnent,
either at three or six nonths. End of therapy is
what is the status when therapy is stopped.

Intrials of antiviral therapy in
hepatitis B, end-of-therapy response is what has
been used in | am vudi ne and, | guess, adefovir as
well. The problemis that, when you stop therapy,
patients may relapse. So a nore inportant endpoint
woul d be a sustained response. The question is at
what point after stopping can you call the response

sust ai ned, six nonths or twel ve nonths.
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In hepatitis C, it |ooks like six nonths
is quite adequate. | don't know that that is
adequate for hepatitis B, whether rel apses that
occur when you stop therapy all occur within the
first six months. That has not been defined. So
this is a probl em

Let nme add another type of response which
is called a nmaintai ned response. That neans the
response is present while continuing therapy. This
is the inportant issue in hepatitis Bis that we
are going to start tal king about maintenance,
conti nuous therapy, not therapy for a defined
period |ike four nonths or six nonths or a year but
| ong-term nmai ntai ned therapy. So we need to have a
definition of a maintained response.

[Slide.]

So here is a virological response. This
is the typical one that has been used in trials;

loss of e and fall of HBV DNA | evels bel ow 10

negative by hybridization assays. This occurs in
25 to 48 percent of patients given interferon,

al pha interferon, at least in the old studies, in
Western patients. It is my opinion that it is |less
comon in Asian patients although this is stil

ar gued.
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1 It occurs in 20 to 32 percent of patients

2 given a twelve-nonth course of |amivudine. It

3 occurs, unfortunately for the clinical trialists in

4 8 to 12 percents on no therapy. So you have to

5 show a difference here. Sonetines, that is hard to

6 do.

7 The question is is this response durable

8 and does it result in long-terminprovements in
9 di sease.
10 [Slide.]

11 Loss of e cannot be used as an endpo

12 patients with e-negative di sease and we general ly

13 rely, in them on a decrease in HBV DNA bel ow 1

14 The trouble is HBV DNA | evel s fluctuate wi dely,

nt

0

15 particularly in this disease. So how do we know

16 that we really have gotten anywhere, that the

in

17 response i s sustained? How durable is the decrease

18 wi t hout other changes in viral status?

19 I don't have an answer for that.
20 [Slide.]
21 Here is the response that we wish we could

22 achi eve which is loss of surface antigen and
23 devel opment of antibody to surface antigen. It
24 occurs in about 8 percent of patients given a

25 four-to-five-nonth course of al pha interferon
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|l east in the studies fromthe 1980s. It occurs in
1 to 2 percent of patients given a 12-nonth course
of lamvudine. It is rare on patients on no
therapy, actually. One of the npbst convincing

pi eces of evidence that these drugs work is the

| oss of surface antigen on a portion of patients.

It is extrenely rare in the treatnment of
e-negative form of disease, though, unfortunately.
Thi s response is durable.

[Slide.]

The second type of response is a
bi ochem cal response, fall of ALT into the nornal
range. This often acconpanies | oss of e-antigen
and a decrease in HBV DNA bel ow 105. It is not
durabl e unl ess the decrease in DNA is durable, so
it is a surrogate indirect marker. But it is a
surrogate indirect marker for the necroinflammtory
di sease

[Slide.]

For nost clinical trials, we do rely upon
hi st ol ogi cal inprovenents using virtually al
studies of antiviral therapy. Actually, in
hepatitis C, it may stop being used as the
virol ogi cal response is so convincing that it may

not be as necessary anynore. But, in hepatitis B
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it still is necessary.

Typically, in clinical trials, inprovenent
is called a two-point or greater inproverment in the
HAI score which ranges fromO to 22 conpared to
baseline. But we don't know whether that is really
a significant change, two points.

As | pointed out to you in HAl score
desi gned by Knodell, there is this skip between O,
1 and 3. So a two-point change could be froma 1
to a 3 which could easily be due to sanpling error
or to a different pathol ogist |ooking at the slide.

Furt hernmore, necroinflammatory scores can
change rapidly and get better and worse. |If the
person rel apses when therapy is stopped, that
i mprovenent that you saw on therapy is likely to
di sappear with tine.

Fi brosi s scores represent the best
evi dence for progression of disease but they are
unlikely to inprove much with treatnent and they
improve, if they inprove, very slowy.

[Slide.]

Al pha interferon is the first drug that
was |icensed for hepatitis B. It is a cytokine,
acts through receptors. Repegylated forns are now

avai l abl e and | suspect the trial of pegylated
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interferon will be starting up in hepatitis B

[Slide.]

This is the type of response, the
character of response that occurs with interferon
treatnent--1 nean, a good response in a patient who
is called a responder. This person had el evated
ALT and HBV DNA here by dot blot--this is an old
patient treated in the 80's with al pha interferon
treat ment.

The | evels go down and it beconmes negative
by the end of treatnent. He clears e-antigen. A
couple of things to point out. First of all, his
enzynes actually get worse on treatnent rather than
better. This is typical of the response to al pha
interferon. There is a flare of disease that
usual |y begins at about two nonths.

It is usually asynptomatic but
occasionally it will be synptomatic. Occasionally,
a patient will develop jaundice. Wth this flare,
the DNA falls and e is clear.

The second point | would Iike to make is
that the loss of e didn't occur during treatnent.

It occurred after treatnent. This is typical as
well. So, at the end of treatment, there is no

i nprovenent in this patient whatsoever. The
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end- of -treat ment response doesn't | ook very good,
does it? The enzynes are higher, stil
DNA- positive, still e-positive.

What is inportant is that, at twelve
mont hs, he has a sustained response. He is
e-negative. H's enzymes are not normal. He has
anti-e. This patient was followed indefinitely at
the NIH and, actually, at two years, when he cane
back, he had al so cleared surface antigen. This is
what we had found at the NNH O her people haven't
found it as commonly as we have, but in five- to
ten-year follow up, the patients who have |ost e on
al pha-interferon therapy, 70 to 80 percent of them
will clear s, sonetinmes nany years later. That is
very supportive.

So this is the best response with al pha
interferon. The trouble is not everybody has such
a response. Some people don't clear e. Sone
peopl e have a flare and don't clear e.

[Slide.]

Sone people do this. This person was
treated. He had a nice flare. In fact, he was
flaring when he started therapy. He clears
e-antigen rapidly, develops anti-e. Hi s enzynes

are normal. He does have an end-of -treat nent

file:////[Tiffanie/storage/0807ANTI.TXT (45 of 347) [8/20/2002 12:57:51 PM]

45



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

46
response. But, at nine nonths, he is e-positive
again and his enzynes have gone up again. He has
rel apsed before the twel ve-nmonth peri od.

This is Patient B. | will show you
Patient B again. Patient B has genotype B

[Slide.]

Here is e-negative chronic hepatitis B
with al pha interferon, what we used in the past.

We gave it up. W found that this is what happened
to virtually every patient we treated with
e-negative disease. You have a nice response
on-treatment. Al nost before treatnment, they becomne
DNA- negat i ve by hybridization. The enzynes are

nor nal .

But, when you stop therapy, these patients
rel apse. W have never had a |l ong-termresponse to
interferon on an e-negative patient. There has
been reported fromltaly, where this is nore
common, that they can get a long-termresponse in
about a quarter of people with a year of interferon
treat nent.

One of the difficulties is you don't know
when the patient really has responded. There is
not something nice like clearance of e-antigen

You rely upon the DNA test.
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[Slide.]

So interferon for hepatitis B had many
probl emrs and was effective only on a third of
patients. It is expensive. The side effects are
very difficult, can be very severe. W use high
doses of interferon in hepatitis B. It is not
appropriate for many categories of patients.

[Slide.]

Lam vudi ne cane al ong and was the answer
to many of those problens with al pha interferon
You have heard about this. It is approved for use
in chronic hepatitis B as a one-year course of
therapy but continuous long-termuse is conmon in
this disease because it is so easy to adninister
and has so few side effects

[Slide.]

This is what | call a naintained response
in tal king about responses in a patient on
| am vudine long-term This is ny Patient B that |
showed you before who rel apsed after interferon
He has bad di sease again, responds inmediately,
becones DNA-negative, beconmes e-negative, after a
year and a half of therapy.

Here are the histol ogy scores. He begins

with very active disease, a score of 14. At one
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1 year, it has decreased markedly, you see nore than
2 two points, to 4. A four-year biopsy is 1. So it
3 | ooks like terrific response. He is still surface
4 antigen. He is still on lamvudine. It is a

5 mai nt ai ned response.

6 [Slide.]

7 For e-negative chronic hepatitis B, also a
8 mai nt ai ned response on | anivudine, a patient with

9 fluctuating di sease devel ops normal enzymes that

10 stay normal. There is no |loss of e but HBV DNA

11 falls here from53 nillion down to 200 copi es per
12 m by PCR W don't detect it now It is |less

13 than 100 and his histology has al so has inproved

14 markedly. He is still on |amvudine, a naintained
15 response.

16 [Slide.]

17 The problemw th lamivudine is vira

18 resi stance where HBV DNA goes down but then creeps
19 up again towards baseline. This is associated with
20 a mutation in the polynerase gene, in the so-called
21 hi ghly conserved YMDD notif either to YVDD or Yl DD
22 These patients generally | ose their biochem ca
23 response and their histology nmay not inprove.
24 This patient was inproved at one year, 12

25 months. He had resistance at this point. You can
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see his histology had i nproved by nore than two
points. H's ALT was inproved, quite a bit,
actually. Hys DNA was little bit less, so it
| ooked |i ke a good response.

The problemis, with time, this is |ost
and this patient devel oped cirrhosis on | am vudi ne.

[Slide.]

These are the histol ogy scores of
patients. This is the activity, remenber, the
necroi nflanmatory activity, before treatnment, at
one year and at four years. These are patients
with a maintained response, beautiful resolution of
di sease. Wth resistance, there is a decrease you
see. On average, at four years, they are still a
little bit better in necroinflanmation

[Slide.]

The problemis fibrosis. 1 told you
fibrosis didn't go away, but it |ooks like it may
i mprove in patients who have nmi ntai ned responses
largely resolved. Fibrosis scores go from4 to 3
to 1. But in patients with resistance, there is no
i mprovenent in fibrosis over tine. So we are not
sure these patients are really better off.

[Slide.]

The other problemis this, the plague,
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which is late relapse. This is ny fanobus Patient B
who rel apsed after interferon, had a nice

mai nt ai ned response to | am vudine at one year. His
hi stol ogy was basically resolved. At five years,
he has relapsed. Hi s disease is back. HBV DNA
close to where it started and ALT el evated. So

mai nt ai ned response nay not be durable either in a
person who renains surface-antigen positive.

[Slide.]

This is the rate of resistance in our
studies in e-positive patients, very high.
E-negative, less with long-term | ani vudi ne therapy.

[Slide.]

The nmaj or shortconing of long-term
| am vudi ne therapy for hepatitis B is the energence
of resistance. |In larger studies, it occurs in
about 20 percent of patients per year so it can
approach a very high rate of five years. The loss
of surface antigen appears to reliably predict
| ong-term benefit and you can stop |anivudine if
the surface antigen is |ost.

But | oss of e does not insure that you
wi Il not have relapse. Future studies should focus
on conbi nations that m ght prevent resistance.

[Slide.]
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So what is the optimal therapy of
hepatitis B? The first paper on treatnment of
hepatitis B using interferon cane out twenty-five
years ago and we still don't have a good answer for
this question. Should it be nonotherapy or
combi nation therapy, for a defined period or
continuous, for all patients or only those with
nmoderately severe di sease?

If you use nonot herapy, which agent? |If
you use conbi nation therapy, which conbination?

[Slide.]

This was a neeting that we held about two
years ago on the managenent of hepatitis B. W had
to put a question mark after therapy. It is very
hard to nmake statenents recomendi ng therapy in
this disease, what exactly to use. Should you use
interferon first? |f you use interferon, should
you use pegylated interferon? What dose should you
use? How | ong should you treat people for? |
don't know.

I find it kind of counterproductive to use
standard interferon today with the presence of
pegyl ated interferon on the narket. Yet, we don't
know what dosage to use or how long to use it for

or whether it works very well.
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What about | am vudi ne? What patients
should use it? It is very hard to decide. In
patients with deconpensated |iver disease, it is
pretty clear. But, in those with conpensated |iver
di sease, the problem of resistance is one that can
pl ague one. And what will be the role, now, of
adefovir as it cones to market?

[Slide.]

So we have a lot of work to do in
hepatitis B. | think the future direction should
be on conbination therapy with | ong-term outcones
assessed, not just one year on-therapy outcones
with histology verification of |ong-term benefit,
not just a decrease in inflanmatory scores by a
coupl e of points.

Loss of surface antigen; it would nice to
have that as the gold standard if it could be
reached in a |l arge proportion of patients.

These are sonme appropriate directions, |
t hi nk, conbinations of interferon with one of the
nucl eosi des, nucl eosi de conbi nati ons, |ong-term
and so forth.

Thank you.

DR. GULICK: Thanks, Dr. Hoofnagle. W

probably have tine for a few questions fromthe
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panel, if you wouldn't mnd staying.

Dr. Mathews?

DR. MATHEWS: Thank you. That was a great
talk. Could you clarify something about the
e-negative state? The exanple you showed was a
patient who apparently had wild-type virus and
devel oped a nutant and had e-anti body. But,
presumably, the precore nmutant is transm ssible.
Are patients who are initially infected with the
precore nutant different clinically fromthose who
acquire it in the course of chronic infection?

DR. HOOFNAGLE: | wish |I knew the answer
to that, and we should know the answer to that, but
we don't. The precore mutant is not very
transmssible. This is the truth. [If it is
transmitted, it usually results in acute
self-limted disease.

In fact, | don't know that it has been
very well shown that you can get chronic hepatitis
B froma precore mutant infection. Chronic
hepatitis B generally results froman e-positive
i nfection, de novo chronic hepatitis B. So it is
probabl e that nost patients begin with a period of
e-positivity and then evolve into a precore mutant.

That is probably the natural history.
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But we don't know for sure. The precore
mut ant can cause hepatitis B, acute hepatitis B
In fact, there is a little evidence that it is nore
severe than exposure to e-positive disease. So
newborns, for instance, who are infected with the
precore mutant develop clinically apparent acute
hepatitis, which is virtually unheard of in
newborns infected with e-positive di sease.

So this isn't very clear, is it? But the
patient | showed you evolved froma wild-type to a
mutant-type virus. The interesting thing is that
was a child and his father is being treated by us
for e-positive hepatitis B. So that is the source
of the disease, e-positive. But the child has
evol ved to a precore nmutant and he has Genotype--|
beli eve he had Genotype C. This was an Asian
child.

DR. MATHEWS: So presumably someone who
was infected with the precore nutant woul d not have
e-anti body so you could serol ogically distinguish
them t hat way?

DR. HOOFNAGLE: No. The precore-nutant
patients do have e-anti body. They are also called
e-anti body-positive chronic hepatitis B

DR MATHEWS: But if they were infected
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with the precore nutant, why woul d they make
e-anti body if they never were exposed to antigen?
DR. HOOFNAGLE: Because, as | showed you,

the e-antigen has the sane am no-acid sequence as

core antigen. |In fact, the t-cell responses to e
are the same as to core. It is just the b-cel
responses are different. It is wild. It was

really a shock when this was first shown by the
cloning of the hepatitis B virus. W all kind of
j ust dropped our nmouths open that there was no
separate gene for e-antigen, that it was part of
core.

So if you take purified core particles,
which is what | did, and i mmuni ze ani nals, you get

anti-core but you also get anti-e. So, just

because you can't synthesize it and secrete it from

the liver cell doesn't nmean e-antigen epitopes are
not bei ng made.

Confusing; right?

DR GULICK: W have tine for one or two
more questions. Dr. Block?

DR BLOCK: Jay, thanks for a very nice
overview. |In speaking about the e-negative
hepatitis-B carriers, you spoke nostly about those

who are e-antigen-negative because of the m s-sense
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mutati on. That was nicely covered, and you
di scussed their eligibility for treatment.

I am wondering, could you talk again just
briefly about the popul ation of individuals who are
e-anti gen-negative spontaneously, not because of a
m s-sense nutation, not because of the precore
mutation. You alluded to thembriefly. There was
a paper in Hepatology a couple of nonths ago that
tal ked about the risks of disease in individuals
who are sinply | ow DNA, e-antigen-negative, but
surface-anti gen-positive.

I amthinking about the eligibility of
those for treatnment, that popul ation

DR. HOOFNAGLE: Do you nean patients with
normal |iver enzynes?

DR BLOCK: Well, they may or may not have
normal enzynmes. Usually, they do, of course, but
they are characterized by e-antigen-negative
relatively low DNA. Their risk of liver disease is
still, of course, greater than those of the genera
popul ati on. They al so present a chall enge for
treatment because of the markers. They are
surface-anti gen positive.

What is your thinking about that group?

DR. HOOFNAGLE: | amnot sure we are
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tal king the same | anguage, Tim Not everybody with
e-negative chronic hepatitis B has the cl assica
precore mutant. There are other nutations in the
so-cal l ed basic core pronoter that can result--

DR BLOCK: No; I'msorry. | didn't nean
the mol ecul ar biology in that detail. | just nmean
this would be people who would be--this is what you
woul d call the inactive-carrier state.

DR. HOOFNAGLE: Inactive carrier. Should
t hese people be treated?

DR BLOCK: That's right. What is their
risk and are they eligible for treatnent?

DR HOOFNAGLE: The risk of chronic liver
di sease and cancer is sonmewhat lowin themif they
do not have cirrhosis. As | showed you, npst
peopl e begin with a period of chronic hepatitis and
then they resolve it. During that period of
chronic hepatitis, they can develop cirrhosis. So
sonme people that we call inactive carriers actually
have 3-plus fibrosis or cirrhosis as a result of
the di sease they had in the past.

This is what makes these cross-sectiona
studies very confusing. So, in those patients, in
a patient who has cirrhosis who then seroconverts

as normal enzynes, the disease burns out, that
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patient has increased risk of cancer. There is no
question about it.

But if a person is truly an inactive
carrier and if you do a liver biopsy, it is usually
not done, and it shows mninmal or no fibrosis, it
is the general feeling that risk of cirrhosis in
those patients is unconmon.

Now, the disease can reactivate. You can
reactivate hepatitis B by mani pul ations; for
i nstance, high-dose steroids or cancer
chenot herapy, and so forth. W see a case at the
NI H once a year in our cancer group who have
treated someone for cancer who is a carrier to
begin with and they reactivate the disease and they
get an acute flare of hepatitis after their third
or fourth cycle of chenotherapy.

So you can reactivate an inactive carrier
to active disease but, in general, it is fairly
benign. Now, can you treat then? Is it worthwhile
treating then? Nothing happens when you do is the
probl em

We haven't treated many inactive carriers
with lamvudine. | have treated a couple and it
doesn' t--well, what can you do. There is nothing

to do. The enzynes are nornmal. The DNA is | ow.
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The liver histology is mld. So there is no kind
of endpoint. But they don't clear surface antigen

In fact, the levels of surface antigen
don't decrease. This cones up in delta hepatitis
because delta hepatitis usually is superinfection
of hepatitis Bwith a delta agent and it typically
occurs--when it occurs, the Bis inactive. It is
like an inactive-carrier state of B and they have
delta on top of that.

If you treat those patients with
| ami vudi ne, for instance, nothing happens to the
underlying B and the delta goes on. Interestingly,
if you treat the delta, sonetines the B will
reactivate. So there is this interactive--naking
delta the nmost confusing disease to treat, and
difficult.

So | don't know that the therapies that
are currently avail able are of use, but | think,
actual ly, something should be tried to look at it
carefully, looking at surface antigen titers, maybe
even | ooking at histology in a small group of
patients who are so-called inactive carriers

DR. BLOCK: Thank you

DR GULICK: W will take one |ast

question fromDr. Stanley.
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DR STANLEY: This may be a little too
| engt hy question but, at sonme point, | would like
to have someone address for us the capability or
the technol ogy available to do genotypic or
phenotypi ¢ resistance testing of hep B

DR. HOOFNAGLE: |'m sorry; the technol ogy
avail abl e to what?

DR. STANLEY: To do genotypic and
phenotypi ¢ resistance testing for hepatitis B

DR HOOFNAGLE: Well, those tests
are--there is a commerci al conpany that has a test
for some of the classic nmutations as well as--their
sequencing is usually done to characterize the
mutations. For instance, with |amn vudi ne
resistance, it is alnost invariably in this
YMDD--in fact, | think it has been invariably in
the YMDD nmotif. So you don't need to do a | ot of
sequencing to detect that.

Furthernore, d axo and the conpanies that
make adefovir have been doing this for
i nvestigators

DR STANLEY: But | amnore interested in
t he phenotypic capability.

DR. HOOFNAGLE: Phenotypic

DR STANLEY: In vitro testing of--like we
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do with HV where we can culture and show that it
is resistant or not. | knowthat it is not the
same technol ogy for hepatitis B

DR HOOFNAGLE: Cell-culture systens have
been devel oped that used cl oned hepatitis-B virus
and put these nutations in that show that with the
YMDD nmutation, the virus in vitro as well is
resistant to |lam vudine and is sensitive to other
agents |like adefovir and entecavir. So you can
show the | ack of cross-resistance with the various
agents and assess them

DR. GULICK: W will take one nore |ast
question fromDr. Kumar.

DR. KUMAR  Dr. Hoofnagle, can you conment
on this two-point decline in histology activity
index. |Is that a validated point? Has that proven
to be, inthe long term if sonmebody has a
two- poi nt decline, that, over the |long run, that
they are going to do well?

DR. HOOFNAGLE: Zack Goodman is smling at
me, the pathol ogist fromthe AFIP who can conment
on this. | think a two-point change in histol ogy
is not very significant. O course, when you are
doing a large study and you are | ooking at

statistics, yes, it nmeans that there is
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i mprovenent. But, in an individual patient, a
two-poi nt inprovenment in histology is not very
significant.

I think a new algorithmhas to be
devel oped for what is a histol ogical response, yes
or no. It has to be nore than two points and it
shoul d probably take other things in mind. For
instance, it should be inprovenent in
necr oi nfl anmat ory and no worsening of the fibrosis,
for instance. That would be bad, wouldn't it, if
the fibrosis got worse but the inflammuation was
down a little bit.

Furthernore, | think if you start with an
i nflammatory score of 18 and you go to 16, that is
different than if you start with an inflammtory
score of 4 and you go to 2. So the pathol ogist at
the NIH has suggested it, that we use a percent
drop, that a greater than 50 percent drop in
necr oi nfl ammat ory shoul d be worthwhil e.

But | think this is the type of thing that
needs to be tested on cohorts or sanples to show
what really correlates with a long-term
i mprovenent.

DR. GULICK: Can | suggest that we del ay

further discussion until the questions on that
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particul ar point.

W will nmove on to Dr. Anna Lok fromthe
Uni versity of M chigan who is going to discuss the
treatnment of chronic hepatitis B

Treatment of Chronic Hepatitis B

DR. LOK: Good nor ni ng.

[Slide.]

First of all, I would like to thank the
organi zers for inviting me here and I would like to
thank Jay Hoof nagle for setting the tone. He has
provided a lot of the introductions which is going
to nake ny job a little easier.

[Slide.]

I was asked to review sentinel trials on
treatment of hepatitis B specifically focussing on
interferon and | am vudine and to talk a little bit
about what we currently do in practice and di scuss
sone of the issues for future clinical trials.

[Slide.]

Jay had touched upon the goals of
treatment. Actually, what we would like to do is
have sustai ned suppression of hepatitis-B virus
replication because we believe that, if we are able
to suppress hepatitis-B virus replication, that

this would lead to remi ssion of |iver disease and
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ultimately to inprovenent in clinical outcone.

What the FDA is interested in knowing is
really whether, if we achieve No. 1 and No. 2, that
we would get No. 3. This, unfortunately, is going
to be a very difficult question to answer and prove
because of the very long natural history. But we
will try to see if there is some data out there.

[Slide.]

Sone of the things that we need to
consider when we review a clinical trial or we plan
a clinical trial is to ask ourselves what are the
patients that we want to include in the study.
think that we now understand the natural history
enough that we can't just lunp hepatitis B as one
group. It is a very heterogeneous disease with
mul ti pl e phases and patients in different phases
behave differently.

I think we can broadly consider patients
with e-antigen-positive chronic hepatitis B. As
defined by Dr. Hoofnagle's talk, these are patients
who are e-antigen-positive with high | evels of
virus DNA, elevated liver enzynmes, evidence of

chronic hepatitis on liver biopsy.

The e-antigen-negative chronic hepatitis B

patients are the ones who are
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surface-antigen-positive, e-antigen-negative. The
majority of themare e-antibody-positive. They
have high levels of virus DNA. They are a little
| ower than the e-antigen-positive ones, but,
general ly speaking, the DNA | evels are in the
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They shoul d have el evated |iver enzynes
and evidence of chronic hepatitis on biopsy. W
are not talking about the inactive carriers that
Dr. Block asked about. Those are the patients
that, right now, we are not sure that they should
be included for treatment. Certainly, patients
wi th deconpensated cirrhosis, whether they are
wai ting for transplant or not, they need to have
something to help stabilize them

W need to think within each of these
groups of patients what are the specific
inclusion-exclusion criteria. | will come back to
sone of these issues. oviously, we need to think
about treatnent reginens. Should this be
monot herapy? Shoul d this be conbination therapy?

We need to think about sanple size. |Is
this a properly done study? Wat are the endpoints
for treatment and how do we assess response.

Qovi ously, the npbst inportant question for today's
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meeting i s whether any of these things allow us to
predict clinical outcone.

[Slide.]

Let's do alittle bit of conparison about
interferon and | am vudine clinical trials for
patients with hepatitis B e-antigen-positive
chronic hepatitis B

Before we start conparing, it is very
important for us to understand that we are
conparing studi es done about ten years apart. CQur
under st andi ng of the di sease and our capability of
measuring various things differ in the era of the
interferon trials versus the era of the | am vudine
trials and, as we nmove forward to other new trials,
what applies in the past may not apply in the
future as we understand the disease better

Alot of the interferon trials were
actually controlled trials but the control patients
did not receive treatnment because it is very hard
to justify giving patients placebo injections.
Therefore, the controls usually received no
treatnent whereas with | am vudi ne, adefovir and
many of the other orally adnm nistered
nucl eosi de- nucl eoti de anal ogues, because they are

orally adm nistered with very little signature side
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effects that the patients are aware of, placebos
can be admini stered.

Interferon trials tend to be a |lot snaller
in size. 1In fact, there are very few
i ndustry-sponsored hepatitis-B clinical trials.

The majority of themwere investigator-driven and,
therefore, they were single-center, snmall trials.

Lanmi vudine trials tend to be a little bit
bigger. In the era of interferon trials, we didn't
think about sample size. It wasn't sonething that
we knew too nuch about. The lanivudine trials, and
subsequently in all the licensing trials, the
studies are powered for the prinmary endpoint.

Here we are tal ki ng about
e-antigen-positive chronic hepatitis B but the
primary endpoint for the interferon trials and the
| amivudine trials are different. For the
interferon trials, we used virologi cal endpoints.
Most studi es used e-antigen |oss and hepatitis-B
vi rus DNA dropping to undetectable |evels using
what ever assay was available at that tinme point as
the prinmary endpoint.

The assays were, in general, homne-brew,
dot - bl ot hybridi zati on assays or sone of them used

the commercially available Iiquid hybridization
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1 assays. The mmjority of these assays had a | ower

2 limt of detection of 1 million or 10

7 copi es per
3 m .
4 The | am vudine trials used histology as an

5 endpoint. As you have all heard, this is done with
6 a decrease in the HAl by two points or nore.

7 Whet her the fibrosis changed or not was not

8 consi dered and the virol ogi cal assays used in nost
9 of the lam vudine trials was the liquid

10 hybri di zati on assay which had a detection lint of

11 about 10 7 even though the
manufacturer claimed it

12 to be 10 6.

13 [Slide.]

14 What about e-antigen-negative chronic

15 hepatitis B patients? Again, the entry criteria

16 for both interferon and | am vudine trials was

17 whet her the patients had detectable hepatitis-B

18 virus DNA, but, again, detectable using whatever

19 assays are available. Mst of the patients had

20 det ect abl e DNA based on dot-blot or liquid

21 hybri di zati on assays for the interferon trials

22 meani ng that they had viral levels that were at

23 | east above a million copies per m.

24 The majority of the | amivudine trials also

25 used a liquid hybridization assay although sone of
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the studies used the branch-DNA assay or the
hybri d- capture assays and nany of the recent
studies also report PCR data. Nonethel ess, al npst
every study would only include patients with high

viral |oad, probably 10
5, 106 or even higher. Al

these patients had el evated liver enzynes.

Some of the interferon trials include
controls. There is only one trial of |am vudine
that included controls, placebo controls, and, even
then, the placebo controls ran through only half of
the duration of the study. Unfortunately, with
e-antigen-negative chronic hepatitis B, the studies
tend to be smaller. Until very recently nost
peopl e were saying that this is a rare di sease,
let's not put too nmuch attention to it. So many of
these studies tend to be smaller and | ess wel |
organi zed.

Duration of treatment is highly variable.
Wth interferon, it ranges from about three to 24
months. Most of the studies had been about six to
twel ve nonths. Wth | am vudine, initial studies
treated patients for about twelve nonths and it was
realized that the rel apse post-treatnent is very
hi gh. Many of these studies now go on to

indefinite life-long treatment which is a mjor
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concern, particular with issues of drug resistance.

What about prinmary endpoints? Histol ogy,
surprisingly, is not included as primary endpoi nt
in many of these studies of e-antigen-negative
chronic hepatitis B although this probably is very
important. Since we are not really able to | ook at
e-antigen | oss or e-antigen seroconversion as an
endpoi nt and, therefore, the endpoint tends to be
fairly soft, ALT dropping to normal |evels and
hepatitis-B virus DNA undetectabl e, again using the
assay of the day.

[Slide.]

Let's go on now to sone of the interferon
trials. Since there are really not that many good
sentinel interferon trials, | took the liberty of
sharing with you sone data that will be presented
at the | SAL Consensus Conference in a nonth from
now. This is an update of a mneta-anal ysis of
random zed controlled trials of interferon
presented by Craxi, et al

They | ooked at 24 random zed controll ed
trials with about 900 interferon-treated patient
and 400 control patients because, in sone of the
trials, there were several different dose reginens

of interferon so the nunber of treated patients
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out nunmber the controls.

If you |l ook at the difference in response
rate between the treated patients and the controls,
the interferon treatnent does affect a positive
response whi chever paraneter you use, ALT
normel i zation, difference of 26 percent, clearance
of e-antigen, difference of 24 percent, sustained
| oss of HBV DNA, again nostly hybridization assays,
difference of 23 percent and cl earance of surface
antigen, a difference of 6 percent. Al these are
highly statistically significantly different.

You can also see a fairly tight 95 percent
confidence interval

[Slide.]

What about | onger-range outcone. Here is
where you get into trouble. First, you don't have
24 studies; you have twelve studies. Secondly, you
start asking, the number of treated patients is
fairly simlar but how cone you now have nore
controls. That is because a | ot of these studies
throwin a lot of historical controls,
nonconcurrent controls. That nakes this data very,
very nuddy.

The nean follow up is about six years.

Al the paraneters indicate that the

file:////[Tiffanie/storage/0807ANTI.TXT (71 of 347) [8/20/2002 12:57:51 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

interferon-treated patients did better in terns of
| oss of surface antigen, in terns of |ess hepatic
deconpensati on, |ess devel opment of hepatocell ul ar
carcinoma as well as less liver-related death.
But, because of the use of nonconcurrent controls
and because all these studies show significant

het erogeneity of results, we are not sure how
meani ngful these results are.

[Slide.]

I am going to show you just one neasure of
the clinical trial of interferon therapy and that
is Perillo's study. It actually led to approval of
interferon therapy for chronic hepatitis B

This is a study that involved about 160
patients, patients who received predni sone primng
that was fashionable in the 1980s. W thought that
if we give patients a short course of prednisone,
suppress the immune system bring down the |iver
enzynes and then abruptly withdrawit, that the
i mmune system m ght rebound and the patients night
now respond better to interferon therapy.

We have since then recognized that this
may nhot be the smartest thing to do and it doesn't
al ways do what you want. Then there were two

groups that received interferon alone, 5 mlliunits
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daily or 1 milliunit daily--we now recogni ze that
this is a suboptiml dose--and then an untreated
control group.

Agai n, what you see is that, in terns of
the primary endpoint which, in this study, was |oss
of hepatitis-B virus DNA by the Abbott liquid
hybri di zati on assay and | oss of hepatitis B
e-antigen. The two groups that received optinal
dose of interferon had about 36, 37 percent
response. The suboptiml dose obviously had a
| ower rate of response

Again, we sort of saw that sone patients
dropped their virus DNA down to undetectable | eve
but they still renained hepatitis-B
e-antigen-positive. | should clarify, however,
that, in this study, the patients received only
si xteen weeks of interferon and treatnent response
was actually assessed six nonths after interferon
was stopped. So it wasn't really while the
patients were still on treatnent but, rather, after
the patients had cone off treatnent.

When you | ook at nornmal ALT nornmalization
at the last follow up which is six nonths after
stopping treatnent, that is seen in about 44

percent of patients and a couple of patients that
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reactivate after stopping treatnent

[Slide.]

So much for interferon treatnent of
e-antigen-positive chronic hepatitis B. Wat about
interferon treatnment of e-antigen-negative chronic
hepatitis B. As | have nmentioned, this is nmuch
nmore nmuddy. There were very few controlled trials
so there were only a handful of untreated controls
that one can conpare agai nst.

Since it is recognized that, in patients
with e-antigen-negative chronic hepatitis B
sust ai ned spont aneous inprovenent is rare. Dr.
Hoof nagl e nentioned that these patients tend to run
and up-and-downhill course but, after they go down,
they tend to go up again. So sustained rem ssion
is extrenely uncomon and, therefore, inclusion of
controls is rarely considered in clinical trials.

Oten, clinical trials conpare different
regi nens of interferon therapy or conparing sone of
these patients against active treatnment. Mny of
these were just single clinical trials.

[Slide.]

| borrowed this data fromDr. Al fredo
Al berti who presented data at the N H organized

wor kshop two years ago. This is really summari zi ng
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700, 800 patients treated with interferon therapy.
As you can see, at the end of treatnment, while the
patient, be it three months or six nmonths or twelve
mont hs duration of therapy, the biochem cal
response, neani ng normalization of liver enzynes,
was seen in about 55 percent of patients with a
range of about 40 to 70 percent.

The virol ogi cal response, neaning
hepatitis-B DNA, undetectable in nost instances by
non- PCR-based assays, in about 50 percent of
patients with a range of about 40 to 60 percent.

There are sone studies that report on
sust ai ned response, and sustai ned response was, in
general, assessed six to twelve nonths after
stopping treatnent. Overall, about 20 percent of
the patients had sustai ned response with a range of
about 7 to 38 percent. Mich of this variability
was related to the duration of treatnent.

[Slide.]

What about histology? There are a couple
of studies that did report on histol ogy of
interferon treatnent in patients with
e-antigen-negative chronic hepatitis B. As you can
see, in the patients who received treatnment, there

was a decrease in the HAl score, fairly significant
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in some of these studies, which you don't see in
the control s.

The repeat biopsies were, in general,
taken a year after the patients got into the
treatnent, nost of the tine at the end of the
treatment duration, a few nonths after stopping
treatment. But, with this very short follow up,
you don't see an inprovenent in fibrosis even in
the treated patients despite the dramatic drop in
inflammatory score. This is what Dr. Hoof nagl e had
poi nted out; changes in fibrosis score is inportant
but it tends to lag behind. So, if you do biopsies
very soon after you start the patients on
treatnent, even if there is an inprovenent, you are
unlikely to see it unless you repeat a biopsy
several years later.

[Slide.]

Because of the difficulties in finding
good interferon trials for e-antigen-negative
chronic hepatitis B, | have al so shown you sone
slides which review the experience of a single
center. Now, this is very nmuddy. This is,
perhaps, the | argest experience but they really
report the entire clinical experience of the

i nvestigators over a ten-year period of tineg,
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patients being treated with varying durations.

So this is 216 patients followed up for a
medi an of seven years. Initially, they though a
short duration of treatnment would be sufficient,
like for e-antigen-positive chronic hepatitis B
So the first 78 patients had a nedian of five
mont hs of treatnent. Subsequently, they realized
that the patients needed a | onger duration of
treatment and gave the patients a nedian of twelve
nont hs of treatnent.

Some of these patients initially did not
respond or responded and rel apsed and were
retreated. The data is really |unped together
But one thing which was consistent was that they
used a low dose, 3 mlliunits three tines a week
for the entire experience.

If you | ook at response at the end of
treatnent which was defined as normal ALT and
hepatitis-B virus DNA dropping to bel ow detection
in hybridization assay, they saw, in 54 percent of
patients. A year after stopping treatnent, this is
post-treatnment, they had 24 percent of all patients
who were able to maintain the response and, at the
end of follow up, which is a nmedian of seven years

fromthe beginning, 18 percent of patients
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continued to maintain the response.

But, again, | have to quality that sone of
the patients rel apses and were retreated again in
order to have this maintained response.

Predi ctors of response have been
identified for interferon treatment of
e-antigen-positive chronic hepatitis B and that is
really mainly pretreatment ALT as well as
pretreat ment hepatitis-B virus DNA | evel
Predictors of response are far |ess clear for
e-antigen-negative chronic hepatitis B, in general,
duration of treatnent appears to play a role. |If
you treat the patients for |ess than six nonths,
the chance of having a sustained response is |ower.
If you treat the patients for twelve nonths, the
chance i s better.

It has al so been shown by these
investigators that patients respond very early,
nornmalize their liver enzynmes, drop their DNA
Wthin the first two to three nmonths of treatnent,
they have a better chance of having and
end- of -treat nent response and a sustai ned response.

[Slide.]

So much for interferon treatnent. Let me

now nove to |amivudine treatnent. | amgoing to
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focus nostly for e-antigen-positive chronic
hepatitis B on three trials that are very fanmliar
to nost of the audience; the nulticenter Asian
trial reported in 1998, the U S. trial reported in
1999 and an international trial reported in 2000.

These two trials conpare | am vudine with
pl acebo. They are all e-antigen-positive patients
with hepatitis B virus DNA detectable by the liquid
hybri di zati on assay. |In the Asian trials, patients
with normal or elevated ALT can be enrolled. In the
US trial, patients all had elevated ALT. 1In the
international trial, it is a three-arned trial
There was | am vudi ne alone for a year. There was
interferon al one for sixteen weeks. And there was
combi nation therapy of |anivudine for 24 weeks and
interferon therapy for sixteen weeks with
| ami vudi ne starting ei ght weeks prior to the start
of interferon.

Response was assessed at Wek 52. |f you
| ook at e-antigen seroconversion, and, again,
have to clarify that, in nost interferon trials,
when we tal k about e-antigen response, we talk
about e-antigen | oss and HBV DNA dropping to
undet ect abl e | evel using the DNA assay of the day.

But, with the Iam vudine trials, e-antigen
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seroconversi on was defined except for the pediatric
study as e-antigen | oss, detection of e-antibody,
detection of e-antibody was not specified in nost
interferon trials and hepatitis B virus DNA
dropping to undetectable I evel in general using the
Abbott liquid hybridization assay.

Here you see that, for the |am vudine
group, it is fairly consistent across the different
studies, 16 to 18 percent of patients with
e-antigen seroconversion conpared to 46 percent in
the placebo controls. You can al so see very nicely
in this particular study that 52 weeks of
| am vudi ne and si xteen weeks of interferon had
al nost identical response rate in terns of
e-seroconversion with hi gher e-seroconversion rates
in the group that received conbination therapy.

[Slide.]

What about hi stol ogi c response?

Hi st ol ogi ¢ response here is defined as a decrease
in HAl by two points or more with a |liver biopsy
performed at Week 52 which woul d nean that the
patients were still on treatnent in these two
studies and, in this particular study, the

| am vudi ne patients were still taking |am vudi ne at

the tinme of the repeat biopsy whereas the group
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that received interferon alone and the group that
recei ved conbi nation therapy, they had been off
treatment for 28 weeks at the tine of repeat |iver
bi opsy.

So, here again, in terns of histologic
response, it is fairly consistent, about 50 to 55
percent of patients have inprovenent in HAl score
by at |least two points but note that, as Dr.
Hoof nagl e nenti oned repeatedly, hepatitis Bis a
di sease in which sonetines you can see inprovenent
even in untreated patients. \Wether this is a
genui ne i nprovement or whether this just reflects
t he up-and-downhill course of the disease is not
clear, but about 25 percent of placebo patients
al so neet the criteria for histol ogic response.

Surprisingly, the conbination-therapy
group, even though there was a higher
e-seroconversion rate, histol ogic response was
actually less. But that may, in part, be related
to the timng of the repeat |iver biopsy because
this was performed 28 weeks after stopping
treat nent whereas these fol ks were still on
treat nent.

[Slide.]

What about nornmalization of liver enzynmes?
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1 Again, fairly consistent. The treated patients,

2 about 50 to 70 percent have nornalization of |iver
3 enzynes conpared to placebo which is nuch | ower.

4 In the multicenter studies, there were nore

5 patients with normalization of liver enzynmes on

6 treatment, but this was also true for the placebo
7 group.

8 Agai n, when you | ook at the internationa
9 studies, normalization of liver enzymes was fairly
10 conparabl e across the three treatnent arns.

11 [Slide.]

12 A big problemw th | am vudi ne obviously is
13 drug resistance. So, although at one year, the

14 e-seroconversion rate is higher than the rate of
15 drug-resistance nmutation, this is genotypic

16 resistance. This is really looking for the

17 resistant nutation and the patients nay or may not
18 necessarily have breakthrough infection although
19 the mpjority of them would have.

20 However, as you prol ong the duration of
21 treatment, and this is in the nmulticenter Asian

22 study, to four years, you find that, even though
23 continuation of treatment does increase, the

24 e-seroconversion rate, but the two |ines have

25 crossed and now you actually have nore patients
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with genotypic resistance than patients with
e-seroconversion. |t does make you wonder if
extending the duration of treatment is benefici al
to these patients.

[Slide.]

What about | am vudi ne treatnent of
e-antigen-negative chronic hepatitis B? This,
again, gets into nuddy territories. W don't have
good controlled trials because al nbst everyone
believes that the patients won't get better on
their owmm. This is really the only real controlled
trial, or partially controlled trial, because the
study is designed in such a way that the patients
on | am vudine were to receive |anmvudine for a
year.

The patients random zed to placebo woul d
only be on placebo for up to 24 weeks and then,
unl ess they go into spontaneous rem ssion, they are
allowed to go into open-label treatnent. So the
conpari son-group analysis can only occur at Wek
23. Here, obviously, you see that the treated
patients did better with about 60 percent of
pati ents achieving response defined as hepatitis B
virus DNA dropping to undetectable |evel using the

branch- DNA assay which has a detection linmt of
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about 700, 000 copies per m as well as normal |iver
enzynes conpared to about 4 or 5 percent in the

pl acebo group, again showing that in the
e-antigen-negative chronic hepatitis B patients,
spont aneous i nprovenent is not conmon.

As this group of treated patients
continues out to Week 52, the najority of these
patients, about 65 percent, still had nmaintenance
of the response and roughly 35 percent actually
dropped their DNA |l evel to undetectable even using
the PRC assay, and about 55 or 60 percent of these
fol ks have inprovenent in histology as defined as
decrease in HAl by at |east two points.

[Slide.]

That is the good news. The bad news is if
you try to take them off treatnent after one year,
you are going to get 90, 95 percent of the patients
rel apsed. The relapse in many of these cases is
really not due to selection of drug-resistant
mutation but, rather, you haven't actually
controll ed the di sease well enough so that, if you
stop treatnent, everything is just going to cone
back.

[Slide.]

So this, again, is a slide that | borrowed
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from Hadzi yanni s who put together a very nice
review. This sunmmarizes interferon treatnment,
| am vudi ne treatment and adefovir treatnent for
e-antigen-negative chronic hepatitis B while the
patients are still on treatnment and sustai ned
response as assessed six to twelve nonths after
st oppi ng treatnent.

If you |l ook at interferon, short-duration,
on-treatment response is in the region of 60 to 90
percent, sustained response, 10 to 15 percent. |If
you treat the patients for at |east twelve nonths,
on-treatment response is about the same. You don't
have i ssues of drug resistance so whether you treat
the patients for six nonths or twelve nonths, the
difference is very small.

But you do get a higher rate of sustained
response if you put the patients on treatnent for a
little longer, 20 to 25 percent sustai ned response.

Lam vudi ne is somewhat different. |If you
treat the patients for one year, at the end of
treatment, you get about 70, 80 percent response
but the response rate actually drops with |onger
duration of treatnent because of the issue of drug
resistance and the patients initially have

virol ogi ¢ breakthrough and, ultinmately, nbst of
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themwi || devel op bi ocheni cal breakthrough

If you stop treatnment at the end of one
year, you get, at nost, 10 percent sustained
response and sone people even say | ess than 10
percent. W don't really know what happens if you
treat the patients for two years and then stop, or
three years and then stop, because everyone is just
terrified. Everyone thinks that you need to put
the patients in treatnent for the rest of his or
her life.

| amnot sure that that is a wise thing to
do. W need to reexam ne whether, after two or
three years, there would be a subset of patients in
whom if they fulfill certain criteria, we can
consi der stopping the treatnent.

You all have heard the adefovir data with
one-year treatnent. You get about 70 percent rate
of on-therapy response and, again, we don't know
anyt hi ng about sustai ned response because these
patients are, in general, left on-treatnent.

[Slide.]

Let's now nove on to deconpensated
cirrhosis. How do we actually assess response?
This is getting nmore tricky because just bringing

down the level of virus may not save a patient's
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1 |ife because you are now tal ki ng about patients who
2 have got end-stage cirrhosis. They may have
3 ascites. They may have hepat oencephal opat hy. They
4 may al ready have had a coupl e of episodes of
5 life-threatening variceal bl eeding.
6 Even if you bring the level of virus down
7 from10 7 to 105, that is stil

a very small,
8 shrunken liver. So we need to | ook at nore than
9 Vi rus suppression. W do want to see biochem ca
10 i nprovenent due to transam nases com ng down. Thus
11 the bilirubin cones down. Thus the al bum n goes.
12 Thus the prothrombin time or the INL inproves.
13 Unfortunately, you find that, in sone
14 patients, these problens just go in different
15 directions. Al so you nay some patients with a very
16 high bilirubin | evel but the albumin is pretty
17 decent, or sonme with a very |ow al bunmin | evel but
18 the bilirubinis only 3. So it is very hard to
19 actual |y take one bhi ochemi cal paraneter and say,
20 okay, we are going to use this for nonitoring the
21 patients because different patients really have
22 wor seni ng of different paraneters.
23 Therefore, it is inportant perhaps to | ook
24 at nore gl obal paraneters, a conbination of

25 mar kers. What has been used in many of the
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clinical trials has been the Child-Turcotte-Pugh
score. This is the CTP score which conbines three
| aboratory paraneters and two clinical paraneters;
al bumin, bilirubin, prothronbin tinme, ascites and
hepat oencephal opat hy.

This has a | ot of advantages because it
all ows us to | ook at biochem cal inprovenent and
clinical inprovenent. W are |ooking at not just
one facet but trying to be generalized. There are,
however, disadvantages with the CTP score because
your score of ascites and encephal opathy is very
subj ecti ve.

I can say that the patient has mld
ascites. But a different investigator would say
that the patient has got noderate ascites. Some
patients appear to be a little bit nmentally
sl uggi sh when | see themin clinic because they
drove three hours to nmy clinic and they had to get
up at 4:00 in the norning, so | thought that they
wer e encephal opathic. But nmaybe they are not truly
encephal opathic. So these can be subjective.

There are al so problens with the
| aboratory paraneters which are supposed to be
obj ecti ve because the CTP score assigns a numerica

score based on the range of |og values. So, for
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exanple, a bilirubin of 3 and a bilirubin of 30 has
the sane score in the CTP scale. dearly, soneone
with a bilirubin of 30 is a |lot sicker than someone
with a bilirubin of 3.

That is the reason why recently, in the
transplant community, we have switched fromthe CTP
scoring systemto the MELD scoring system which
all ows a continuous range of |og values. Wether
that is better or not remains to be determ ned.

One can al so assess these patients by
| ooking at clinical conplications, whether we can
prevent devel opnent of ascites or whether we can
make the ascites go away so that the patient can
stop taking diuretics and ascites won't conme back
We can | ook at decreased need for transplantation,
decrease in hepatocellular carcinom. And we can
| ook at inprovenent in survival

What have we learned so far? O the
studi es that have been reported, we can see that
| am vudi ne can bring about viral suppression, can
bri ng about bi ochem cal inprovenment, can bring
about inprovenent in the CTP score. There are sone
studi es that suggest that you can actually reduce
clinical conplications and there are sone studies

that suggest that you may obviate the need for
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transpl ant al though | woul d argue against that.

I think that, in nost of these patients,
you are delaying the need for transplant. | am not
so sure that we actually decrease the need for
transpl ant.

It seems that we are not doi ng nuch good
here so far because there are still patients on
treatnment that have been reported to have devel oped
hepat ocel l ul ar carcinoma and it is hard to actually
know whet her you inprove survival or not because
this is not the type of clinical situation where we
can do a random zed controlled trial

I amgoing to just tal k about |am vudine
and not about interferon because none of us are
really going to use interferon in patients who
deconpensate to cirrhosis because of the side
ef fects.

[Slide.]

I amonly going to show one study because
there are many studies, none of themare perfect,
and it is inpossible to do perfect studies in
patients who are that sick. But this is a study
from Canada. It involves sone several centers.
They | ooked at 35 patients who deconpensate to

cirrhosi s.
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You notice that--and this is a comon
observation --sone of these patients are so sick
that, unless God is around and can turn on the
switch, there is no magical treatnment. Therefore,
within the first few nonths, they had five deaths
in seven patients who went on to transplant. But,
for those patients who were able to take treatnent
for at |least six nonths, and there were 23 of them
22 out of these 22 patients had inprovement in
liver disease as defined by decrease in the CIP
score by at |east some two points. Only one
patient had no inprovenent and went on to
transpl ant.

So, the nmoral of the lesson is, sone
patients come to you and they are way too sick,
they have already crossed the line and there is no
magi ¢ treatnent that woul d work fast enough to save
those patients. However, if you are able to catch
the patients before they have reached the point of
no return and are put on treatnent, you can
stabilize the disease. You drop the virus |evel
You can stabilize the di sease and they can do
better.

That is better for some time but is it

really a cure? 1Is it really these patients getting
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92
out of the woods? That is where you start seeing
probl ens because, even though these 22 patients had
decrease in CTP score by at least two points, two
pati ents subsequently died, one from spontaneous
bacterial peritonitis which often is a conplication
of end-stage liver disease and one patient
devel oped hepatocel | ul ar carci nona.

So the fact that the patient is naintained
on treatment and appears to be doing better does
not necessarily nean that these conplications wll
never occur. So, while some investigators are very
gung-ho and think that they can take their patients
off the transplant waiting list, | think is
really--a nore appropriate thing to do is probably
to put the patients on hold.

What about these 20 patients who have not
devel oped any problenms? At the time of the
reporting, 20 patients were still alive. They are
about a year and a half fromthe start of
treatnent. It is hard to know whether the
treatment inproved the survival because there was
no control group, but three patients had devel oped
resistant mutations.

There is a |l ot of debate as to what

happens if these patients were to go to transplant.
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There have been case reports that these patients
can be transplanted without evidence of recurrence
if you give them adequate prophylaxis with

hepatiti s-B i nmunogl obulin and | am vudi ne. But
there are also several reports from Europe show ng
100 percent recurrence rate in the absence of other
drugs that can suppress the | anm vudi ne-resi stant
nmut at i ons.

[Slide.]

Let ne now nove on to what we do in
practice. The issues are who to treat, what
treatment and when to stop treatnent.

[Slide.]

I amgoing to sort of borrow some of these
things fromthe AASLD Practice Cuidelines and this,
in turn, was borrowed from sone of the conclusions
that we made at the NI H workshop two years ago.

Essentially, we said that it is very clear
that current therapy for hepatitis B works
short-termbut has very limted |long-termefficacy.
It is still very worrisome if we have to put
patients on treatnent forever and ever when you
have a twenty-two-year old patient or, worse still,
when you have a child.

It is very inportant that we think very
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94
carefully before we start the patients on
treatnment, particularly if we don't know when to
stop. We must bal ance the benefits and the risks
before we start the treatnment. The factors that we
need to consider are, really, howold is the
patient, how bad is the liver disease, what is the
i kelihood of the patient's responding to treatnent
and what are the potential side effects.

[Slide.]

This is what we recomended. This is
really based on just interferon and | am vudi ne
data. Cearly, as new therapeutic agents becone
avai | abl e, these guidelines need to be reassessed.
But what we said was if we have soneone who is
e-antigen-positive with high levels of DNA but the
liver enzynes are normal or mininally el evated, at
the nmonent, we are going to just observe these
patients.

It is not that we are not worried about
these patients. It is we don't have effective
treatment for them None of the treatnments, be it
interferon, be it lamvudine, is effective in these
patients with high levels of virus but normal |iver
enzynes. Therefore, we choose to observe them

For people who are e-antigen-positive,
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high | evels of DNA, with elevated |iver enzynes, we
can consider using interferon, we can consider
usi ng | am vudi ne, because it appears that sixteen
weeks of interferon has simlar efficacy to

| amivudine and it is really the patient's choice or
the physician's choi ce.

Clearly, patients who are interferon
nonr esponders, they do respond to | anivudi ne and
they can be considered for |am vudi ne therapy.
Patients with contraindications can use interferon,
whi ch does happen quite often if the patient has
under | yi ng aut oi mune di sease. |f the patient has
sonme significant depressive illness, they are good
candi dates for interferon therapy and they should
be consi dered for |am vudine.

For e-antigen-negative patients who have
hi gh | evels of DNA elevated |iver enzynes, again,
they can receive interferon therapy or |am vudi ne
treatment. Wth both treatnments, |onger-term
therapy is required but we don't really know what
|l onger-termneans. Is it two years? Is it three
years? Is it truly for life?

For the patients who are
e-antigen-negative with very low | evel s of DNA

this is not actually negative DNA but negative
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usi ng assays with a detection limt of 100, 000
copi es and nornal liver enzymes. At the nmonent, we
don't recommend treatment because we don't believe
that there is any treatnment out there that is going
to make the situation any better. So why take a
treatment that is not going to make you any better.

For patients who have al ready devel oped
cirrhosis, if the levels of virus are high and they
are very well conpensated--when | say conpensat ed,
I mean you don't know that a patient has cirrhosis
until you do the biopsy--these patients can
sometines still be considered for interferon
t her apy.

Sone of the early interferon trials did
i nclude a bunch of patients with histol ogica
cirrhosis but you didn't know that they had
cirrhosis until the biopsy reports conmes back
Certainly, you can consider |amvudine. But, by
the tine the patients have deconpensated,
interferon is not an option. Lam vudi ne would be
the treatment. O course, as we know, alternative
treatnent, we would have to reconsider these
options.

The bi ggest problemin the decompensated

patients is when do we start treatnent? Ideally,
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you want to start treatnment early so that you have
a chance to inprove the patient's clinica
condition, give thema chance to get on a
transplant waiting list. |[If they don't need a
transplant, maybe the transplant can be deferred
for five years. |If they need a transplant, you
give themtime to wait for the transplant.

However, there is also the argunent that
if you put patients on treatnent too early and now
they devel op resistance, and now t hey deconpensate
and an organ is not available, or now you bring the
virus level up ten-fold higher and they devel op
recurrence transplant, that is not a very good
opti on.

But, again, with availability of other
drugs, we have to rethink all these and maybe
starting patients on treatnment early m ght be an
option that we should consider. Certainly, these
deconpensat ed patients ought to be put on a
transplant |ist.

[Slide.]

| keep giving people options because | do
think that, in terms of efficacy, pure efficacy,
the two drugs are fairly conparable, both for

e-antigen-positive chronic hepatitis and for
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98
e-antigen-negative chronic hepatitis. But there
are ot her considerations.

One of the advantages of interferon is
that one can consider a nore finite, nore linmted,
duration of therapy. It seens that, for the
e-antigen-positive patients and, perhaps al so, for
e-antigen-negative patients, you have a better
i kelihood of getting a durable response.

In nmost of the e-antigen-positive studies,
as we follow the responders out to eight to ten
years, we find that there is an 85 percent
durability. Wth lamvudine treatnment, it appears
that durability is lower. There is no issue, no
concern, about resistant nutants.

Most patients don't like parentera
medi cations and nost patients wal k away as |ong as
soon as they hear the long list of side effects of
interferon therapy. So the course as well as the
side effects sway patients as well as sone
physi ci ans away fromusing interferon therapy.

Lam vudine is convenient. It is orally
adm ni stered, negligible side effects. Certainly
one year of lam vudine is far cheaper than sixteen
weeks of interferon but, if you put patients on

treatment for five years, it all adds up
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eventually. So | amnot so sure that it is |less
expensi ve.

The bi ggest concern is no one knows when
to take the patients off treatment. This is really
not a good thing. Wen you put patients on and you
just keep saying to them "Well, | don't know. |
don't know. Let's wait and see and think about it
agai n six nmonths from now. "

Perhaps a nore inportant issue is the
resistant nutants, a reginen, we have been told,
"Well, don't worry. The resistant nutant has
di m ni shed replication fitness and nmaybe it is not
going to be a big deal." But, as we follow nore
and nore of these patients out, we do see sone
patients in whomthe virus | evel keeps creeping up
The di sease cones back and, fromtime to time, we
hear of patients acutely deconpensating and we do
hear of patients dying.

Again, as we get other alternative
treatnment that we can offer these patients,
hopefully, we don't hear about those sad stories
anynore. But this continues to be a concern

[Slide.]

These are the doses that we recomended

for interferon therapy. The interesting thing with
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interferon therapy is that there wasn't really good

dose-response studies. Doses were picked froma

hat. | renenber twenty years ago when | was a
fellow, | used sone 50 million units I.V. infusion
and |1, as a fellow, was asked to stand by the

patient's bed to nake sure that the shaking and
rigor wouldn't throw the patient off the bed and
that the patient wouldn't become very hypotensive.

We have conme a long way. W have scal ed
down. But whether these are really the appropriate
doses, we don't know for sure. For e-positive
patients we recommend sixteen weeks. There is sone
data to suggest that, in a subset of patients, a
| onger duration of therapy m ght be of benefit.
Patients how haven't quite responded at sixteen
weeks might benefit if you continue to 24, 32
weeks. But we don't really have a | ot of data.

For e-negative patients, we think that
perhaps at |east twelve nonths, maybe |onger, but,
again, it is alot of naybes, a |ot of question
mar ks.

[Slide.]

Wth interferon, there are, again, a |ot
of question marks. We know the dose--and,

actually, | amnot sure. | don't even know the
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dose- - because the dose-response curve were really
based on using the Abbott |iquid hybridization
assay, a fairly bad HBV DNA assay and, had a better
HBV DNA assay been used, whether we woul d have
pi cked 100 milligramor whether we m ght have ended
up picking a higher dose because we woul d be able
to see that a higher dose actually brings a further
drop in viral load, | don't know for sure.

Wth patients with H'V coinfection, we do
recomend a hi gher dose and, in conjunction with
other HIV treatment.

The biggest problemw th | am vudi ne
treatment is we don't know what is the duration of
treatnent. For the e-positive chronic hepatitis B
patient, we say, well, at |east one year and, at
the end of one year, we are going to think. If the
pati ent has devel oped e-seroconversion, you should
certainly consider stopping treatnent.

But do you stop treatnent the nonment has
e-seroconversion? Probably not because increasing
data suggests that, if you do so, the patient is
going to relapse very quickly. So we believe that
we need to naintain the patients on treatnent for a
little | onger before we stop treatment. But what

isalittle longer? 1Is alittle l|longer three
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months? Is a little longer six nmonths? 1Is a
little longer twelve nonths?

Those are questions that we don't know.
But what is nore of a problemwould be these
patients whose DNA continues to be at |ow | evel but
they are still e-antigen-positive. Renmenber only
about 16, 17 percent of patients will have
e-seroconversion at the end of one year. So the
majority of the patients are going to be here, or
her e.

What do we do? The data fromthe
mul ticenter Asian studies woul d suggest that if you
| eave the patient on treatnent for a second year
and a third year and a fourth year, some of these
patients are going to e-seroconvert subsequently
but you also run the risk of these patients
devel opi ng resistance with | onger duration of
treatment. So, is it a wise thing for us to | eave
the patients on continued treatnment or should be
stop if they haven't e-seroconverted at the end of
one year?

What about patients with break-through
infection? At the tinme when we wote these
gui del i nes, adefovir was still investigational. So

we said, well, continue treatnent if the patients
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remain clinically stable, if their current ALT and
DNA | evel s are | ower than pretreatnent because we
were worried that, if we stopped the treatnent and
the wild-type virus conmes back, the disease will be
Wwor se.

We recommend stopping treatnent only if
the patients clinically deteriorate. |If the
patients are worse off than before treatnent, there
is no point in |eaving the patients on that
treatnent. But, again, the recommendations will
change as we have other alternatives available to
us.

Wth the e-negative chronic hepatitis B
patients, we know that the patients need | onger
than one year of duration of treatnent. But how
much longer? That is the question that we don't
know.

[Slide.]

Let me now nove on and wap up by talking
about sone issues for future clinical trials. W
need to tal k about study popul ation, entry
criteria, treatnment reginens, indications for
assessing treatnment response, endpoints, durability
of response and short- and | ong-term safety and

ef ficacy.
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1 [Slide.]

2 We have nentioned that, with the study
3 popul ati on, we should consider these different

4 groups separately. The e-positive chronic

5 hepatitis B, the e-negative chronic hepatitis B

6 the deconpensated cirrhosis. So far, most of the

7 studi es have forgotten about these other groups.
8 The patients with coinfection, the patients with
9 extrahepati c di seases, the patients on

10 i mmunosuppr essi ve or chenotherapy. Sone of the

11 trials have invol ved children

12 [Slide.]

13 What about entry criteria? For the
14 e-positive patients--well, actually, for both
15 groups--we have to consider viral load, l|iver

16 enzynes and liver histology. For the e-positive
17 patients, the majority of them have viral | oads

18 from 10
criteria of 105 or 106

19 sounds reasonabl e.

20 For the e-negative patients it is less
21 cl ear because these patients tend to run

22 fluctuating viral levels and a | ot of these

23 patients do run lower viral levels. So we |ower
24 the entry criteria such that we take patients in

25 with 10
to insist on higher
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| evel s. What about |iver-enzyne | evel s? Because
pretreatnment ALT is a very predictor of response,
patients with normal ALT or minimally elevated ALT
tend not to respond.

So we tend to recommend a pretreatment ALT
of two tines the upper lint of normal. The Asian
Paci fic Guidelines actually recomrend going up to
five times the upper limt of normal as the entry
criteria for starting patients on treatnent.

Again, for e-negative patients, we only treat
patients with disease, not the inactive carriers.
But what is the cutoff that we use?

Do we need to insist on having histol ogy
as an entry point for starting patients on
treatment? This seens to be still inmportant for
clinical trials but what about in clinical practice
and if we want to have a liver biopsy, how nuch
liver disease, in terms of inflammation and
fibrosis, should we use as an entry criteria?

[Slide.]

What about the treatnment regi nens? Shoul d
we still be | ooking at nonot herapy or should we
really be noving fromthe stage of nonotherapy to
| ook at rmnonot herapy versus conbi nation therapy?

Shoul d we be using placebo controls or, in view of
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the availability of so many different drugs, be

t hi nking of active controls? Placebo-controlled
trials have their advantages, but we also need to
| ook at feasibility. What is the |likelihood of
enrolling a patient into a study in which there is
pl acebo when there are so many other treatments
avai | abl e.

What about the duration of treatnent?
Shoul d we be I ooking at finite duration, treatnent
of one year or two years, or should we actually
mandate that there is built-in follow up and foll ow
on so that we can address the issues of durability
of response, long-termsafety, drug resistance and
what are the additional responses if we extend
treat nent.

These need to be planned ahead of tinme so
that there are not gaps between the |icensing
studi es and the subsequent studies because, once
you have gaps in between, all the data beconme nessy
and nuddl ed.

[Slide.]

What about endpoints? So far, many of the
antiviral trials in hepatitis B have focused on
hi stol ogy as an endpoint, in particular using a

decrease in HAl by two or nore points. There are
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advant ages of using histology because this is a
direct assessnent of liver disease. This is to
| ook at inflammation which is nore dynam c and

fibrosis which is, perhaps, a nore long-Ilasting

effect.

But there are di sadvantages with | ooking
at histology. | requires two biopsies. Liver
biopsy is not a fun thing for the patient. It is

not a fun thing for the physician either because
there is risk of conplication, it is an expensive
test, there are problens of sanpling error, inter-
and intra-observer variability.

The scores are not linear. Even when the
score is 1, 2, 3, 4, 5 and 6, the increment from1l
to 2 versus the increnent from2 to 3 is not,
necessarily, the same in terns of increnment in
inflanmation, increnent in fibrosis. These are al
very subjective

Certainly, histology does not apply
outside of clinical trials and, as Dr. Hoof nagle
menti oned, we don't know what it neans if sonmeone
drops their HAl by two points, particularly if this
occurs only when a patient is still on treatnent.

[Slide.]

What, then, are the alternatives that we
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can think of? For the e-antigen-positive patients,
| propose that we should seriously consider--1 am
not saying that this is definitive, but | would
throw this out for discussion--that we shoul d | ook
at e-antigen loss. | amstill not sure whether we
need to insist on detection of e-antibody and

whet her this neans a nore durabl e response or not.

W want a substantial decrease in HBV DNA
| evel, probably to | ess than 100, 000 copi es because
studies in the 1980s show that if we drop the DNA
| evel to undetectable by hybridization assays, nany
of these patients do have inprovement in the |iver
di sease and we do want to see normalization of
liver enzynes.

For the e-negative chronic hepatitis B
patients, we want to have a drop, a substantia
drop, in DNA level. Here | amnot so sure where we
want it to be dropped down to. These patients
start at a lower level. | believe that these
patients need to be dropped at |ower |evels than
the e-positive patients. Mny of us think that it
shoul d be dropped down to |l ess than 1,000. Sone
peopl e think that we should drop it to bel ow
detection by PCR and | throw it out for discussion.

We al so want to see normalization of |iver
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enzynes. For the patients with deconpensated
cirrhosis, we also want a drop in viral load. W
want to see inprovenent in biochem stry and
clinical outcone so we want to see inprovenent in
CTP score and, perhaps now that the transplant
community has noved to using the MELD score, which
is a conbination of INR, bilirubin and creati nine,
we may want to use this as an endpoint as well.

[Slide.]

So the question is if we use as endpoints,
do they correlate with histol ogy? Do they
correlate with inmprovenent in clinical outcome?

[Slide.]

There is very limted data because of the
prol onged natural course. Mst prospective studies
have |limted followup. | amgoing to |lose ny job
if I tell my boss that | publish a paper every
twenty years. There are very few random zed
controlled trials and nany of them have snall
sanmpl e si ze.

So a lot of times, people use
retrospective studies, use historical controls,
nonconcurrent controls. But then you run into the
ri sk of di sease heterogeneity. You are comparing

appl es and oranges.
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[Slide.]

Let's now review a few studies to see if
there is sone data out there. This is Perillo's
study of interferon therapy of e-antigen-positive
chronic hepatitis B that | showed you earlier. He
| ooked at treated patients that had paired
bi opsies. The repeat liver biopsy was done six
mont hs after stopping treatnent.

In the treated patients who had a
response, you see a dramatic reduction in HA
score, about two points, with rank assessnent
i mprovenent outwei ghing deterioration. |In patients
with no response, you don't see nuch in the way of
i nprovenent and, on balance, it is about the sane.

On treated controls, not nuch in the way
of inprovenent. So the virological endpoints do
correlate with histological inmprovenent if you | ook
at it in that way.

[Slide.]

What about clinical outcone? Here is a
study fromthe German group where they included
interferon-treated patients and untreated controls.
Here, unfortunately, sone of the untreated controls
wer e nonconcurrent controls. They included

controls fromprevious clinical trials as well as
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nonconcurrent controls. But what you do see is
that, in the treated patients, if they clear
e-antigen, they did much better than the patients
who renmai ned e-antigen-positive in terns of
proportion with conplication-free survival

These are patients with survival wthout
|iver deconpensation. This is also true for
untreated patients indicating that clearance of
e-antigen is a good thing if this is associated
with viral suppression as well.

[Slide.]

What about e-negative chronic hepatitis B
patients? There is sone data from Hadzi yanni s’
group again that overall you don't see as dramatic
i mprovenent but, in the interferon-treated patients
wi th sustained response, there was al so inprovenent
in transplant-free survival conpared to the
patients who were treated and did not respond or
the patients who were not treated.

Again, this is not random zed controlled
trials. These are really |lunping patients who got
treated versus those who didn't get treated

[Slide.]

What about | am vudine, then? This is a

conplicated slide and this is sone data that Lynn
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Conbray and Steve Gardner provided. This really
conbines the U S. e-positive study and the
mul ticenter Asian study. The orange represents the
pl acebo, the yellow represents the
| ami vudi ne-treated patients.

The shaded part represents the patients
with e-seroconversion. This is |ooking at Wek 52
DNA | evel s and e-seroconversion. As you would
i mgi ne, the treated patients, the DNA | evel s
shifted to lower levels. |In the initial published
report, they used the liquid hybridization assay
and this is really reanal ysis of sone of the
patients using the PCR assay.

So the DNA | evel shifted with the treated
patients and you find that there is a reasonabl e
correlation between the viral |oad at Wek 52 and
e-seroconversion in the sense that nost of the
patients with e-seroconversi on had HBV DNA | eve
dr opped down to bel ow 103.

Then you get some e-seroconversion with

viral | oad of 10

3 to 105, but very few when the

22

23

24

25

viral load is above 10
5

[Slide.]
What about correl ati on between viral | oad

and ALT nornmalization. Again, orange is placebo,
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1 yellow is | am vudi ne and the shaded bars are the
2 patients with normal |iver enzynes. Here, you find
3 that you can nornalize liver enzymes even with
4 hi gher viral levels. Wth e-seroconversion, you
5 need to drop the viral load to about 10
3 but if you

6 drop the viral |oad to about 10

6, the majority of
7 these patients will have normalized liver enzynes.
8 You al so get normalized liver enzynes in
9 some of these patients amazingly with viral |evels
10 of 10 8 and 109. But, obviously,

many of these

11 patients have elevated liver enzynes.
12 [Slide.]
13 What about histology. Once you get into
14 hi stology, it gets a little bit nore conplicated.
15 I think, in part, it is because of the way we
16 define histologic response. At low viral |evels,
17 the mpjority of these patients have inprovenent in
18 hi stol ogy. Certainly, when the viral level is
19 bel ow 10 4, al nost everyone

had i nprovenent in

20 hi stol ogy. Between 10
4 to 106, you still get the

21 majority, nore than 50 percent, with inprovenent in
22 hi stol ogy, | ess inmprovenent in histology with

23 hi gher viral levels but, surprisingly, a fair

24 nunber have inprovenent in histology again even at

25 viral |evels of 10
8 and 109 whi ch makes us wonder
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what this all neans.

[Slide.]

Finishing up with two slides that John Fry

and Carol Brosgart shared sone of the data in the
adefovir studies. This slide shows the e-positive
chronic hepatitis B patients, adefovir Trial 437
These are all the patients on adefovir 10
mlligram

If we | ook at a conposite endpoint with
e-seroconversion and with decreasing viral |eve
and with normalized liver enzyne, do we actually
get inprovenent in histology? The first thing you
see is the patients with e-seroconversion conpared
to the patients who didn't have e-seroconversion,
the viral load shifted to the left side. So they
tend to have nuch | ower viral |evels and al nost
every one of them had HBV DNA | evel s of |ess than
10 4.

ALT nornalization represents the orange
bar so the majority of the patients with
e-seroconversion also had normalized |liver enzyme
and al nost every one of them had the shaded bar
whi ch neans that they al so have inprovenent in
hi st ol ogy.

But, if you look at the patients without
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e-seroconversion, sone of themalso had |ow vira
| evel s but didn't seroconvert. Sone of them even
have normal liver enzymes but still didn't
serconvert. Some of them even have nor nal

i nprovenent in histol ogy.

So, again, regardl ess of e-seroconversion,
if the viral level is |low and the person has
normelized liver enzynmes, a lot of themalso had
i mprovenent in histology. But, again, the amazing
thing is if the viral level is high and, even in
patients whose ALT renmi ns el evated, you al so see a
fair nunmber of themw th inprovenent in histology.
So, again, what does this nean?

Is it a problem all these virol ogical and
bi ochemi cal endpoints or is it a problemwth the
way we interpret |liver histology?

[Slide.]

This is the e-negative chronic hepatitis B
study, adefovir patients, placebo patients,
patients on treatnent, viral load shifted to the
left side, lower levels, conpared to the untreated
patients. Again, if you have low viral |oad, nost
of these patients have nornalized |liver enzyme, the
orange bar, and nost of them have the shaded bars

with i nprovenent in histol ogy.
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But, even in the placebo patients, even in
those of elevated ALT, you al so have inprovenent in
hi st ol ogy and, again, you tend to see inprovenent
in histology spread all the way and it doesn't
correlate as well. So it raised, really, a lot of
questions as to what the histol ogy response mneans.

[Slide.]

This is ny last slide. One of the things
that we really need to address is not just the
primary endpoint which then allows FDA to decide
whet her a drug is approved, but in clinica
practice, it is also when do we stop treatnent?

The primary endpoint for a clinical trial is one
thing, but we have learned that it may not
necessarily nean that this is an indication for
st oppi ng treatnent.

This is sonmething that we all need to
under st and because, in practice, we have to be able
to advi se physicians howlong to treat the
patients, what do you need to see in order to stop
treatment. bviously, we want to see that they
achi eve on treatnment response or the primary
effi cacy endpoint.

We need to see that, but it seenms that

these patients also need to have the ability to
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mai ntain these responses for a certain duration of
time while they are still on treatment before you
can take them off treatment. The indications for
stopping treatnent may vary dependi ng on the
severity of the underlying liver disease and the
i mmune status of the host. By that, | mean that,
in a patient who started off w th deconpensated
cirrhosis, even if they achieve sone of these
endpoints, you mght still not have the courage of
stopping the treatnent and running the risk of
rel apsi ng.

For patients who require long-term
i mmunosuppr essi on, for exanple, a rena

transpl antati on who requires |ifelong

i mmunosuppr essi ve therapy, even if everything | ooks

good, is it safe to stop the patient's treatnent?
These are all questions that we need to deal with.
Thank you.

DR QJLICK: Thanks, Dr. Lok

Are there one or two quick questions from

the panel? Dr. Wod?

DR. WOOD: | had a question regarding the

deconpensated patients with cirrhosis. Wat would
you consi der a significant magnitude drop in terns

of the HBV DNA | evel s as far as an endpoi nt
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response in that specific patient popul ation?

DR LOK: | think, what that specific
popul ati on, the degree of viral drop is, perhaps,
not as inportant as |ooking at biochem cal and
clinical endpoints because nmany patients with
deconpensated cirrhosis have fairly burned- out
di sease. Even if they have what we call high vira

| oad, seldomdo we see it 10
9, 106. W nmight see it

at 10 6, 107.

expect a hundred-fold

10

11
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or a thousand-fold drop might now realistic and it
may nhot be necessary because, perhaps, a tenfold
drop is sufficient to bring about some clinica

i mprovenent.

I really think that biochenical and
clinical paranmeters might be nore inportant in
those settings.

DR GULICK: Dr. Wng?

DR. WONG | guess my question al so
concerns the deconpensated |iver patients. Both
yesterday and today, we have seen presentations
where there seemto be clinical inprovenment but
there was no conparator group. How should these
sorts of data be interpreted? How nmuch inprovenent
does one have to see and what shoul d be the proper

control group even if it is historical controls?
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What are the criteria that shoul d be used for
deciding that sonmething really worked in the
clinical sense or the biochem cal sense rather than
the virol ogi cal sense?

DR LOK: Controlled trials are never
going to be possible if you have a patient who is

sitting in front of you with the risk of dying

within three nonths and you say, "I amgoing to
random ze you to placebo.” So that is inmpossible
to do.

W can use historical controls.
Unfortunately, this is not a disease for which we
have really very good data. O you can actually
use the patients thenselves as sone controls if you
have data on the patient. By the tine patients
come to you with deconpensated |liver disease, in
general, we don't see a spontaneous i nprovenent
unl ess they have recently had a flare and, for sone
reason, you are able to turn off the flare.

So, for exanple, if a patient comes to you
with a bilirubin of 15 and now drops to 3, you have
to say that whatever | put the patient on, it is
doing its job and this is not just the act of God.
Li kewi se, if a patient devel ops ascites and had

requi red huge anounts of diuretics, nultiple
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paracentesis and, six nonths later, you find that
the patient can be off diuretics with no ascites,
this has to be a clinical inprovenent.

Therefore, | think that we are probably
going to sort end up trying to define how nuch
i mprovenent in bilirubin is an inprovenent, how
much i nmprovenent in pro-time, how much i nprovenent
in albumn and how rmuch inprovenment in sone of
these aggregate scores, whether we use the CPT
score or the MELD score, is considered to be
clinically rel evant.

Again, this is an issue that is going to
be conplicated because you can't say, well, a drop
inthe bilirubin by 2 milligrams per deciliter is
i mportant because, if you drop from4 to 2, it is,
per haps, inportant but if you drop from15 to 13,
it is not.

So these are really tricky issues. But I
think, ultimately, it is sitting down and figuring
out do we use a percentage drop or do we use a
percent age drop and dropping bel ow a certain |evel
because, for exanple, you can say, a 50 percent
drop in bilirubin, and it should be I ess than 3.
That is perhaps an inprovenent.

O her than that, | amnot sure. Mortality
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is very hard because, when you have the way out of
transplanting the patients. So you are not

all owi ng your patients to die. You are going to
get your patients transplanted. Using transplant
as an endpoint also is tricky because, across the
country, and certainly across different countries,

the availability of transplant varies.

In sone states, the patients need to wait

for alittle longer than in another state. So it

isn't necessarily true that, if your patient waited

si X nonths versus waited nine nonths, that this is
al ways a reflection of the clinical severity of
liver disease. Sonetines, it is a reflection of
organs being avail abl e versus not bei ng avail abl e.

DR. GULICK: Thanks again, Dr. Lok

W will take a break now and we will
reconvene at ten minutes of 11:00.

[ Break. ]

DR GULICK: Qur next speaker is Dr.

Nat hani el Brown from | deni x Pharnmaceuticals to give

a pharmaceutical perspective on devel opment issues

for hepatitis B.

Phar maceuti cal Devel opnent |ssues for Hepatitis B

DR. BROMN: | thank the FDA organi zers for

inviting me here today.
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[Slide.]

As Dr. Murray indicated in his overview
comrent, part of ny talk will be on an effort to
present a perspective of what nmany of the conpanies
in industry working in hepatitis B consider to be
the nmost inmportant issues for discussion and
potential resolution today so that we can go
forward with progress in this therapeutic field.

But, as was inplicit also in Jeff's
comment, the first part of ny talk will really be a
personal perspective based on el even years of
devel opi ng hepatitis-B drugs. | think, when the
organi zers called, | woke up and realized |I had
actual |y worked on four nucl eosi des and one
interferon project over the last el even years.

I think ny wife tells ne to stop worrying
about hepatitis B, at |east on the weekend.

The other thing that | have noticed at
scientific neetings is it has becone popular to
repl ace the openi ng humor with disclainers. So |
think I will try that. | think both ny current and
past conpany woul d want you to know that ny
perspectives today are | argely personal and do not
represent the views of either d axo or |denix.

Wth that, let's start out. | think you
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will find there are some common thenmes in ny talk
that play off of things you have heard from Jay and
Anna and, hopefully, share a | ot of experience
usi ng these kinds of endpoints in clinical trials.

[Slide.]

What | amgoing to talk about today in the
first part are sone personal reflections and
perspectives based upon working in this area for

about el even years trying to devel op new drugs for

hepatitis B.
Toward the end, | will present an industry
perspective--1 guess this is the one place | forgot

to change the word "consensus"--but a perspective
anong a nunber of people working at conpani es.
That will be clearly identified at the end so, up
to that point, these are personal perspectives.

[Slide.]

I thought it mght be worthwhile--the
poi nt was nmade yesterday, it is very inportant to
learn fromthe H 'V experience. Personally, | think
it is also inportant to keep in mnd some of the
i mportant di sease differences which are not al ways
hi ghlighted in the race toward conbi nation therapy.

So let ne try that. First, | think, as

probably Jay alluded to early on, while, in HV
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124
infection, there is really one end-stage pathway
which is essentially protein-immune failure due to
| oss of depletion of the CD4 conpartnent. In
hepatitis B, there are two ways patients can die
and | think we are aware of both of those; I|iver
failure related to cirrhosis and, of course,
hepat ocel | ul ar carci nona.

These may have a common pathway early on
with regard to the necroinflanmatory |iver disease
acting as kind of a pronoting environnent for tunor
formation. | think that was highlighted in the New
Engl and Journal editorial a couple of weeks ago by
Jake Liang and Mark Gainey. But | think the
inmplication for this group is we need to understand
that a lot of clinical trials so far have been
founded nore on the predicate of knocking down the
liver inflammation and hopefully preventing
end- stage cirrhosis.

We don't yet really know whether we are
going to have an inpact on HCC. It is a fair guess
that if the necroinflammtory response and the
neor egenerative response in the liver is inportant
in HCC genesis, that, if we treat patients early,
we m ght be able to have an effect on HCC. But if

we treat patients in their 40s and 50s when there
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125
may have al ready been malignant transformation,
then | think experience suggests that we will have
successes with regard to necroinfl anmatory
responses and failures with regard to patients
dying of HCC. So | think we need to keep that in
m nd.

Probably the two strongest argunents for
early treatnent, | believe, are that argunent that
maybe, early on, just knocki ng down
necroi nfl ammat ory response, if we have any chance
on HCC, it may be at that stage of tunor
devel opment. Then the second one nmay be to prevent
advanced fibrosis and cirrhosis.

Anot her inportant disease difference which
has been highlighted by both clinical speakers so
far is that this infection can spontaneously revert
to low replicative states, typically gal deans and
anesi ans, in seroconversion. This can happen, as
previ ous speakers nentioned, spontaneously or with
t her apy.

So, as you al ready know, the therapeutic
goal becones, in e-positive patients, to try to
i nduce this state before the patient is already
cirrhotic. 1 think there are smidgens of data that

say that e-seroconversion, when the patient has

file:/ll/[Tiffanie/storage/0807ANTI.TXT (125 of 347) [8/20/2002 12:57:51 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

advanced di sease, may actually be dangerous and can
knock out the last few hepatocytes.

But this leads to a very inportant
observation that has been discussed today. A very
inportant goal in trials is to |ook at the issue of
can we stop patients on therapy. The answer in
e-positive patients, as Anna and Jay wel |
hi ghli ghted, e-seroconversion or e-clearance,
e-1oss with DNA suppression, that does appear. W
are getting toward an appreciati on of when patients

can be stopped in e-positive disease and sinply

fol | owed.

It is inportant to enphasize that patients
who are stopped still need cl ose observation
because they are still s-positive and they can

potentially reactivate.

Anot her inportant point that was covered
was HBV infection is quite a bit slower than HV to
cause irreversible damage to the target organ
perhaps ten to fifty years for hepatitis B conpared
to about five to twenty for H V.

[Slide.]

There are sone inportant biol ogic reasons
for why the disease is slower to irreversibly

damage the target organ. These are partly related
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127
to the virology. Hepatocytes are not known to be a
life-long cell type. There appears to be
neoregenerative activity in the liver al nost
conti nuously.

The life span of uninfected hepatocytes is
poorly established but it may be as short as
months. The |ife span of infected hepatocytes is
even shorter than that. It may go down to days
So the primary target cells for hepatitis B are
turning over at variable rates. That is one
i nportant concept.

VWhereas, with H'V or herpes viruses, which
this group has a | ot of previous experience wth,
the primary cell types, the primary targets, nmay be
long-lived cell types, n the case of herpes
viruses, for exanple, neurons or nenory CD4 cells
and other long-termcell types.

Anot her key virologic difference is that
the replication tenplates for hepatitis B are
mai ntai ned by a continuing |evel of polynerase
activity in the so-called intracellular conversion
pat hway and not by cel lul ar al pha pol ynerases
whereas, with herpes viruses and HV, once that
doubl e-stranded DNA i ntegren or episone has been

fornmed, those have nmaintai ned by cellular
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128
pol ynerases and, in those cases, in the long-term
cell types

So it is hard to get rid of vira
tenplates in herpes virus and HV infections, but
in HBV, they are continually turning over and you
can get a net reduction when you the infected
hepat ocyt es di e.

So what that neans, | think, biologically
and clinically, and it does influence ny thinking
about hepatitis-B trials, is that treatnent of
chronic hepatitis B infection can be nore
realistically associated with long-termtenpl ate
reduction conpared to H V and herpes viruses. But
it may take a very long tinme and the current
treatments are probably not adequate to eradicate
i nfection.

But there is a theoretic chance for
virol ogic cure. These considerations also add up
to the concept that HBV is less likely to be
associated with early resistance and | think the
Il esson with | amivudine is a perfect exanple there,
pol ynerases are ten-fold better fidelity for the
HBV pol ynerase conpared to the HV reverse
transcri pt ase.

Sure enough; with hepatitis Bwth

file:/l//[Tiffanie/storage/0807ANTI.TXT (128 of 347) [8/20/2002 12:57:51 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129
| ami vudine the nedial time to detectable YMDD
mutants is on the order of three years whereas, in
H'V, it is on the order of three nonths, al nost
parallel to that ten-fold difference in pol ynerase
fidelity. So | think, to my mnd, these are
i mportant considerations that do bear upon the
i ssue of how val uabl e woul d nonot herapy be versus
sequential sw tches versus conbi nation therapy.

[Slide.]

Shoul d we investigate conbi nation
therapies in hepatitis B? | believe the answer is
yes but we need to say that the conbination therapy
needs to prove its worth in this disease just as it
has in H V. The underlying biologic and virol ogic
consi derations are somewhat different particularly
with regard to target cells and tenplates. So |
personal |y believe that conbination-therapy
i nvestigations should focus around the issue of
conbi nation therapy with any of two categories of
goals. If conbination therapy does actually
i mprove durabl e responses in the overal
conpensat ed patient popul ation, we, of course,
woul d all like that.

Short of that, there are patient

subpopul ati ons where conbi nati on therapy nmay have
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val ue. These are patient subgroups where virol ogic
br eakt hrough may happen nore frequently or the

medi cal consequences of virologic breakthrough are
often nore severe wth quicker progression of
hepati c di sease. The includes deconpensated
cirrhoti cs whom you have heard about today.
Transpl ant recipients can progress quite rapidly
after reinfection or reactivation.

H 'V or other coinfected patients have
proved to be a rather difficult group to manage
wi t h nmonot her api es and possi bly precore nutant
di sease, which has been tal ked about a | ot today,
may be a little nore refractory to nonotherapy for
the reasons | think highlighted in Dr. Lok's talk
and Dr. Hoof nagle's.

So conbi nation therapy nay have val ue.
But | would like to approach it with specific goals
in mind. The inproved efficacy, of course, in any
one of these categories nust offset the potentia
increase in cost and potential toxicities.

[Slide.]

You have heard about the array of
endpoints that are used in hepatitis-B clinica
trials over the last ten to twelve years; e-loss,

e-seroconversion, s-loss, s-seroconversion. These
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are becoming fairly standard. | think highlighted
in the publication at both the NIH workshop and the
AASLD Practice Guideline is the possibility of
conposite endpoints which, | think, Anna touched
upon quite extensively, the possibility of e-loss
coupled with some measure of DNA suppression.

Those endpoints are attractive. Let ne
mention that | think what was al so apparent on both
Jay's and Anna's slides that actually is the very
endpoint that was used in the early interferon
trials. So conposite endpoints are not new but |
think there was a sense that that m ght be a good
way to go with regard to linking viral suppression
with sonme of these surrogate endpoints.

You have heard a | ot about histol ogy,
really, since yesterday norning onward. | will
talk about that a little bit.

[Slide.]

I have tried to pick data slides that have
been very inportant to mny perspective thinking
about hepatitis B and hepatitis-B trial design.

So, when you see a data slide, nbst of themare
going to be lam vudine slides. | amusing themto
illustrate some scientific points around endpoints.

| tried to pick the ones that have taught nme the
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nost of the |ast eight years or so of experience.

This is a now rather fanmpbus cohort of 58
Asi an patients out of the original Asian
mul ticenter study, the Lai study, so to speak, who
were treated with |am vudi ne continuously for up to
four years in this display.

There are sonme inportant lessons in this
with regard to the endpoint of e-seroconversion or
any endpoint that incorporated e-loss. W think
the pattern would be simlar if we had just done
this according to e-1oss. This happens to be the
e-seroconversi on endpoint of e-loss and anti body
gain but, probably, the |l essons are the sane for
any neasure of e-clearance.

Sone of the inportant |essons are quite
apparent here. | think to get to one of Tinms
poi nts, should we be treating patients with
i nactive disease? What you see here is the
result--oh; | think Anna highlighted it. | should
mention in this cohort, alnmost a third of the
patients were actually ALT normal at the start.
The Asian study was the only one that allowed
normal ALT patients in and that gives us sone
interesting scientific observations.

If we talk about patients with relatively

file:/l//[Tiffanie/storage/0807ANTI.TXT (132 of 347) [8/20/2002 12:57:51 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

i nactive disease who are actually ALT nornal at the
start, the e-seroconversion rate in those patients
was quite low over four years. | think it was just
under 20 percent.

The overall seroconversion rate for al

patients with elevated ALT at entry, anything above

the upper limt of normal, is illustrated here in
the difficult-to-see tan line. | tried black
background for better contrast. | hope people can

see t hese endpoints.

What this says is that, for any elevation
of ALT, the e-seroconversion rate is substantially
hi gher than patients with normal ALT. So is the
1.5 X or the 2 X nunber a nagic nunber? | don't
know, but there does appear to be a treatnent
effect for any patient with elevated ALTs at any
| evel

But that is, perhaps, not the only
interesting | esson. Another interesting lesson is
the rate of seroconversion appears to be maxinal in
the first year at all ALT levels. That may be an
important | esson for the future. | think the rea
question here is, in the first year, are we
di sproportionally selecting out patients who need

an antiviral nudge into a seroconverted state and
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is seroconversion nore difficult for the remaining
patients.

I think this is an extremely inportant
bi ol ogi ¢ question that was, perhaps, underlying
sone of Anna's and Jay's concerns about |ong-term
therapy. | don't think this slide answers it.
Thi s happens to be a | am vudi ne slide and, of
course, as you know, resistance starts to kick in
toward the end of the first year and becones
cunmul ative during time frane of this data display.

So the real question is, as we devel op
treatment regi mens, whether they are conbination or
nmonot her api es, are we going to be able to keep the
sl ope of seroconversion that we see in the first
year here which would inply that this tapering off
of sl ope anong these various ALT cohorts is due to
the cunul ati ve devel opnent of resistance.

We do know that the seroconversion rate

goes down when patients devel op

| am vudi ne-resistant virus. |t doesn't becone
zero, however. | should point out, and it wasn't
mentioned, | don't think in Anna's tal k, but about

a third of these patients who seroconverted over
the four years actually had YMDD mutant virus so

they did contribute to this overall area under the
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curve of seroconversion at any ALT level. But
their rate was substantially |ower than the
patients who still had PCR-detectable wild-type or
wer e non det ect abl e.

So the inportant lesson, | think, is is
there a different biology in treatnent response in
the first year conpared to subsequent years. |
don't think we know the answer to that but | think
we will find out as viral suppression gets better
for longer-termtherapy. W nay see that the slope
for seroconversion goes up in this direction which
I think we would all be pleased by.

[Slide.]

That was an Asian cohort of 58 patients
foll owed continuously. W took a |look in the
| am vudi ne data and, by the way, | want to
recogni ze the large group from d axo here that
hel ped generate these data and slide that have been
previously presented at various neetings and their
permi ssion to present these slides.

The Week 52 data fromall of the four
| am vudine trials in e-positive hepatitis B were
integrated electronically and we exani ned, through
univariate and nultivariate anal yses, what

pretreatnment factors influence the e-seroconversion
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rate.

There were not big surprises here. This
shows that, in a nultivariate-adjusted anal ysis,
| am vudi ne was superior to placebo treatnment but,
after that, the nost inportant influence was
baseline ALT, as is inmplicit in the slide | just
showed you nonents ago, absolutely inportant for
both interferon and | am vudine that we treat
patients with active liver disease indicated both
by the ALT level as well as by the HAl score. This
i s a sonewhat novel observation where HAl actually
had the second greatest predictive val ue at
baseline after nultivariate adjustnent.

In the | am vudi ne database, viral |oad at
baseline was not a statistically significant
predi ctor of e-seroconversion response although
there was some trend in that direction. The data
for interferon have been controversial there. Somne
people feel that viral |oad does influence
e-response. Ohers feel that it may not be as
strong as in the original report.

But these are absolutely key features when
we think about this durable response which | want
to emphasize, | think | agreed with the preparatory

docunent by the agency staff that said this is the
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only endpoi nt that has been associated in the
literature with long-termclinical benefit. The
world is a factious place, so even that is not a
uni form opi nion. There have been studies to the
contrary, but | think there is a consensus and
think both Dr. Hoofnagle and Dr. Lok tried to

hi ghl i ght that e-antigen clearance does appear to
be--the best consensus is that it probably is
associated with long-termclinical benefit.

O all the endpoints you have seen today,
this is the only one that appears to have that
statenment behind it.

[Slide.]

Certainly, during the |am vudi ne program
and subsequently, | always worried abou is antibody
inmportant to the durability response. | don't
think Anna is going to be conpletely happy with nme
on this slide, but we did try to address
that--yeah; | knewit--we did try to address that
very question in the |anivudi ne database, and we
can tal k about whether this is a final answer to
the question or not.

But the best inpression that we had out of
anal yzi ng | am vudi ne data by | ooking, again, at

integrated phase Il data | ooking at patients with
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various known paraneters of e-antigen-related
response at Week 52 and following them in this
case, just for twelve to sixteen weeks post
treatment. This is very short-term data.

If you |l ook at patients where the only
statistical requirenent for inclusion was e-antigen
| oss, you see that on the left colum. The next
one is e-antigen | oss plus DNA nondetectable by the
solution hybridization assay. That is the second
fromthe left.

Third fromthe left is e-antigen loss with
anti body present and DNA nondetectable. Then the
| ast colum, over to the right, is that sane
response docunented on two successive clinic
visits. This displays what proportion of patients
were still e-antigen-negative at end of study.
These were all off-treatnent patients, three of the
four lam vudine trials, and e-positives required an
off-treatnent period after Wek 52

My interpretation of these data was that
the durability is all between about 74 and 77
percent regardl ess of whether antibody is present,
et cetera, et cetera. Now, this is not long-term
data. | will offer one comment to Jay's conment

about when do patients rel apse when they are going
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to relapse. M view of primarily the | am vudine
data but sone other data would be that, as Jay
said, the story in hepatitis Bis not as clear as
it isin hepatitis C. | think in hepatitis Cthe
data is very strong the 90 percent of rel apses, or

90- pl us percent of rel apses, occurs in the first

six nonths post-treatnment, as | think Dr. Hoof nagl e

sai d.

In hepatitis B, with very limted data, mny

guess woul d be nost of the rel apses occur in the
first twelve to eighteen nonths after these kinds
of responses. But | think it is well established
inthe literature that these patients are at risk
for reactivation at alnmost any tine, particularly
if they get debilitated or inmunosuppressed. So |
think the current and | ong-standing goal to follow

all surface-positive patients essentially for life

with at | east observation certainly is supported by

an under st andi ng of the rel apse phenonenon.
So | think, personally, relapse is

relative to eighteen months after e-antigen

clearance but it can be sporadic thereafter,

particularly if patients get debilitated.
[Slide.]

So that bottomline is e-|loss al one,
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per haps coupled with the DNA suppression criterion,
just as the AASLD Practice Cuideline recomended,
think that was data to support that kind of
recomendati on.

Now, everybody has their favorite slide
about what inportant things have we | earned from
liver histology. | think one of the thenes
yesterday is highlighted here, but there are sone
other ones. |If we have | earned anything for |iver
histology, | think at least half of it is thanks to
Dr. Goodman who, | think, is still here this
morning. So he has been a big part of this
evolving story for the last ten years in hepatitis
B and C

It probably needs to be enphasized that
there are a relatively snall nunber of
hepat opat hol ogi sts who are truly expert in doing
these kinds of scoring techniques.

This is nmy personal |ist of what we have
| earned fromliver histology. | think that we have
| earned that, a the FDA gui dance document ki nd of
hi ghl i ghts, probably the mechani smof action of
these antiviral drugs is viral suppression |eading
to the range of inprovenment on clinical paraneters

that you are seeing.
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So |, personally, believe that the data do
suggest that viral suppression is associated with
decrease of necroinflammatory activity in the

liver. The correlation is not nearly as good as we

would Iike. | think that is a thene today that the
FDA speaker will continue to address and it has
been apparent, | think, so far

But one of my first realizations of this
fairly inportant feature is that | |ooked at |
think it is Table 4 in Bob Perillo's origina
mul ti center study. They had a category in the
interferon studies called indeterm nate responders.
They were patients who were still e-positive but
had actually gone undetectable for DNA in the
Abbott assay.

If you |l ook at the HAI reductions in those
patients where they were still e-positive but had a
reduction bel ow roughly six logs or so, the HA
i nprovenent in those patients was about three to
four points, very sinmilar to what you see in the
seroconverted patients. Seroconverted patients
usual |y have about one point nore inprovenent. So
that was an early lesson to us on the | anivudine
program because we are going into phase IIl with no

data on our primary endpoint of histologic

file:/l//[Tiffanie/storage/0807ANTI.TXT (141 of 347) [8/20/2002 12:57:51 PM]

141



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

142
response.

That gave us some faith that DNA
suppressi on night be associated with histol ogy
i nprovenent. | believe that association exists,
but it is an inperfect association, as you saw in
some detail in Anna's talk.

Both the | am vudine and adefovir trials
have produced sone interesting data on fibrosis and
wor seni ng of placebo patients. 1t does appear that
pl acebo patients, even over the course of a year,
get detectably worse although not markedly so with
regard to liver histol ogy including sone worsening
in fibrosis. That was the bad news of placebo
controls in those studies.

The good news was analysis of quite a |ot
of | am vudi ne and now adefovir data indicate that
fibrosis and in even early degrees of cirrhosis can
probably inprove in antiviral therapy, at least in
sone patients. So, perhaps, this progression of
stages is not as irrevocable as we have thought for
along tine. | see Dr. Hoofnagle is probably going
to want to comrent on that, but | think he did show
patients who went from 14 or 13 down to a score of
about 1.

So, again, it is probably not sonething
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that we can achieve in patients with very advanced
cirrhosis but |I personally think, in both hepatitis
C and B, there is increasing data that the constant
plasticity of the liver can lead to inprovenents,
at least for earlier degrees of fibrosis.

One of the issues with interferon in the
md-'90's was largely fromhepatitis-Ctrials, did
cirrhotics respond as well as noncirrhotics. So we
did ook at that question in the | am vudi ne program
and adefovir probably has some nore data. The
answer was that histologic stage of disease did not
appear to influence nost of the array of endpoints
that you saw displayed for hepatitis B

So that left the conpensated cirrhotics in
the sane treatnent category as the conpensated
noncirrhotics to ny mnd.

Now, a coupl e of exploratory studi es have
been interesting. | don't consider these to be
established facts but there was a study fromthe
North Carolina group, Mke Fried and col | eagues,
usi ng some biopsies fromthe | ani vudi ne program and
| ooking at themin a blinded fashion, both placebo
and drug-treated.

They published this in the Journal of

Hepat ol ogy, the effect the antiviral therapy does

file:/ll/[Tiffanie/storage/0807ANTI.TXT (143 of 347) [8/20/2002 12:57:51 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

appear to be associated with decreased
stellate-cell activation, so that may be a
mechani sm for antiviral therapy resulting in
preventing worsening of fibrosis.

The adefovir group produced a very
interesting presentation at |ISAL just this spring
in a subgroup of about twenty patients or so. It
did look like there was a chance for |ong-term
reduction of cccDNA in the liver in collaboration
with a European collaborator. | think they
reported about a nine-fold reduction over the
course of a year.

Again, | consider these two last points to
be rather exploratory but, interesting observations
that have come fromliver-biopsy material from
clinical trials.

[Slide.]

There are sone problens with liver
bi opsies, both scientific and practical. The
practical problens, | should say, are | oom ng worse
and worse as the FDA gui dance docunent | think
accurately forecasts that we are going into an era
of large active-control studies, and the |arger the
studies get, the nore they need to be nultinationa

and t hese ki nds of problens becone nagnified with
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that assunpti on.

So | have cone to call, thanks to a couple
of colleagues, the liver biopsy is certainly a
direct picture of the disease but it is only a
snapshot in tine and space. W used to call it a
snapshot in tine, but the biopsy sanpling error is
the result of the space addition to this concept.

So the problemis, until patients get
either very consistent very early disease or very
consistent very |late disease, in between, the
di sease can be sonewhat patchy and there is a
significant sanpling error even in a well-done
bi opsy.

Then the waxi ng and wani ng nature of this
di sease coupled with the sanpling error, | think it
has probably been highlighted by others using
different words that a lip in hepatitis B probably
is less predictive of long-termoutconme than, let's
say, in the hepatitis C patient where the disease
isalittle more constant.

The flare activity of this disease can
result in sudden worseni ngs of the
necroi nfl ammatory activity which, within a few
months, will lead to worsenings in fibrosis so a

patient may | ook fine one year and be dead the next
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year froma nasty flare. | think that is an
i mportant concept with we think about how i nportant
are liver biopsies in hepatitis-B trials.

Anot her issue is the histologic scoring
does have very wide inter- and intraobserver
variation. That variation, in much of the trial
data you have seen, has been mnimzed by the fact
that nunber of people doing these scorings has been
very, very small. | think Dr. Goodman has been
involved in probably at |least half of the data you
have seen, and Zach is a recogni zed expert.

But, as you go to other scores, you do
find increasingly wide variation. | think an
exanple in the | am vudi ne program was when we had a
Eur opean- Canadi an study with a different
pat hologist. Wth a simlar patient popul ation,
the histol ogi c response estimated rate was
15 percent less than in the other trials.

So there can be significant variation

Anot her good exanpl e of that variation was
in the data that you saw yesterday. | don't mnean
to, in any way, discount the narvel ous efforts of
the adefovir teamin getting all those biopsies,
and | think the same would be true for |am vudine,

but if you noticed in the data yesterday, the

file:/ll/[Tiffanie/storage/0807ANTI.TXT (146 of 347) [8/20/2002 12:57:51 PM]

146



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

treatnment effect was exceeded by the standard
devi ation. Wen you have treatnent effects that
are smaller than the standard devi ati on--this was
for the 437 study | believe where the nean
reduction was 2.8 points and the standard devi ation
was 3.2 points.

| don't think we primarily anal yzed
| ami vudi ne by medians so | don't know if that would
have been true with lam vudine but it is an exanple
of howdifficult it is to precisely assess
hi st ol ogi ¢ changes, very large standard devi ati ons
and standard errors when you approach that with
mean reductions.

Nonet hel ess, there are consi stent
treatment effects with antivirals that have a
consi stent DNA suppression effect.

Now, the nmissing data thing becones
important as we nove to larger trials especially.
It is potentially feasible, when you are worki ng at
tertiary university centers with well-trained and
ent husi asti c hepatol ogists--it is potentially
feasible to get the nmissing-data rate down to about
10 percent as you saw yesterday. The origina
interferon trials, | think, had 30, 35 percent

m ssing data. The lamvudine trials typically had
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15 to 20 percent m ssing data.

But, as we go to larger studies, studies
of 800, 1,000, 1,300 patients, there is just a
limted nunber of centers that take care of |arge
nunbers of hepatitis-B patients who al so have
confidence and expertise in serial |evel biopsies.
So that becones a real problemand it predicts that
the missing data rate we nmay never, even with good
efforts, exceed the relatively | ow m ssing-data
rate you saw yest erday.

But if you consider the adefovir
m ssing-date rate of around 10 percent, and you
consider that the delta is probably 15 percent, you
can see how inportant the missing data is to
estimating noninferiority or superiority.

The other key this is that, as we go
toward active-control-trial designs, the attenpt to
treat assunption that missing data is treatnent
failure, as the FDA officers, | think, would want
to remind us, if you use that intent-to-treat
assunption in active designs, that tends to make
two treatnments artificially ook nore simlar than
they really are. So in active designs, you
actually need to go to an efficacy subset anal ysis.

I think the FDA feels this way and, in ny
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experience, the European agencies as well.

So missing data with |iver biopsies
becones a key issue and can we really limt that to
10 percent or less in these huge multinationa
trials. | amnot optinistic, personally.

But these considerations do cause a rea
probl em when you are trying to design a trial and
with histology as the primary endpoint, it becones
very iffy with regard to sanpl e-si ze cal cul ati on
You really don't know ahead of time how nuch
m ssing data there will be and you don't know ahead
of time what your chosen histopathol ogist's scoring
record is conpared to sone ot her histopathol ogi st
who mi ght be chosen whose result on the same
patient popul ati on m ght be 15 percent different.

So it causes real problens in trial design
when histology is the primary endpoint. But,
fundamentally, in nmy view, one of the greatest
problens as we go to these very large trials is it
is extremely difficult to find centers, in Asia,
particular, particularly in Minland China, who are
very confortable with serial |iver biopsies. So we
do end up excluding a lot of sites if serial liver
bi opsies are required for the primary endpoint.

There is an issue around |iver biopsies
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whi ch cane up yesterday. There are two |iver

bi opsi es involved. One, the pretreatnent, is
presumably a good idea on the basis of disease
stage and, as sonebody nentioned, that is really an
i ssue for a practice guideline. | think the AASLD
Practice Quideline does continue to reconmend
staging biopsies in B as, perhaps, Anna or Jay

al l uded to.

But the real issue is the followup liver
biopsy. | want to get into that shortly.

[Slide.]

Let me back up for a second. W have
heard a | ot about the correl ations anong efficacy
endpoints. | amnot going to speak to that a | ot
because you have heard a lot fromtwo speakers and
you are going to hear nore fromthe FDA speaker.
But we did | ook at the |am vudi ne data for one key
i ssue having to do with how valuable is that second
|'iver biopsy.

My personal view is that nonitoring of
serol ogi cal markers is at |est adequate to predict
|l ack of worsening in the follow up biopsy. So |et
me wal k you through that thinking.

This was presented, | think, at the NIH

wor kshop in a poster formabout two years ago. In
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the integrated database, we ended up with a very
sinple kind of analysis. |If patients were
normalized in their ALT or at |east inproved by 50
percent during the course of the first year of

| ami vudi ne therapy, the chances of the HAl score
bei ng worse at Week 52 were only 5 percent.

Looking at the other principle serologic
paraneter of DNA, if viral |oad was nondetectabl e
by the Abbott assay or reduced by 50 percent, the
HAI was worse in only 9 percent of patients at Wek
52. | think nost of us would agree that these 5
and 9 percent nunbers are within the scoring error
of the histologic scoring techni ques.

So ny bottomline out of this experience
was that monitoring of viral |oad and ALT, just as
you imagine in the clinic when you are | ooking at
the numbers fromyour patient's clinic visit, does,
in fact, have an adequate prediction of whether the
patient is getting worse. It doesn't say that the
histology is getting better but it at |east says
they are probably not getting worse. So that is a
sonmewhat happy nessage for routine clinic
nmonitoring which is what we do nowadays with vira
| oad and ALT.

For seroconversion, the story is a little
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different. It is quite apparent that you need an
ALT response and the correlations there are
affected by that. But | think what | took away
fromAnna's talk was there is probably a better
correl ation anong serologic efficacy paraneters
than there is between serol ogy and hi st ol ogy.
Maybe that is a thene or an issue we could address
in today's discussions.

[Slide.]

| amgoing to talk alittle bit about
experience with sonme of the endpoints you heard
about fromDr. Lok in deconpensated-di sease trials;
survival, inprovenent in Child-Pugh. | am not
calling it here Child-Pugh-Turcotte, although it
was an inprovenent in the biochenical paraneters
reflecting liver function.

[Slide.]

This is an overall--we put together three
| am vudi ne cohorts in an integrated database
because they had sonewhat similar entry criteria.
Their | aboratory parameters were all sent to a
central lab with consistent performance of the HBV
markers as well as the biochenical narkers.

What you see here is an overall surviva

curve for this assenbled cohort of 133 patients.
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This is the initial slide from AASLD from a coupl e
of years ago that was expanded to a 154 patient
dat abase and these results will be com ng out in
Gastroenterology within the next two to three
months in a paper by Bob Fontana and nysel f and
possibly others in this room

When you | ook at overall survival, | think
this really reflects some of the observations in
the Villeneuve paper that Anna tal ked about. There
is kind of a break at about six nmonths in overal
where you see 20 to 25 of patients dying in the
first six months essentially all of liver-related
conplications. Then there is alnost a kind of
I eveling off or a quasi-stabilization of these
patients with regard to survival

Thi s suggested, just seeing that initial
survival curve when we were putting these data
toget her suggested that there are really two groups
of patients here, as Anna tal ked about, those who
are going to die anyway and those who can be
stabilized with antiviral therapy.

But the inportant point was, out of
this--1 should nention these protocols were
relatively open-ended so there were a lot of Child

Ccirrhotics in these ALT requirenents. The only
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ALT requirenent was you had to be under 1500. For
exanple, we didn't want people who were in huge
flares right at the start.

O her than that, it was pretty open-ended.
The only al bumin requirenent was 1.5, for exanple.
But this suggested--this is an inportant
observation and suggested there were two
popul ati ons of patients, those who can be
stabilized with antiviral therapy and those who
can't. The inportant observation |looks like it was
the magjority of patients can at |east be stabilized
with antiviral therapy.

If this infection kills 1 mllionto 2
mllion people a year worl dwi de, nobst of themin
pl aces where you can't get a liver transpl ant,
there is sone hope that antiviral therapy can
stabilize or help a lot of patients toward
| ong-term survi val

[Slide.]

I need to caution you, these are
uncontroll ed data. The survival did | ook better in
historical, as | think Anna nentioned.

In fact, when we divided the two groups up
according to those who died early, and, again, they

were all of liver conplications, and those who died
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| ate, the actuarial survival for the patients who
survived six nonths was actually 80 percent for
three years, and kind of the historical range was
anywhere from about 14 percent to about 50 percent
for these kinds patients.

So, in an historical conparison, there
were a |l ot of patients experiencing fairly
prol onged survival. 1In a univariate analysis,
these paranmeters showed up. But, in a nultivariate
anal ysis, the nopst inportant parameters predicting
early nortality were elevated bilirubin, elevated
creatinine and detectable DNA in the Abbott assay.
There were sone surprises there that | see Dr.
Hoof nagl e perking up on

The DNA was particularly interesting
because we | ooked at were there any kind of markers
of patient response that could predict six-nonths
survival; in other words, early-on therapy
responses. It turned out ALT nornalization and
viral -1 oad response or viral DNA reduction really
didn't predict six-nonth survival. It was really
the extent of preexisting liver disease because
bot h groups had viral suppression in the Abbott
assay. W didn't have an assay sensitive enough to

di scrimnate by PCR

file:/ll/[Tiffanie/storage/0807ANTI.TXT (155 of 347) [8/20/2002 12:57:52 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

But, at |east when using the Abbott assay
and | ooking at ALT nornualization, early ALT and DNA
responses did not differentiate these groups. It
appeared to be, really, the degree of |iver damage
early on and, in the multivariate, bilirubin
essentially w ped out al bumin as an i ndependent
predictor so it was only bilirubin in the
mul tivariate contrary to sonme ot her series

But el evated creatini ne was the ot her
surprise here so narginally or bad renal together
with bad liver function |ogically does predict
worse survival early on. Needless to say, these
are interesting data but long-termcontrol data are
going to be nore feasible nowthat we have nultiple
agents avail abl e.

I should nmention we did try to do a
pl acebo-control l ed study with | am vudi ne in
deconpensat ed di sease and five out of the eight
IRBs turned it down. | think sone people in this
roomw || remenber that effort. That was around
1996, 1997. So that is why you don't see
pl acebo-control |l ed data with | am vudi ne.

[Slide.]

Here is the performance of Child-Pugh

score in one of these three patient groups, a
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70-patient cohort Goup A out of the so-called
conpassi onat e-use study for |anivudine. Wat you
see is, again | think Anna probably alluded to this
paraneter as an interesting endpoint that does have
sonme validity, at least perfornmance validity, in
deconpensat ed di sease

Here you see, over the course of six to
twel ve nonths, patients get an average of about a
two-poi nt reduction in Child-Pugh score. This is
not quite as dramatic as the result that Anna
showed in the Villeneuve series which is alittle
smal l er but, nonetheless, relatively dramatic in
the sense that nost patients either inproved or
stabilized in their Child-Pugh score with only
three patients out of the cohort worsening. The
average follow up on these data was just over a
year.

[Slide.]

Bi ochem cal parameters; thankfully, there
is sonetinmes a correl ation between text books and
what we see in clinical trials. Sure enough, wth
prol onged therapy, let's say of six to twelve
mont hs or nore, one can appreciate, in patients
with elevated bilirubin at the start or patients

with | ow al bum n, one can appreciate inprovenents
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158
over time, albumn inproving with bilirubin
declining in this case over a period of one and
then two years.

[Slide.]

My personal view of the array of endpoints
that you have seen displayed today is that there is
at least a correlation between viral suppression
and histol ogic responses in ALT nornalization.
There is sone correlation of viral suppression with
e-antigen responses, e-clearance, as you saw, |
think, in the data that Anna showed from both the
| am vudi ne and adefovir prograns.

It is not an absolute correlation, but
e-antigen | oss does appear to be nore conmon under
about four or five logs. But, in that case, it is
clear that preexisting i mune response is heral ded
by, or | should say nmarked by, pretreatnent.

El evated ALT levels are required for any rea
treatnment effect, any appreci abl e seroconversion
rate.

Serol ogi ¢ nonitoring, again, | mentioned,
out of the integrated data, was at |east good
enough to predict |ack of histol ogic worsening.

That speaks to does the foll ow up biopsy really

gi ve you any independent information. It mght
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give you information on fibrosis inprovenents
whi ch, | think, has been highlighted by the FDA
speakers. That is an inportant issue for
di scussi on.

But at |east we can generally tell by
moni toring ALT levels and DNA | evel s that the
hi st ol ogy has not generally worsened overall. That
actual |y was somewhat apparent in the discussion of
the adefovir data as well yesterday in one of Caro
Brosgart's responses.

Clinical and biochemical signs of disease
progression are rare. | didn't highlight this in
my talk so far but, in the one-year |am vudi ne
studies, there were actually no deaths and no
hepati c deconpensates in the four controlled trials
i nvol ving sonething |ike 958 patients during one
year.

Now, we have gone to two-year trials and
am not sure the same will be true and | haven't
seen all the adefovir data but, at |east during
relatively short periods in conpensated patients,
the incidence of hepatic deconpensate is rare in
pl acebo recipients as well as in drug recipients.
There were 200 pl acebo recipients in the phase |1

| am vudi ne trial s.

file:/l//[Tiffanie/storage/0807ANTI.TXT (159 of 347) [8/20/2002 12:57:52 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

160

However, there was sone histologic
deterioration that | nentioned in placebo
recipients.

The markers that are appropriate in
deconpensat ed di sease clearly need to be different,
as we have all highlighted. The good news is we do
have sone paraneters avail able that do appear to
respond to clinical trials to antiviral therapy.

[Slide.]

One slide that | thought the group m ght
be interested in and, certainly fromyesterday's
di scussion | think there may be some interest in
some of the stuff that is happening nowin clinical
trials in hepatitis B. | think there was a pl ea
yesterday, can we get conbination-therapy trials
started.

As Carol indicated, there are sone
col | aborative studies between daxo and Glead in
treatnment-naive patients, | should say, for
| ami vudi ne plus adefovir. W also heard from her
that there is a plan or ongoing plan to have a
trial of adefovir plus mtricytovene, FTC

There is al so an ongoing phase II-B tria
with about 104 patients in five countries. This

trial investigates two doses of LDT but it does
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i nclude two conbi nation arns of LDT plus | am vudi ne
and a | anmivudine reference arm as well. So that
trial is ongoing.

I think that ny understanding is that
abstracts fromboth of these trials at |east
regarding early virol ogi c observations that may
show up at AASLD this fall. So, hopefully, you
will start to see data from some of these
nucl eosi de, nucl eotide, conbination trials.

Again, in ny book, the jury is still out
on what will be the benefit of conbination therapy
in hepatitis B. | have been involved in trying to
hel p set up both of these so, while |I might be seen
as a skeptic on conbination, | have tried to be
supportive in ny invol venents, at |east.

There is a large clinical-endpoints tria
that has just been stopped. | think the group
needs to be aware of this and | do have the @ axo
folks perm ssion to nention this. 1t was,
apparently, nmentioned at a neeting recently so it
is not atotal secret. But there was a |arge study
set up prospectively by daxo four or five years
ago, was when it started

It became fully enrolled | think over

three years ago. There are people from d axo here
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to answer any specific questions but probably not
on the data yet. But, in any case, this was set up
as a placebo-controlled--we couldn't do the tria
i n deconpensat ed di sease but we flipped over the
endpoint and tried to do a trial suggested
essentially by one of Jay's conments this norning.

As you heard, you can't do a
clinical-endpoints trial if you start with people
who only have | obul ar hepatitis. But if you start
with people who are cirrhotic, there is a chance
that they still have enough hepatocytes left that
you can stabilize themor even inprove them and
that you can get clinical deconpensation endpoints
over a relatively shorter period.

So that was the concept behind this very
| arge pl acebo-controlled |amvudine trial. | don't
know t he exact nunbers because, again, this has
j ust happened, but there were over 600 patients
involved in the initial--enrolled in the study.
think the study was roughly two to three years
after full enrollnent so many patients were far
al ong.

In fact, the study was stopped. This
study, | should nmention, had an external steering

committee verifying each of the clinical endpoints
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whi ch were protocol -specified. And then it also
had an external independent DSMB. The DSMB st opped
the trial for overwhelnng efficacy on clinica
di sease progression in favor of |am vudine.

You will be seeing those data, | inagine,
soon. | think those data will speak to a | ot of
i ssues that are on people's ninds right now with
regard to the benefit of antiviral therapy as well
as the benefit of continuing treatnment after Year 1
particularly in patients with resistance virus.

The other issue that | realize hadn't been
tal ked about so far and nmight not be tal ked about
by others is the issue is there a role for
perinatal prevention in hepatitis B. There is a
current ongoing trial with a little over
400 patients as the accrual goal where |am vudine
is being | ooked not as a substitute for vaccine but
as an adjunct to both vacci ne and HBI g.

That is the primary rol e because there is
a certain | eak-through of infection in high virenic
mot hers. The vaccine failures in the perinata
setting are often in nmons who have ni ne | ogs of
virus or above or even in the high 8s. So it has
been traditionally known that e-positive nons had a

fair failure rate, and the @ axo fol ks got together
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sonme data about how coul d one specify that by DNA
entry criterion.

So that trial will be ongoing but | think
we are probably several years fromthat result.

[Slide.]

We have a couple of slides on an effort
that involved a questionnaire and then a foll ow up
telecon trying to get a sense of what do people
working in hepatitis-B devel opment right now with
drugs sort of in phase IV and beyond, what are our
primary concerns for the conmittee to discuss
t oday.

Those are really illustrated on the next
coupl e of slides. The people who contributed to
this process are indicated here. The Glead fol ks
were al so canvassed but they were really tied up
trying to prepare for yesterday. So we did have
pretty good contributions fromall the conpanies
i ndi cated here.

I think we decided to call this a
perspective rather than a consensus because | don't
mean to inply that everybody was uni formon every
i ssue.

[Slide.]

Interestingly, the questionnaire responses
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where 1 was a critically inportant rating, all of
the respondents rated di scussion of histology as
absolutely critical for the conmttee to discuss
today. The second issue that was uniformy rated
as critically inportant was the issue of active
versus placebo controls in trials going forward

There was al so very high interest in the
group di scussion of the correl ations between
endpoints which | think is a big topic discussed by
others and will cone out further in the discussion,
and al so sone of the criteria for noninferiority
versus superiority. Particularly discussed were
the endpoints in e-negative hepatitis B where we
still don't know when to stop treatnent there, but
the therapeutic-response endpoints mght at |east
be nore clearly identified.

So there was very cl ear consensus on these
i ssues and we hope the conmttee will take note of
them and di scuss today.

[Slide.]

We t hought naybe an interesting franmework
totry to get at those issues would be to first
di scuss what are the therapy goals in chronic
hepatitis B, discussing therapeutic-response

endpoi nts versus treatnent-di scontinuation
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endpoints as one way to frane it. Wat are the
choi ces of endpoint in e-positive, e-negative, and
then what endpoint really best discrimnates in
active-control-trial designs. That is a key issue.

[Slide.]

Scientific issues? | don't think | want
to highlight a |lot here today but we are probably
as frustrated as anybody that we still don't know
what ot her targets, other than the pol ynerase,

m ght produce tractabl e therapeutics. One of the
reasons we don't have a good handle on that are
some of the scientific unknowns including one of
the key ones which is what i mune factors result in

cl earance versus persistence of the virus.

I think we will stop there on el aborating
this slide.

[Slide.]

In closing, | would really like to offer

this as a set of personal perspectives based upon a
nunmber of years in trials in this area. W very
much val ue the FDA and conmittee gui dance today on
endpoint and trial-design issues. The future
registration trials, in ny view, particularly as we
move toward | arge active designs, are going to need

to be large nulticenter international trials
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incorporating many sites in Asia, North Anerica,
Eur ope and el sewhere.

The active-trial designs ny have
nmonot herapy arnms or conbination arns, but the
principles of design are simlar and, in ny view,
we do need primary serol ogi c endpoints for
precision and the ability--to really come up with
accurate assunptions and accurately design trials,
I think we need serol ogi c endpoints, possibly the
conposite type that Dr. Lok mentioned toward the
close of her talk, clinical endpoints linked to
viral suppression.

I think there is a need to get assay
standardi zati on before we can really nove to vira
|l oad as a primary endpoint in this disease. |
think you have heard enough vagaries in that regard
that | don't have to elaborate further. But, after
we achi eve assay standardi zation, mght it be
possible to use viral load as a primary or at |east
as a conditional endpoint in some patient
popul ati ons where the death rate is particularly
hi gh such as deconp patients and then foll ow on
with nore clinically related endpoints. | think
that paradigmnight be visited in the discussion

I think I need to close by saying that,
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under today's condition of HBV drug devel oprment, it
takes about four to six years fromthe tinme an I ND
is filed until approval. During that time, if the
gl obal death rate of this disease is 1 mllion to 2
mllion a year, then, during the tine of clinica
devel opment of a single drug, sonmewhere between 4
mllion and 8 mllion people have died fromthis
di sease

We need to find a way to make a qui cker
i mpact on that.

Thank you very nuch.

DR. GULICK: Thank you

Are there one or two quick questions? Dr.

Bl ock?

DR. BLOCK: Very quick question. Nat,
very nicely done. On your slide where you were
showi ng the deconpensated chronic hepatitis B
treatments with | am vudi ne, you had one of the
early predictors of early nortality, if |
understood this correctly, detectable HBV DNA

DR. BROMN: That was in the integrated
dat abase for deconpensated patients, viral |oad
positive at baseline in the Abbott assay which is
roughly a six-1og threshol d.

DR BLOCK: Was a positive predictor--
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1 DR. BROM: Was a predictor of early

2 nmortality.

3 DR. BLOCK: If I flip that, then you are

4 saying if there was | ow DNA or no DNA, that had a

5 positive predictive val ue.
6 DR. BROMN: Even short-term survival
7 better; that's correct.

8 DR. BLOCK: But then what woul d the

9 rati onal e of | am vudi ne be, an antiviral that woul d

10 t hen serve to--

11 DR. BROMN: dearly, none of these

12 observations are absolute. So my take on why viral

13 | oad and six | ogs and above was a predictor of

14 early nortality probably had to do with the

15 intensity of infection in the liver. But it did
16 appear that quite a nunber, roughly three-quarters,

17 of the patients can be stabilized with antiviral

18 t her apy.

19 By inplication of that nultivariate

20 analysis, those tend to be patients whose |iver

21 di sease is not as far along and whose viral |oad

22 may be a little |ower.

23 DR GULICK: Why don't we nove al ong.

24  final presentation of the morning will be fromthe

25 agency, Dr. Geg Soon.
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DR. MURRAY: | was going to nmake sone
initial comments but | think we will just have Geg
do the statistical talk and then nmy comments woul d
be better left for the charge to the conmittee
right before the questions.

DR. GULICK: Ckay, if you Ilike.

Surrogate Endpoints for Hepatitis B Trials

DR. SOON. Good nmorning. |1'm Greg Soon,
the statistical teamleader for the Antivira
Di vi si on.

[Slide.]

This talk will examne the feasibility of
repl aci ng bi opsy by several potential outcone
vari abl es and using themas the primary efficacy
measures; that is, to find surrogate endpoints to
repl ace biopsy for hepatitis Btrials. This is
wor k done with Dr. Bhore

[Slide.]

What are the potential replacenent
measures for biopsy? The measure could be the ALT,
viral load and various serol ogi c markers.

Different netrics of the same neasurement coul d be
used |i ke the changes of baseline, end of
treatnment, duration, suppression, et cetera. There

are nmany possibilities here.
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In this talk, liver biopsy will be
measured by the necroinflammtory conponent of the
Knodel | score. | will sinply refer to this as the
Knodel | score

[Slide.]

The next one will be based on the NDA
submi ssions, one fromthe adefovir subm ssion that
you have seen yesterday and the other NDA is from
the Epivir HBV subm ssion that was reviewed in
1998. The Epivir subm ssion had four studies with
a total of five treatnment groups. The four studies
I will refer to as the U S. study, |FN nonresponder
study, Asian study and active-control study.

The five groups are placebo, |an vudine
100 milligrams, |am vudine 25 mlligrans,
| am vudi ne plus interferon, and interferon al one.
These three groups are treated for 52 weeks pl us.
These two groups are treated for 24 weeks with
additional follow up. The total nunber of patients
i s about 900 and there are substantial mnissing
bi opsies at the end of week 52. The average
mssing rate is 16 percent.

[Slide.]

The two adefovir trials are 437 and 438.

I will refer to themas the e-antigen-positive
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study and the e-antigen-negative study. The
duration of these trials are slightly shorter, 48
weeks, compared to the 52 weeks for the Epivir
trials. The nunber of patients is 672 and the

m ssing rates are nmuch lower. It is about 80
percent on average, particularly |lower for the
e-antigen-negative study at 5 percent.

These two submi ssions, in conbination,
have 1573 patients. O these patients, 1372 had
bot h baseline and year-end biopsy. There were an
addi tional 17 patients that are either missing ALT
or the HBV DNA at either baseline or Year 1. So
there are 1355 patients who had both biopsy, ALT
and HBV DNA at both baseline and Year 1. So once a
year it neans we treated for the Epivir trials and
Week 48 for the adefovir trials.

[Slide.]

One difference between the Epivir and the
adefovir trials is the assay. The Epivir trials
used the Abbott hybridi zati on assay which has a
lower limt of about 500,000. Sone people say it
is higher, but the sane magnitude. 1In the Epivir
trials, we see nmany patients achieve a suppression.
But the estimate is so high that even if there are

di fferences between these patients, the assay wll
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173
not be able to differentiate these patients on the
HBV DNA.

For this presentation, | have converted
the units for this assay into copies per mM to be
conparable to the adefovir trials. The adefovir
trials have the PCR assay that had a lower linit of
400 copies per m.

[Slide.]

So this is an overview of the talk. There
are five sections. First, | will go over the
efficacy again and al so describe the variabilities
of both efficacy and al so the neasurenent over
time.

Next, | will look at the patient-I|eve
correlation of the HBV DNA, ALT and neasure these
with the Knodell scores. Next, | will |ook at

trial-level correlation as well as the proportion

of treatment effect explained. Lastly, | will do a
sunmary.

[Slide.]

First, I will go over efficacy.

[Slide.]

The first efficacy I will go through is
the Knodel |l score.

[Slide.]
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This is a convention, the color
convention, | will be using for the talk. The
white will be for the placebo arm The yell ow will
be for the |l am vudine 100 mlligramadefovir 10
mlligrams. These are the nmarkings of those. The
orange will be for the lam vudine 25 mlligrans or
adefovir 30 mlligrans. Red will be for the
interferon-plus-1lanvudine treatnment. G een wll
be for the interferon-alone arm

[Slide.]

This plots the baseline Knodell score
agai nst the change from baseline of the Knodel
score. The X axis is the baseline Knodell score
and the Y axis is the change of Knodell score.

The Knodell score has a range of fromO to
18 which roughly you can see fromthe X axis. It
is not the whole range but it is close. Patients
who have a baseline Knodell score close to 0, by
definition, will not have a chance to see much
i nprovenent while patients on this end of the
baseline will not see a worseni ng because they have
al ready reached the upper linmt of the Knodel
score.

These two lines indicate the upper bound

and the | ower bound for the change that could have
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been achieved. The solid white line is for the

pl acebo armthat indicates a trend for the placebo
arm The yellow curve is for the

| am vudi ne--sorry; for Study 438. That is the
e-antigen-negative study. So this will be the
adefovir 10-milligramarm

We can see several things fromthis graph
First, we can see that the yellow line, this |ine,
is separate fromthis white line. The separation
is roughly consistent over the whole range of the
basel i ne Knodel | score which means that the
treatment-effect size is roughly the sane
regardl ess of what is the baseline status.

Secondly, we can see the negative
correlation in both treatnent groups so that neans
the higher the baseline score, the nore change you
are going to see. Thirdly, we can see the
variability at each point between the patients. So
there is a range of about 10 points in total

[Slide.]

This is the sane plot, but this is for the
adefovir e-antigen-positive study. The orange line
is for the adefovir 30 mlligrams. You can see
roughly the 30 milligramand the 10 nilligramare

overl apping, but both of themare separate fromthe
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pl acebo group. The conclusions are roughly the
sanme as in the previous slide.

[Slide.]

So these are for the | am vudi ne studies,
the four |anivudine studies. W can see here, in
the U S. study, there is a simlar pattern here.
For the interferon-nonresponder study, these two
groups in the mddle, they have a simlar
separation, but at the two ends, there is some
crossing here.

The red line is the
i nterferon-plus-1lamvudi ne armwhich is not very
clear in the picture. For this graph, the Asian
study, we can see roughly the sane pattern here.
The 100 milligramis separated fromthe placebo,
and the orange is somewhere in between here.

This is the active study w thout a placebo
arm The yell ow one, again, is the |am vudi ne 100
mlligramand the red is the conbination, the
interferon plus |amvudine. The white in the
m ddle is interferon al one.

[Slide.]

The next measure | will go over is ALT.
In this presentation, the ALT will be transformed

by the 1 0gl0 and al so divided by the upper limt of
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nor mal .

[Slide.]

The sane order. | wll show the adefovir
e-antigen-negative study first. This is the nedian
of the ALT over tinme for the two groups and the
bars are the 95 percent confidence interval for the
medi ans. So you can see a clear separation here
between the two curves which is indicates the
treatnment-effect effects. That starts very early
probably from Wek 4 or maybe even earlier

[Slide.]

This is for e-antigen-positive study.
Again, we can see the sane pattern. Al so,
additional, we have the adefovir 30 milligrans
which is traces the 10 milligramal so time except
at the end, it has a separation.

[Slide.]

So, for the | am vudine studies, | conbined
all four studies. This is the 100-mi|lligram group
and this is the placebo group. You can see roughly
the sane pattern as we have seen for the adefovir
trials. The orange one is | am vudine 25
mlligrans.

This may be artificially | ower because

this appears on one study. The red one is
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interferon plus |amvudine which, initially, it is
somewher e between the placebo and the | am vudi ne
100 mlligrams, but, it is off the treatment here,
it stands to rebound back to nore |ike the placebo
her e.

The interferon-al one arm bounces around
and eventual ly ends up somewhere around the
pl acebo.

[Slide.]

This is, again, the sane plot except here
the bounds are for the individual patient
variability. So this patient variability shows a
range of the nunbers. So we can see a shift of the
ef fects again.

[Slide.]

This is a case study for about fifteen
patients for the adefovir 437 study. That is the
e-antigen-positive study. | randomy picked
fifteen patients fromthe placebo armso we can see
the history of each patient. Later, | will show
also fifteen patients randomy selected fromthe
adefovir 10 m|ligrans.

This graph is somewhat busy so | will
break this down into several graphs.

[Slide.]
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Here we can see, there are four patients
on this graph. This patient drops down, seens to
be going the other way gradually. This patient is
gradual | y droppi ng down, then com ng down sonewhat
nmore rapidly, then went back. This patient has an
initial drop and rebounded, then seens to be
stable. This patient is stable, then has a snall
drop, then has a rebound and then conmes back again,
t hen somewhat noves down, is stabilized here.

[Slide.]

These are an additional four patients
here. This patient goes up, then cones down fairly
dramatically. This patient gradually decreases,
then has a rise, then has a drop again. This
patient is fairly stable, starts to decrease over
time. This patient is only on the trial maybe for
four weeks and then drops out. There is no nore
dat a.

[Slide.]

This is an additional four patients. This
patient has a slight drop here and then it is
mai ntained. This patient has a slight rise, then
he had a slight drop, then slight rise again. This
patient is going down nost of the tine except here

there is a small flare.
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This patient has a drop here and then goes
up gradually, then has a drop again in the end.

[Slide.]

There are three patients here. One
patient is still a dropout. W don't have |ong
enough data. This patient has sonme ups and downs
and then not very big drop or rise. This patient
is fairly stable.

So, in summary of these fifteen patients
we sanpled fromthe placebo arm sone are stabl e,
sonme vary to a certain degree and sone have
relatively large variations.

[Slide.]

This is fifteen patients chosen fromthe
10-milligramarm | will not go into details of
this but here you can see the sane thing here.
There are ups and downs. Some patients have fairly
subtle drop, then it goes back and then goes down
again. But it seens to be that nore patients have
smal | er ups and downs here in this graph

[Slide.]

This, I will show you three patients out
of those fifteen patients to see in detail here.
This is a patient who had a drop, then goes up,

goes down again. These two patients seemto be
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1 relatively stabl e.

2 [Slide.]

3 The next endpoint | will talking about is

4 HBVY DNA, again on a | ogl0 scale.

5 [Slide.]

6 Again, we are seeing treatnent effect
7 over tine.

8 [Slide.]

9 This is an e-antigen-positive study.

10 graph is different fromthe graph with the ALT

11 that the 30 milligranms showed a significant

12 different fromthe 10 mlligrans here over tine
13 [Slide.]
14 This is the | am vudine study. Herey

15 see the graph appears to be very different. Th

16 is because of the assay problem Patients' vir
17 | oad cannot go down below this level. That is
18 | ower assay limt. Still, you can see the

S

Thi s

in

ou
at
a

t he

19 separati on between the | am vudine 100 nmlligrans

20 and the lamivudine 25 nilligrans agai nst the

21 pl acebo arm

22 The conbination arm interferon plus
23 | ami vudi ne, had a drop initially. Once off the
24 treatment, it rebounded back to the same |eve

25 pl acebo. The interferon-al one armseens to be
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bounci ng up and down but, in the end, it is close
to the placebo arm

[Slide.]

This shows the Study 437. That is
e-antigen-positive study for adefovir as an exanple
to show the range of the variability for the
i ndi vi dual patients.

[Slide.]

Again, these are sone fifteen case studies
for the placebo patients. Here, again, you can
see--1 will go over this in detail and splitting it
up into several graphs.

[Slide.]

This are four patients here. You can see
this patient had a drop here, then a rise again.
Then it sort of stabilizes. This patient goes up,
then has a sharp drop and then has a sharp rise,
then also stays there. This patient has a sharp
drop, then a gradual rise here. This patient has a
sharp drop and a sharp rise, then another
not - so- gradual drop

[Slide.]

These are the additional four patients.
Here you have a smaller drop but a quick rise,

smal l er drop, quick rise again. This patient is
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relatively stable but decreases over tinme. This
patient has an initial rise, then relatively rapid
drop, then a rise so it goes up and down. This
patient is gradually dropping over tine.

[Slide.]

These are the additional four patients.
will skip this one because it is not that clear on
the screen.

[Slide.]

These are three additional patients. This
patient drops, rises, rather sharp drop. This
patient is stable here, sharp drop, sharp rise
This patient, gradual drop, gradual rise, gradua
drop again.

[Slide.]

For the placebo patients, for the HBV DNA,
we al so see ups and downs for the investnent
patients. So these are fifteen patients fromthe
adefovir 10 mlligramarm Again, | will not go
through the details but you can see ups and downs
here for the patients.

[Slide.]

I will just show you three patients here
as an exanpl e.

[Slide.]
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The | ast endpoint is e-antigen | oss over

time.

[Slide.]

This is Study 437, the e-antigen-positive
study. | looked at the proportion of patients who

becone e-antigen-negative at any given visit. You
can see the placebo armis also gradually rising
over time together with the other two arns al so
rising gradually over time. Actually, the 30
mlligramhas a separation fromthe placebo arm and
then, in the end, the 10 mlligramalso is nearly
separated fromthe placebo arm

[Slide.]

This is the | am vudi ne studies. The
pl acebo arm al so gradually rises here. The yellow
one is lamvudine 100 nmilligrans. There are sone
variations here but, in the end, it is separated
fromthe placebo arm However, the 25-mlligram
armis here. It bounces around, but it is closer
to the placebo here.

The conbi nati on arm al so bounces around,

ends somewhere here, | think. The green one is the
interferon alone. It conmes in the mddle here, in
t he end.

[Slide.]
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This table shows the transition
probabilities for e-antigen status. | conbined al
the | ami vudi ne plus the adefovir data here. |
think divided theminto the placebo, adefovir 10
mlligranms, 30 nilligrans conbined here, the
| am vudine 100 milligrans and 25 mlligrans
conbi ned here, and then the interferon-containing
ar ns.

This colum will be the patients who were
e-antigen-positive at baseline, then becane
e-antigen-negative before the end of the year
That is either Week 48 or Wek 52.

Let's | ook at the placebo armfirst. You
can see 14 percent of the 364 patients becone
e-antigen-positive somewhere during the one-year
period of tinme. But, of these 14 percent of
patients, that is roughly about 50 or 60 patients.
37 percent of them become positive again, also
within the one-year period of tine.

O these 37 percent of patients, 26
percent of them becone negative again. O these
patients, 40 percent becone positive again, and so
on.

So, for the three other groups which are

being actively treated, there are a higher
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186
proportion of patients who becone
e-antigen-negative for the first tine. But,
afterward, roughly about 20 to 28 percent reverted
back to the e-antigen-positive status. O these
patients, 28 to 58 percent becone negative again.
O these patients, somewhere between 0 to 37
percent becone positive again.

So sone patients even changed their status
four times in one year.

[Slide.]

Next | will go over the patient |eve
correl ation which exam nes how the reverse
measurenents on a single patient correlate to each
ot her.

[Slide.]

I will go over this study-by-study and
armby-arm Each rowis a single study. The first
rowis the U S study and this is the placebo and
this is lamivudine 100-milligramarm This is the
i nt erferon-nonresponder study and the three
treat ment groups.

Here you see--the curve in the mddle is,
again, sort of the average of the things, at |east
at each level of the HBV DNA to indicate a trend.

For exanple, for this curve, we can see a slightly
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upward trend but also, on the patient |evel, there
is lots of variability around this line. That is
i ndi cating some correlation but also probably a
fairly weak correl ation.

In the other graphs, we can see sone
simlar patterns here. |In this graph, the trend is
probably sonmewhat stronger. This one had a sharper
rise, thenis flat. But if you just |ook at the
average, probably it is going to have a stronger
trend.

[Slide.]

These are the other two studies for
| am vudine. This is the Asian study and this is
for the active-control study. Again, here, there
is a slight uptrend. This is fairly hard to tell
al nrost flat. This maybe has sone very mni nal
trend here. This has a trend. This is hard to
tell. This has a trend here.

But, still, again, you see |ots of
variability. Al so, you can see this line. That is
the assay limt. So the patient cannot pass that
I'ine.

[Slide.]

This is a summary of those graphs in

nunbers, in a correlation coefficient. The overal
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188
correlation coefficient is 0.3. Al so, one star
means the p-value is less than 0.05, two stars
means the p-value is less than 0.001. So if you
conbine all the data, you get a correlation of
about 0.30 which is significant at the 0.001 |evel

However, there are variations between the
arns or between the studies. For the U S. study,
the | anmi vudine 100-nilligramhad a correl ati on of
0.41 and the placebo arm 0.19. It seenms to be
different. For the interferon-nonresponder study,
the correlation here is fairly strong at 0.62
compared to the other two arms which is relatively
smal | at around O. 3.

Bet ween studi es, the Asian study seens to
have a weaker correlation at 0.22

[Slide.]

So this is plotted for the adefovir
trials. This is for the e-antigen-positive study.
That is Study 437. This is for 438, the
e-antigen-negative study. Here, it appears to see
more clear of a trend. That is partially because
of the range of the assay is broadened here. The
lower limt is around here conpared to the
| am vudine, the lower linmt is here. So everything

was cut off here for the | am vudi ne.
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For the e-antigen-positive, we can see in
all three graphs an uptrend but also |lots of
vari ati on between the patients. For the
e-antigen-negative study, the trend here--you may
see a slight trend here but the trend here is not
apparent at all.

[Slide.]

This is, again, a summary of the graph in
nunbers. The overall correlation is 0.29. That is
fairly consistent with what we see for the
| amivudine trial at 0.30. For the
e-antigen-negative study, the correlation is 0.09,
overall it is 0.09. It is fairly small for the
adefovir 10-mlligramarmat 0.05. None of them
are significant, whereas, for the
e-antigen-positive study, the correlation is fairly
simlar and the overall is 0.34.

[Slide.]

I will now nove to the correlation of the
ALT versus Knodell score. This is, again, for the
| am vudi ne study, the U S. study and the
i nterferon-nonresponder study. The correlation
seens to be stronger here, at |east the uptrend
seenms to be sharper here

[Slide.]
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These are the other studies. Again, you
can see the uptrend in nost of the graphs, except
for this study here, it seens to be fairly flat.
This has a trend but not that dramatic.

[Slide.]

This is a sunmary of ALT correlations in
nunbers. The overall correlation is 0.43 which,
again, is significant fromO at a p-value of |ess
than 0.001. Some of the patterns are simlar and
sonme of themare not. For exanple, the U S. study,
these correlations are simlar whereas, for the HBV
DNA, these correlations seemto be different.

However, the correlation here is, again,
stronger for this study, for this arm than the two
other treatnent groups. That is consistent with
what we have seen for the HBV DNA. However, this
correlation is not--in the active-control study, it
al so has this conbination arm but the conbination
is smaller there.

[Slide.]

This is the adefovir trials. Again, we
can see an upward trend, up trend, up trend here.
But, for the e-antigen-negative study, the trend is
not clear here. There may be a slight trend here.

[Slide.]
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The overall correlation is 0.46. Again,
it is fairly simlar to what we have seen for the
| ami vudine trial. The correlation is 0.43 for the
| am vudine trials. Again, we see a weaker
correlation for the e-antigen-negative study.
Overall, it is 0.29. But it is significant here at
the p-value of 0.001

For the e-antigen-positive study, the
correlation is 0.52.

[Slide.]

I will digress fromwhat we have just
tal ked about and to exam ne the threshold issue for
the viral load. 1In this analysis, | grouped the
patients according to their Year 1 viral load into
| ess than 400, 400 to 1000, 1000 to 10,000, 10,000
to 100,000 and greater than 100,000. So there are
five groups of patients here.

Then | will conbine the data for the 30
mlligram placebo and also 10 mlligram all
treatnent arms. This red line is from Study 437.
That is the e-antigen-positive study and the
conbined all the three treatnment groups. It
appears to be flat here up to about 10,000. These
three groups have a simlar response on the Knodel

score.
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Here are the Knodell responses, the
percent of patients who have a two-point
i nprovenent. For the other group--sorry; these are
patients who are e-antigen-positive at the end of
one year. So these are patients who are
e-antigen-negative at the end of one year. You see
a drop here. There is a sharper drop here and then
arise.

This is for the e-antigen-negative
patients at baseline. That is Study 438. So, you
have up, down, then sharp drop, then flat, started
up.

Here the nunbers of the sanple size at
each point. Note that the sanple sizes are
relatively small between 400 and 100, 000. So that
is one problemthat is probably making this graph
difficult to interpret.

There is another issue that is not
apparent fromthe graph. Wen you further break
down this graph according to the treatnent arnms,
some of these patterns wll disappear. For
exanple, in Study 438, if you break it down, then,
you can roughly get two al nost parallel curves here
whereas the placebo armwi |l be here and has a

| ower response rate and the adefovir 10 mlligram
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will be here, also flat.

So we don't see the threshold effect
anynmore. Overall, they say, because of the
limtations of the data, we don't have a concl usion
on this issue.

[Slide.]

Now we turn to the prediction of the
correlations here. W have seen that the ALT and
the viral load are correlated with a Knodell score,
particularly in the e-antigen-positive group. But
the correlation, in general, is fairly weak.

A natural question is can we do better if
we put several variables together to do the
prediction.

[Slide.]

In this exercise, | incorporated the
baseline viral |oad and the baseline ALT into a
Ii near nodel for the change in the Knodell score
They are stratified by the study and al so
treat nent.

These are the predictors | considered.
One is baseline Knodell score. One is the change
of 10gl0 ALT. One is the DAVG of the [0gl0 ALT.
Anot her one is time to ALT rebound to the 1-tines

upper limt of normal.
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For the DNA, | have end-of -one-year DNA
and the DAVG for the DNA and, also, tine to the
nadir. That is the | owest value for the DNA
Al so, e-antigen-negative nadir. That neans the
status of patients--if the patient ever achieved
e-antigen-negative activity. Also, the status of
the e-antigen at the end of one year

As a reference, the nodel that only has
the baseline 10gl0 ALT and the baseline DNA has an
r-square of 14 percent. So if you add to the nodel
one of themeach tine--if you add this one to these
two variables, you get an r-square of 47 percent,
which is quite sonme inprovenent in terns of
precision for the prediction.

But if, instead, | add this change of the
| 0g10 ALT into these variables in the nodel, | get
an r-square of 29 percent. So there is about a 15
percent inprovenent here for this variable. |If,
instead, | added the DAVG for the |0gl0 ALT, | get
27 percent here. It is fairly simlar to the
change for the ALT.

For the tine to ALT rebound to the
one-tines upper linmt of normal, it is 15 percent
so there is not much change here fromthe 14

percent reference point. For the Year-1 | 0ogl0 DNA,
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the r-square is 20 percent. It is an increase of
about 6 percent from 14 percent. It is a nmuch
smal | er increase.

For the DAVG of the |10gl0 HBV DNA, the
increase is 21 percent. The tine to the nadir of
the DNA is 15 percent. Not much. For the Year-1
e-antigen-negativity, if the patient ever achieved
e-antigen-negative in the 48 weeks or the 52 weeks,
the r-square is 18 percent, so about a 4 percent

i mprovenent just using these variabl es al one.

The Year-1 e-antigen status is 17 percent.

It is fairly simlar to the nadir.

[Slide.]

The previous table is for each tinme |
added only one variable. This table shows what if
I put in nore than one variable into the nodel.
The first variable | put in is the change in | o0ogl0
ALT and al so Year-1 HBV DNA into the sane nodel. |
get an r-square of 30 percent. Renenber, that even
the change of 10gl10 ALT al one, you get an r-square
of 29 percent. So there is really no inprovenent,
not nmuch i nprovenent adding the 10gl0 DNA into this
nodel .

If, instead, | use the DAVG DNA repl aci ng

the Year-1 DNA, it is slightly better at 33
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percent. | |ooked at sone ot her conbinations here,
34 percent and 34 percent. In ny extrene case, |
have ei ght predictors and | get an r-squared of 38
percent. It is not nuch of an increase.

[Slide.]

So, in summary, for the e-antigen-positive
patients, the Year-1 HBV DNA and the change of ALT
are associ ated with the change in the Knodel
score. But the associations are typically weak to
noderate. For the e-antigen-negative patients, the
evidence is weaker, particularly for the HBV DNA
Multiple predictors do not inprove nmuch upon the
change of the ALT al one.

[Slide.]

The next topic will be about the
validation. The first method will be the
trial-1evel correlation.

Earlier, when | tal ked about the
correl ation between the surrogates and the Knodel
score for the individual patients, the unit of
study is the patient. Here, for this validation,
the unit of study is the trial. So each trial, you
get a treatnment-effect size for, say, the Knodel
score, for the HBV DNA or for the ALT.

Then you try to go through many trials to
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correlation the effect size of each trial

[Slide.]

Because the study unit is clinical trials
instead of individual patients, it is inportant to
have many trials for this analysis. However, we
only have six studies and five of them have pl acebo
controls. So we have too fewtrials for this
anal ysi s.

One approach to address this issue is to
break each study into smaller trials to have nore
trials. The way | broke this down is, first,
according to where the study is conducted; is it
Asia, is it Europe or is it North Arerica. |If,
afterwards, if the trial is still large, | wll
break that further down according to the ethnic
backgr ound.

So, in the end, | have about 40 such
smal ler trials. The sanple size ranges from20 to
70.

[Slide.]

Before the validation, | have two graphs
to show the response in each arm First we | ook at
the HBV DNA versus the Knodell score at one year
The pl ot graphically summari zes the treatnent

response in all studies and all treatnent arns for
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the viral |oad and for the Knodell score. The X
axis is the treatnent response of the Year-1 HBV
DNA on the 10gl0 scale. The Y axis is the response
for each trial for the change of the Knodell score
These blue points are fromthe adefovir trials.
The yell ow points here are fromthe | ani vudine
trials. The size of the synbols are referent to
the size of the trial after breaking it down from
those six studies.

The capital letter A stands for adefovir
10 milligrams. The |ower-case a stands for
adefovir 30 mlligrams. The capital letter L
stands for the | anmivudine 100 nmilligrans. The
| oner-case | stands for the |am vudine 25
mlligrams. The zeros are the placebo arns.

The Mis a mxture of the |am vudi ne plus
interferon and the F stands for the interferon
al one.

You can see here that, in this graph, the
poi nts are separated by the treatnent arnms. The
adefovir 10 mlligrams and 30 nilligrans are
clustered here in this region. The |am vudine,
these are 100 or 25 nmilligrans here. The placebo
arms are here. The interferon arns are here.

Al so, you notice there is a separation
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between the | am vudine trial and the adefovir
trial. This separation nmay be artificial because
of the assay limt. The lam vudine trial can only
show a response |l ower than this |evel

One thing to notice here, if you know t he
treatment groups, you can see sone kind of trend,
upward trend. But the trend is probably driven by
between-treatnment differences. |In other words, in
these trials, the adefovir trials, you see better
response in both arns, HBV DNA and al so on the
Knodel | score. But, in the placebo arms, you see a
wor seni ng response on both scores. That has
pretty nmuch driven the correlation here.

[Slide.]

This is the sane plot but it is for the
ALT change. One notable difference fromthe
previous graph is the overl appi ng of |ani vudi ne and
adefovir arns. Both of them are now here. Both
graphs show that, overall, the |am vudine or
adefovir arns showed a better response in Knodel
score, viral load and ALT compared to the pl acebo.
That has pretty nmuch driven the correlation here.

The interferon-containing arns are
somewhere in between but closer to the placebo

arns.
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In the next fewslides, | will go through
the validation units neasured; that is, to plot the
treatment-effect size of each trial for the
surrogate versus this Knodell score.

[Slide.]

The first two slides are for the vira
| oad at the end of one year versus a Knodell score
change. In this slide, we only show the adefovir
trials and the next slide is for the | am vudi ne
trials. The two drugs were not shown on the sane
graph because of the assay-limted issue.

Each number in the plot stands for one
trial. That is the trial we broke down fromthe
six studies. So 7s are from Study 437 and 8s is
from Study 438. Again, the size of the synbo
represents the size of the trial

For exanple, this would be one of the
trials which has a treatnent effect on the Year-1
HBV DNA about 3.7, roughly there. For the Knodel
score, it has an inprovenent of about 4.3 points.
That is relative to the placebo arm

We see the range for the response for the
HBV DNA i s sonewhere between a negative 1.sonething
to 4.something indicating inprovenents in all these

smaller trials. For the Knodell score, it ranges
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from sonewhere between a negative 1 to a negative
5. Again, all of themare show ng inprovenents
So all these trials show inprovenments both in the
HBV DNA and al so on the Knodell score.

The red line is indicating the average.
That is the sane as we have seen before. So it
i ndi cates an uptrend, so that neans that the trials
that have a better response on the HBV DNA t ended
to have a better response on the Knodell score.
But, also, you see lots of variation around this
I i ne which nmeans the correlation nmay not be great.

One neasure for this kind of correlation
is r-square. That is 25 percent which is not
significantly different fromOo.

[Slide.]

So this is the sane plot but for the
| ami vudine trials. The r-square is 6 percent here.
It is not significant again.

[Slide.]

This is for the ALT. Here | conbined the
adefovir and the | am vudine trials because we no
| onger have the assay-limted problem The
r-square here is 24 percent. Again, it is not
significantly different fromO.

In this graph, it is only the |am vudine
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100 milligram lamvudine 25 mlligram adefovir 10
mlligram adefovir 20 mlligram There are no
interferon arns.

[Slide.]

If | add the interferon arms, the
interferon conparisons are here, the 2s and the 4s
fromthe interferon arm the conparison wth
interferon. That is generally located in this
corner, indicating probably not nuch response on
the Knodell score in these trials.

But the treatment-effect size on the ALT
varies fromtrial to trial so two of these trials
probably are showi ng worsening, actually. This
trial is showing sonme kind of inprovenent, about
0.25 10910 ALT inprovenent. Despite this
variability, because this points seemto be
conformng to the trend that is a | ower response on
the ALT, has a | ower response on Knodell score. So
it is actually an increase in the correlation here
to 33 percent, the r-square to 33 percent and the
| ower bound is 80 percent here. It is significant.

So, fromthese four plots, we see r-square
is typically is less than 33 percent and this is
the best r-square we see anong the four graphs.

The question is why are we seeing what we are
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seeing here? What are the factors that are
i nfluencing this association?

I will discuss a few factors next.

[Slide.]

One potential factors is the variability
of the biopsy. This variability could arise in
several ways. |f you repeated the sane bi opsy on
the sane patient, you could get a different piece
of liver that have been affected by the disease
differently. Plus the sane sanple nay be rated by
different readers or maybe even the sane reader
readi ng the sanme sanple could have different
numbers at different tines.

Col l ectively, with-patient variation
measures variability of doing the biopsy two or
nmore tines on the sane patient at a given tinme by
foll owi ng the sanme procedure. The total
variability in the Knodell score we observe arises
fromboth within-patient variability and al so the
true difference between the patients.

For these trials, the total variability,
if you use the standard deviation as a neasure for
this variability, it is about a 3. The adefovir
trials have slightly smaller variability.

If the ideal situation, the biopsy

file:/l//[Tiffanie/storage/0807ANTI.TXT (203 of 347) [8/20/2002 12:57:52 PM]

203



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

variability is not influenced by the nagnitude of
the actual biopsy neasurenent, then the

rel ati onship can be fornul ated here, the observer
correlation is the true correlation nultiplied by
the factor here. By true correlation, | nmean the
true biopsy. Suppose you can do the biopsy an
infinite nunber of tines, if you take the average
and that is going to be the true liver biopsy.

The correlation of the true liver biopsy,

which is the surrogate endpoint, that is the true

meani ng of true correlation here. This factor is

determned by the within-patient variability with a

total Knodell score variability between the

patients you have observed

So the question is, how different will be

the two biopsies on the sane patient at the sane
tinme.

[Slide.]

So |l will give you some nunbers to see
how - because we don't have data to say how much
variability in the biopsy, so |l will go over
several different scenarios.

The first case is where there is no
variability. That neans if you do the biopsy on

the sane patient twice, you are going to get
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identical results. |In this case, the true
correlation will be the same as the observed
correlation. For the HBV DNA, it is 0.3 and for
the ALT is it about O.43.

If you assume the correlation, the
standard devi ation for the w thin-patient
variability is about 1.5, 1.5 roughly nmeans that,
if the patient's true Knodell score is 7, let's
say, one woul d have about two thirds of a chance to
observe a score that is between 6 and 8. In the
other one-third of a chance, you are going to see a
score not between 6 and 8, sonmething either snaller
or larger.

If that is the case, then the true
correlation for the HBY DNA woul d be about 0.35 and
for the ALT it would be 0.50. In the other case,
if you believe the standard deviation is |arger,
let's say 2.25, this would roughly correspond to
the case where, if the subject's biopsy is truly
seven points, you would have about two-thirds of a
chance to observe sonething between 2 and 12

In this case, the correlation for the HBV
DNA versus--for the Knodell score is 0.45. For the
ALT, it is 0.65

[Slide.]
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You have seen the rather weak correl ations
on the individual |evels, but how does that
translate into the trial-level correlation. To fix
the idea, let's inmagine that you have foll owed the
same protocol, doing the sane trial, let's say,
one-t housand times. Anong these one-thousand
times, you are going to get a treatnment effect on a
surrogate, you are going to get treatnment effects
on the Knodell score. Howwll those
treatnent-sizes will correl ate?

We really cannot the sane tria
one-thousand times so, instead, | did sone
simul ati on here.

[Slide.]

This is the further study, nonresponder
study. | picked | am vudine 100 m | ligram plus
interferon versus placebo. | put this on because,
for this group, |amvudine 100 plus interferon, the
i ndividual correlation is 0.74 and the placebo
correlation is 0.31. They seemto be different.

If | repeat the trial one thousand tines,
you get this plot. Each point is one trial and the
X axis is the effect size on the 10gl10 ALT and the
Y axis is the effect size on the Knodell score.

So you can see a trend here, but also the
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variability is around this line. The correlation
for this graph is 0.56. So it is somewhere in
bet ween these two individual correl ations.

[Slide.]

This is another scenario. This is Study
437, e-antigen-positive study, adefovir 10
mlligrans versus placebo. 1In this case, the two
correlations are roughly the same in the two arns.
So if we do the trial one-thousand times, this wll
be the pattern we are going be seeing. The
trial-level correlation in this case would be 0.44.
It is, again, sonmewhere fairly close to the
i ndividual -l evel correlation

So these two sinulations show that, when
you have the trials, when the effect sizes are
simlar, alnost like a replicate of a single trial,
then the trial-level correlation will be simlar to
the individual -1evel correlation

[Slide.]

That comes back to what we have seen for
the adefovir and | anmi vudi ne studies. |In these
trials, the effect sizes are sonmewhat sinilar,
actually. For exanple, the effect size on the ALT,
given only the | anm vudine 100 or | am vudi ne 25

m | ligrans versus placebo, it ranges from about
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0.25 reduction to 0.35 reduction. So it is a
fairly narrow range

For the HBV DNA, in the Epivir trials, it
ranges froma 0.67 reduction to 1.16. For the
adefovir trials, it ranges from-2.5 to -3. 39.

So, given the simlarity of the effect
size between these trials, it would be very
difficult to have a trial-level correlation which
is much better than the individual-Ieve
correl ation.

[Slide.]

Gven that difficulty and the limtation

of the data, | will go through another concept for
the validation. It is called the proportion of the
treatment-effect size explained. Briefly, | wll

call this PTE.

This method has a |l onger history and has
been used widely for HV trials.

[Slide.]

Contrary to the trial-level-correlation
met hod, which utilizes many trials for analysis,
the PTE nethod can be conputed for each individua
trial. In the PTE analysis, the overall treatnent
effect on the Knodell score is deconposed into two

conponents, the conponent that was not predicted by
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the surrogate endpoint and the conponent that was
predi cted by the surrogate endpoint.

Thi s deconposition relies on the nodeling,
typically linear nodels. The PET is the ratio of
the effect that is considered to be due to the
surrogate endpoint over the total effect size on
the Knodell score. So it neasures the percent of
the overall effect that is probably due to the
presence of the effect on the surrogate endpoint.

Ideally, this nunber should be 1.0. That
woul d mean that the treatment effect on the Knodel
score is nediated through the surrogate endpoint.
Thi s nmethod has been used for a long tinme but al so
has been wi dely debat ed.

[Slide.]

This table shows PTE for the year-one HBV
DNA as a surrogate and the change in the Knodel
score. The first three colums are the study drug
nane and al so whi ch study and al so which treatnent
conparisons. The left colum is the PTE and this
is the 95 percent confidence interval for this PTE

Let's go through the e-antigen-negative
study first. For this study, the conparison of
adefovir 10 mlligramversus placebo, the PTE is 15

percent. The confidence interval is froma -8
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percent to 39 percent. So we are not sure if there
is anything that is going through the HBV DNA for
this popul ati on.

For the e-antigen-positive studies, that
is adefovir Study 437 also all the |amvudine
studies, for the 10 milligramversus the placebo
conparison, the PTE is 65 percent. For the 30
m | ligramversus placebo, it is 78 percent. The
confidence interval is 41 to 100 percent, 49 to 110
percent. So it appears, at |east the proportion of
effect is nediated through the HBV DNA

If you go to the Epivir studies--first, we
ook at the rows in white. Those are the
conparisons that do not involve the interferon
arms. The nunbers are 33 percent, 37 percent, 40
percent, 48 percent. The | ower bounds range from 6
percent to the highest is 22 percent. But we also
see that the upper bounds in three of the
conpari sons are |less than 100 percent.

So all this is saying that probably there
is sonmething, at least a fraction of the
treatment-effect size on the Knodell score, is
goi ng through the HBV DNA at one year. But, also,
definitely not all the effects.

The green rows are the conpari sons
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involved in the interferon arns. |f you | ook at
the confidence interval, it is very wide, extrenely
wide. So it is fairly noninformative for this
pur pose.

[Slide.]

Next we turn to the change of ALT versus
the Knodel| score, the same order. W |ook at the
e-antigen-negative population first. The PTE is 17
percent but, in this case, it has a positive |ower
bound from 7 percent to 31 percent. So there may
be a small fraction of the effects that are going
through the ALT.

For the e-antigen-positive study, the
nunbers are 43 and 40 percent, again with a
positive | ower bound but, also, the upper bound is
less than 1.0. For the Epivir trials, the nunbers
are 6, 5, 27, 42 and 49. Again, the | ower bounds
range from13 to 30 percent. Three of the upper
bounds are less than 1.0. So, again, it is show ng
that maybe a fraction of the effects on the Knodel
score is going through the ALT, but certainly not
all the effects.

[Slide.]

Finally, a sunmary of the presentation

[Slide.]
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First, we summarized the efficacy and
descri bed both variability between the patients and
the variability over time for each patient.
Specifically, we saw effects on the Knodell score
and its correlation with the baseline Knodel
score. W saw effects on the HBV DNA, ALT and the
e-antigen loss and all three nmeasures vary over
tinme.

For e-antigen | oss, one-quarter to one
third of patients cannot nmintain the status.

[Slide.]

We studied the correlation of the
e-antigen HBV DNA and the change in ALT versus the
Knodel | score. W saw that the overall correlation
for the HBV DNA is about 0.3 and for the ALT it is
about 0.45. But, for the e-antigen-negative
popul ati on, these correlations are weaker,
especially for the HBY DNA. It is not even certain
if that has any correl ation.

Conbi ni ng these various predictors did not
i nprove the prediction nuch

[Slide.]

The two validation measures. The first
validation is the trial-level correlation where we

didn't see much correlation at all. That is
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probably due to several factors. One could be
partially influenced by the biopsy variability.
Anot her factor is the simlarity of the trials
between the | anmivudine and the adefovir trials.

[Slide.]

Finally, the PTE method which showed t hat
maybe a proportion of the effects is going through
the HBV DNA and al so the ALT but certainly not al
the effects.

That's it. Thank you.

DR GULICK: Thanks.

Are there one or two quick questions? W
are certainly going to have tine to discuss these
so, if there are no questions at this point, as
soneone fanous once said, "It's lunchtime.” It is
ten of 1:00. We will reconvene at twenty of 2:00.
Thanks.

[ Wher eupon, at 12:50 p.m, the proceedi ngs

were recessed to be resuned at 1:40 p.m]

file:/l//[Tiffanie/storage/0807ANTI.TXT (213 of 347) [8/20/2002 12:57:52 PM]

213



file:////[Tiffanie/storage/0807ANTI.TXT

214
1 AFTERNOON PROCEEDI NGS
2 [1:45 p.m]
3 DR. GULICK: There were a couple of

4 menbers of the commttee who wanted to ask a couple
5 questions of Dr. Soon

6 Dr. DeGuttola, you had a couple of

7 questions?

8 DR DeGRUTTOLA: First of all, just to

9 make sure | understand the goals, the goal here is

10 to see if we can predict at the individual |evel

11 and at the trial |evel what the Knodell score or

12 the histological results will show and al so to see

13 if there is variability in that ability to predict

14 across different treatnents and different groups.

15 Dr. Soon, is that a fair statenent?
16 DR SOON: Yes.
17 DR DeGRUTTOLA: So one question | have is

18 do you see evidence of variability in the

19 associations between Year 1 bDNA and Knodel | -score
20 change across different treatnments and groups, or

21 do you see them as being, although, of course, the
22 nunbers are different because of random variation,
23 essentially fairly simlar?

24 DR. SOON: Unfortunately, | don't have the

25 nunbers for the HBV DNA but | do have the nunbers
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for the ALT versus the Knodell score testing the
significance of the honpgeneity of the
correl ations.

For the Epivir trials, the overal
honogeneity of the correlati ons between the
treatment groups and al so between studies has a
p-val ue of 0.013. That is significant.

DR DeGRUTTOLA: So that is show ng that
there is heterogeneity.

DR SOON: Correct. Yes.

DR DeGRUTTOLA: Wiich is very rel evant.
And for the bDNA, you don't have it, but | think
that is--

DR. SOON. | don't have the p-val ues;
correct.

DR DeGRUTTOLA: But | think that would be
at least of interest to ne and, perhaps, others on
the committee as well to find out if there is
variability in that association because the
question is, obviously, is it relevant in sone
settings and not others to use DNA as the endpoint.

I n your discussions about the
within-patient variability, | just want to
understand the goals of those analyses a little bit

further. Was the point there to show the way in
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which our ability to detect association between the
predi ctor bDNA and the Knodell score degrades as
the within-patient variability increases or were
there other points as well, because that struck ne
as being very relevant to what the comittee needs
to address.

DR SOON: Your question is about if the
assay variability on the biopsies, howthat is
af fecting the individual -level correlation;
correct?

DR. DeGRUTTOLA: Yes.

DR. SOON: W have | ooked at the range of
val ues, as you have seen in the presentation, from
with no correlation to there is sonme correlation to
maybe some |large correlation--sorry; variations in
the biopsies. That is affecting the correl ations
of either the HBV DNA or the ALT versus the Knodel
score you are observing.

When you have nore noise in any of the
measurenents, that is going to drive the
correl ations | ower.

DR DeGRUTTOLA: So, for exanple, in your
table, what you were saying is if the
wi t hi n-patient standard deviati on was 2.25, then

you woul d need to have a true correlation of 0.45
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to observe a correlation of 0.3? |Is that the
correct way to read that table?

DR SOON. That's correct.

DR GULICK: Victor, which table are we
tal ki ng about ?

DR. DeGRUTTOLA: |I'msorry. It is
variability in correlation on Page 33.

DR. SOON. Maybe you can show the slide if
you know t he slide nunber.

DR GULICK: 66

DR DeGRUTTOLA: It is probably 66,
doubl i ng 33.

DR. SOON. Slide 66, maybe. 1In any case,
that is correct. Wth sonme exceptions here, the
variability is hompbgenous across the different
val ues of biopsy. Then you can say in order to
observe a correlation of 0.3, we need a true
correlation coefficient of about 0.45 for the HBV
DNA.

DR DeGRUTTCLA: | see. Then, one fina
question. W saw the two different assays were
bei ng used, the PCR and the bDNA, | believe. Wen
you plotted the trial-level data fromtrials that
were using the two different assays, we saw the

datapoints fromthe different studies sort of
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clustered. But, do you have any sense that--and it
i s confounded because there were different both
different assays and different drugs used in those
two different studies.

Do you have any sense of whether the
di fference between the two different treatments--I
believe it was interferon and adefovir--whet her
there was truly a difference there or whether it
was an artifact of the fact that different assays
wer e used?

DR. SOON. Dr. DeGuttola is referring to
the difference between the | am vudi ne and the
adefovir treatnents. There is a cluster difference
for the HBV DNA versus Knodell plot where you see a
separation of the two clusters. It is hard to tel
if that is really all due to the difference in
assay. Sonetines, the assay difference is a
contributing factor because, for the |am vudine
trials, there is no chance for themto exceed the
lower limt of the assay for the response whereas,
for the adefovir arm all the responses are bel ow
that limt of the Epivir trials

So, certainly, it is responsible for the
separation of the two clusters, but it is hard to

tell if it is solid due to that reason
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On the other hand, if you | ook at the ALT
plot, the |amn vudine and adefovir arnms overlap so
it is sort of suggesting that maybe it is due to
just the assay limt.

DR. DeGRUTTOLA: (kay; so there isn't
really any evidence there that there is a
di fference between the | am vudi ne and adefovir in
t hese associ ati ons.

DR. SOCON: Right.

DR GULICK: | amgoing to suggest that we
hold the rest of the questions because | will guess
that many of themw Il come out in the discussion
of the charge questions to the committee.

So | would like to nove this tine to the
open public hearing. W have two people that have
signed up. the first is Lee Crooks fromthe
Hepatitis B Foundation

Open Public Hearing

MR CROOKS: M nane is Lee Crooks. | am
here as the patient representative of Hepatitis B
Foundation. | would like to take a few mnutes to
tell you about mnmy experiences with hepatitis B and
the drug adefovir.

I was first diagnosed with hepatitis B in

1994. Prior to that tine, | had no synptons of any
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kind that | could recall. As ny disease progressed
and as | | ook back now on what peopl e have
experienced, | probably did have fatigue but I
wote nost of it off as | ow bl ood sugar because
had had that problemfor some years.

But, after my doctor diagnosed ne, he did
a biopsy and said that the bad news was that | did
have hepatitis B, and the good news was that |
didn't have cirrhosis. So he put me on interferon
and | was on that for only about six weeks. | cane
of f of interferon because of nmy white blood cells
droppi ng bel ow the protocol

It seens, though, that just the six weeks
of being on interferon had sonme effect because ny
viral load did drop and ny ALT went down. So mny
physi ci an suggested that we just track it for a
while. So, for about three nonths, | had nonthly
| ab work done and things seened to be sonmewhat
stable. He noved me to a three-nmonth revi ew
peri od.

At the end of that first three-nonths
revi ew period, he was astoni shed at the change, and
not for good. M viral |oad had junped
dramatically and so did ny ALT. At that tinme, he

felt that there was nothing nore that he could for
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me and suggested that | go to the University of
M am and see either Dr. Reddy or Dr. Schiff.

So | did that. | saw Dr. Reddy. Seeing
Dr. Schiff, you need an appointnent |ike two years
in advance. But the studies, of course, that are
ongoi ng are under Dr. Schiff. Anyway, | did see
Dr. Reddy. He did |lab work. He did not do another
bi opsy. Wiat he said was, with an ALT score as
high as | had and the high viral |oad, that he was
certain that | had to have cirrhosis.

This is kind of surprising because,
between the time | was first di agnosed as havi ng no
cirrhosis and seeing Dr. Reddy, no nore than
ei ght een nont hs has passed. Dr. Reddy told nme that
there was sonething they could do for nme and that
was a new drug called | am vudi ne.

However, he didn't think that |am vudine
woul d be the total answer, that the total answer
woul d be to receive a transplant, which was sort of
a shock to me because | was still bouncing back and
forth with, "I"'mnot that sick.” But |I did go on
the transplant list in June of 1995 and | started
treatnent with | am vudine.

My condition did worsen. | live five

hours away fromMam so | had to drive back and
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forth every couple of weeks for an evaluation. As
my condition deteriorated, | was unable to do that
drive so | ultimately relocated tenporarily to the
Mam area and | always say just in tinme because ny
condition got worse. | ended up in the hospital

I had ederma and ascites and the fluid buil dup was
pushing through nmy abdonen up through the di aphragm
and filling up nmy chest cavity so | couldn't

br eat he.

I was in the hospital for seven days |ike
that and every day | was tapped, and, every day,
they renoved two liters of fluid. So, to this day,
| can't stand to see liter bottles of drinks
because | think of all that fluid being in ne.

That went on for seven days straight. Dr.
Reddy was very concerned with the possibility of
i nfection because of sticking ne every day.
said, "Maybe we should put a drain in." He said,
"That is a possibility but there is even a bigger
chance of infection with that." He said, "The only
real solution to this problemis for you to get a
transplant and get it very soon." Two days |later,

I was transpl ant ed.
I came out of the transplant feeling

better. | knew right away, as soon as | was alert
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enough, to know that | was feeling good.
continued on | am vudi ne and, for about two years
after the transplant, everything seemed fine. Then
| started having sone synptons and sonme of ny
nunbers were going up and they deternined that |
had the mnutati on.

At that tine--this was, like, '97--at that
time, they thought that the nutation was so mild
that it wouldn't do nmuch damage to the new liver.
But, as tine went on, there was nore and nore
concern that ny new liver was being attacked.

Trials for adefovir had been announced but
they had not put the protocol together yet. Dr.
Schiff, talking with Glead Sciences, they approved
me to get adefovir on a compassi onate-use basis.

was one of two or three transplant patients who got

t hat .

So, in the long run, | have been on
adefovir for alnmpst four years. Initially, when |
started with it, | had one relatively minor synptom

and that was sinmply | oose stools, not diarrhea but
just | oose stools, sonething that you are just
aware of. That |asted about two nmonths and then it
went away.

So | went on adefovir in Septenber of '98
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and | was on 10 milligrans. Because | take
Prograf, which is ny anti-rejection nedication and
that happens to be sonewhat toxic to the kidneys,
there was sone current concern about the
conbi nation of 10 milligrans of adefovir and the
Prograf, and ny dose was reduced to 5 milligrans.

I have been on 5 mlligranms since July of
99 until just three nonths ago when | was noved
back to 10 milligrams. My understanding of that
was it was in order to develop a standard dosing
| don't feel any changes. | feel fine. However,
my creatinine level has increased from1l.5 to 1.9
in the |ast couple of nonths and it is ny
under st andi ng that that dosing change will be

changed based on ny creatinine cl earance.

But, overall, what | would like to say is
that, when | got a transplant, | felt like | got
the gift of life again. | cane out of that feeling
Ii ke a whole new person. | sonetinmes did things

that | didn't used to do and | think that was
probably from nmy donor, but there are no studies
bei ng done on that. | ama chocoholic now and |
never ate chocol ate before. So, go figure.

So ny second gift, to me, was adefovir

because it was obvious that the way the liver was
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bei ng attacked that | was going to be back in the
sane situation that | was originally. So adefovir
is my second gift and | amvery appreciative to
have had it.

Recently, | attended a patient conference
hel d by Hepatitis B Foundation in Pennsylvania. At
that neeting, | net a |lot of other people who have
hepatitis B and they were all interested in hearing

me tal k about my experience with adefovir because

they are all looking for something like that. | am

hopi ng that adefovir will prove to be the help that
a lot of people in this country as well as other
countries need.

Those are ny prepared coments. |If you
have any questions, | would be happy to try and
answer them

DR GULICK: Thanks very nuch.

The next person to sign up for the open
public hearing is Dr. Mchael Wl fsohn from G| ead
Sci ences.

DR WULFSOHN: | am M chael Wil fsohn. |
am Vice President of Bionmetrics at G lead Sciences.
W have done a lot of work in parallel with the
agency and | would like to confirmnuch of what

Greg has presented and summari ze our own findi ngs
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which are pretty much in sync with Geg Soon's
anal yses.

I would Iike to talk about three areas,
firstly baseline predictors, secondly, surrogate
mar kers and, thirdly, the issue of delta with
active-control studies.

In terms of our nultivariate nodels
| ooki ng at baseline predictors, in both of our
pi votal studies, the e-antigen-positive--that is
the 437 study--as well as the e-antigen-negative
study, 438, we found that the two variabl es that
were predictive of histologic outcome were baseline
HBV DNA and baseline total Knodell score.

The baseline ALT, although it was a
uni variate predictor for outcome, was not a
predictor in the nultivariate nodel. As you could
see fromone of Geg' s slides, he started out with
the baseline ALT and DNA and when he put in the
basel i ne Knodell score, the percent of the
variability explained when up to 47 percent. | am
sure that if you ook at the pairwise DNA in
Knodel | score, we will probably have identica
results in terms of that pair explaining the nost
of the histol ogy inprovenent.

One thing we were al so curious about in
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terns of baseline predictors is the question of who
to treat. For each of these three variables, we
found that the patients that responded | east to
treatnment were patients with, as you woul d expect,

| ow baseline ALT, high baseline DNA and | ow
basel i ne Knodel | score.

In each of these three subsets, the | ow
ATL, et cetera, we found that treatnment had a
significant effect on histol ogy outcome which our
prelimnary assessnment of this is we were unable to
find a subset of patients that is not responding to
treatment. These are unadjusted anal yses and
further work needs to be done adjusting these
subset anal yses for the other known predictors.

In other words, when we | ooked at the | ow
ALTs, we didn't adjust for Knodell and DNA but that
is the next set of analyses that we will do.

Movi ng on to surrogate markers, |
certainly have, and ny group have, found results
very much in sync with what Greg found.
Specifically, in 437, the e-antigen-positive study,
DNA is a slightly better predictor, or, rather,
surrogate, of treatnent outconme than ALT. The
results you saw earlier |ooked at absolute |evels

of DNA and that was a nobderately good surrogate.
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It was, | think, explaining two-thirds of the
treatment response

We | ooked at change in HBV DNA from
baseline and we | ooked at various tine points. The
change at Week 16 appeared to be the strongest
surrogate for histol ogic outcone. Specifically,
the change at Week 16 expl ai ned 100 percent of the
hi st ol ogi ¢ out cone where histol ogic outcome is
defined as we defined it in our primary endpoint,
the two-point inprovenent with no worsening in
fibrosis.

The confidence interval on the surrogacy
of 100 percent was pretty narrow. | can't renenber
exactly what it was, but it is sonewhere like 85 to
115. In the e-antigen-negative study, we got very
different results, simlar to what Geg presented
In other words, the HBV DNA change at Wek 16
explains less than half of the treatment effect.

W al so observed a wide confidence
interval including both 0 and 100 i ndicating that
there is no confidence at all in that particul ar
popul ation that HBV DNA is a surrogate for
treatment effect. We don't have a rationale for
these discordant findings and it is something that

we are certainly intrigued by and we would like to
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see it confirmed in additional studies before we
get too excited about it.

On the face of it, it would seemthat it
is certainly possible that HBY DNA change from
baseline could be a surrogate in a specific
popul ation, specifically the e-antigen-positives,
and this would at |east allow studies to be done in
that popul ati on wi thout histology as a prinmary
endpoi nt ..

The third area | would like to tal k about
is the delta for active-control studies. The delta
refers to the percent of, or rather the magnitude
of , your treatnent of effect that you are prepared
to give up and still claimthat your new drug is
noni nferior to sone active control

Generally, the delta is what you woul d
call a clinically insignificant amount of treatmnent
effect. The so-called Bob Tenple rule for how
deltas are calculated is that firstly you need to
know what your active control is contributing to
the active-control group and, in your new treatnent
arm you shouldn't be give any nore than half of
your active-control effect.

Clearly, even giving up half of your

effect may be nore than you would want to give up
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and hal f of your effect may be highly clinically
significant. W have | ooked at designi ng new
studi es based on deltas and, in fact, since we
observed a net treatnent effect of three |ogs
relative to placebo, even giving up one | og which
is a pretty large amount and only a third of your
treatnment effect would result in extrenely snmall
sanpl e sizes of the order of ten patients per arm

Clearly, we should even think of giving up
way | ess than half of the treatnent effect or even
a third. Probably we could get by with 10 percent
of the treatnment effect. Qur results would only
suggest that you would want to use this in
e-antigen-positive studies, of course.

Where histology is the primry endpoint,
the effect of the delta becones nmuch nore obvious
in that, even giving up half of your treatnent
effect or--well, even giving up half or a third of
your treatment effect would result in enornous
sanpl e sizes. |In other words, you would be dealing
with more than 1,000 or 2,000 patients per clinica
trial. So careful thought needs to be given to how
we propose endpoints for clinical trials.

Thank you.

DR GULICK: Thanks very nuch.
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That concl udes the peopl e that signed up
for the open public hearing. |s there anyone el se
who would like to make a statement who did not sign
up? If not, we will close the open public hearing.
That puts us al nmost right back on schedul e.

Dr. Murray wants to lead the charge to the
comittee.

Charge to the Committee

DR MJURRAY: | think we had an anbitious
schedul e and there are questions that we do want to
get through. | probably will reorder them and kind
of prioritize what are the nost inportant issues.

[Slide.]

As | said before, these are the key
issues. | think, as was suggested by Dr. Brown,
fromwhat the industry was interested in, clearly
sel ection of controls, active versus placebo and
then the choice of primary endpoint. | think we
will try to address these questions which | will
read off to you in just a nonent.

Probabl y, when tal ki ng about choi ce of
primary endpoi nt beyond that primary-endpoint
assessnent, what kind of other |ong-termfollow up
data collection would you think that is essenti al

Just a couple of things that | did want to
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get through. First of all, | wanted to thank al
of the pharmaceutical sponsors for their
submi ssions. They did help us greatly in planning
for this nmeeting and in preparing the backgrounder

W al so got one additional analysis from
col l aborators at Triangle |ooking at a
met a- anal ysis of HBV DNA as a surrogate for
hi stol ogy outcone. | did want to show that. This
is an article that has been subnmitted for
publication and there was one inportant figure
there that we have gotten pernission from Triangl e
to show.

So if you could skip a couple of slides.

[Slide.]

There was a neta-analysis that was done
fromresearch fromlooking at all of the studies in
the literature, a pretty thorough |ist of
prospective studies. For the particular analysis
| ooki ng at HBV DNA and hi stol ogy, several studies
wer e sel ect ed.

Actual ly, go back one slide

[Slide.]

This is an article by Drs. Momej a- Marin,
Mondou, Bl ue and Rousseau | ooking at serum HBV DNA

as a marker of efficacy during antiviral therapy
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for chronic hepatitis B infection

[Slide.]

Five studies with several treatnent arns
i ncluding | am vudi ne at several doses, fantyclovir
at a couple of doses, placebo, and | am vudi ne and
interferon in both e-antigen-negative and
e-antigen-positive subgroups in this |ast study

[Slide.]

On your X axis here, each of these
treatnent arms fromthese five studies, so there
are el even or twelve datapoints here, were plotted.
X axis is change in median viral |oad from
baseline. The Y axis is the change in histol ogy
activity index and the necroinflamuatory score.
This data was reported in these studies.

For this correlation, | guess the
datapoints at the right upper side of the graph are
the | ami vudine and interferon. 1In the mddle, sone
| am vudine arns. In between, the fantlyclovir arns
and, kind of down near the ordinates, are the
pl acebo arns.

In this particular analysis, this
met a- anal ysis, there was a relatively good
correlation, a good fit of the data, between

changes in viral load and histology grading with a
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pretty good r-value here that was highly
statistically significant. So, in addition to the
anal ysis of the datasets from adefovir and

| ami vudine, we did ook at a |lot of other data and,
in fact, | want to thank the authors of this
particul ar publication, | guess, for submssion in
reviening the literature in this regard. That was
al so very hel pful

Let me see if | can prioritize the
questions

[Slide.]

I think that, if we have time, we wll
deal with the patient popul ation issues. These are
what woul d be the essential patient popul ations for
st udy.

[Slide.]

So these are Questions 1 and 2. Let's go
on to the next section here.

[Slide.]

Control arns. W wanted you to discuss
the role of the followi ng controls in the
conpensated |iver-di sease group, placebo controls,
delay of initiative treatnent and for what duration
woul d be appropriate, if an active control,

| am vudi ne or another antiviral drug, | guess and,
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i f nonot herapy is appropriate for drugs like
| ami vudi ne or other antivirals, or another choice
of control armcould be interferon.

[Slide.]

We al so want you to discuss controls for
patients with deconpensated |iver di sease or those
who have failed previous reginens. So | think we
wi Il have you address Questions 3A and B first.

[Slide.]

Then, as far as study endpoints and tim ng
of the evaluation, we want you considering the
patient popul ations in Question 1 and the
i nformati on presented today and the necessity that
endpoints for registration be clinically
meani ngful . Pl ease answer the following. Here is
where they are divided up into a, b and c.

Whi ch endpoint, or conbination of
endpoi nts, should be the primary in clinica
trials. Please discuss histol ogy, serologic,
meani ng seroconversion, biochenical, meaning ALT,
and virol ogic, meaning HBY DNA. In addition to the
choice, of course, the timng is appropriate. W
saw yesterday where, with |longer-termdata, that
there was nore of a viral-load decrease and a

hi gher seroconversion rate going out from48 to 72
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weeks.

So, when should the assessment of the
pri mary endpoint be nade, b. And list the nost
appropri ate secondary endpoints and try to rank
order themin order of inportance.

For histol ogic endpoints, what is the
preferred nethod of histologic scoring? | mght
say that the endpoint, | think, for |an vudine was
a two-point change in Knodell score. That was
nodi fi ed for the adefovir devel opnent programto
include no worsening in fibrosis. Then, yesterday,
we saw that actually, by | ooking at a fibrosis
score that could discrimnate different |evels of
fibrosis a little bit better than the Knodell score
that changes in fibrosis could be visualized within
a year. So we mght want you to address that based
on data you have heard yesterday and today.

For virologi c endpoints, which assay is
best suited for clinical trial and what do you
think the nost appropriate cutoff for HBV DNA

suppressi on should be, 10
5 which is kind of based

on the assay limt of sone of the other assays.
I think we will |eave off, should vira
genot ypi ng be done and why at this point, unless

sonebody specifically wants to address that.
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For patients with deconpensated |iver
di sease, please discuss the feasibility, validity
of the follow ng endpoints. These are some of the
endpoints that Dr. Lok and others had |isted on
their slides; nortality, Child-Pugh, MELD score,
time to transplant or occurrence of liver-disease
conplicati ons.

So | think those are the questions. The
endpoi nt and the controls that you are going to
address in your discussion, if you can, of the
endpoi nts, also address, beyond the assessnent of
the primary endpoint, what else would you like to
see in |onger-term studies.

The primary endpoint could occur at 48
weeks but it should not be linited to that. Maybe
72 weeks is better. Maybe a shorter tinme period is
better. For studies of HV and hepatitis B, 48
weeks has been arbitrary so don't feel like you
have to be linted to that time point.

Wiy don't you go back, then, to Question
3a and 3b, which deals with control arns.

DR GULICK: Thank you

Di scussi on
DR. GULICK: The first topic we are going

to take up as a group, once again, is the contro
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arns. Let's start with, discuss the role of the
followi ng controls in the conpensated |iver-disease
group; placebo controls, nonotherapy with
| am vudi ne, interferon. | suppose we could add
adefovir to that list at this point.

Who would like to start? Conpensated
|iver disease, controls for future studies. Thank
you, Dr. Shernman.

DR. SHERMAN: There are several conpeting
issues in trying to nake a deci sion about the use
of controls and whether placebo controls are
indicated in the conpensated patients. dearly,
the use of placebo-controlled study is the nost
satisfying for a clinical trialist in terns of
trying to make a determ nati on about efficacy of an
agent .

You al so have the problens related to the
natural history, as you heard this norning, of
hepatitis B, that there is sone degree of
variability in certain endpoints, particularly in
HBE conversi on associ ated wi th spont aneous
occurrence of that in the untreated control arns
and that that occurs at different rates and we are
not conpletely sure what controls those rates.

One of the things may be the duration of
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chronic infection in an individual patient.
Patients that have been chronically infected for
many years are going to be less likely to
spont aneousl y convert than one that was infected
four years ago and becane a chronic carrier

So, for endpoints that include the
serologic paraneters, it seens that we really are
still forced to use control arns that are
pl acebo-control | ed.

The ot her endpoints including DNA and use
of histology characterization may not require that
as much at this point. So | think, that to answer
this question, we are really going to have to first
answer what do we define as the key endpoint for
response in these patients.

Ethically, it is now getting nore
difficult to take conpensated patients and give
them pl acebo when you have determ ned that they
have an activity of disease that is reasonable to
merit treatnent. Part of that is related to the
ease of administration and the relative
tolerability of the drugs that we currently have
available. So it both gets hard to find the
patients and, when you sit and face that patient,

it is very difficult to say, "I think you should be
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on a placebo control ."

So | think that, really, the discussion of
this is related first to the discussion of the
endpoints that we will use and to choosing
endpoints that may not be as determinate or as
vari abl e when we decide to use an active contro
rat her than a placebo control

DR GULICK: Let nme suggest that the
endpoi nt question we are certainly going to get to
next. Let's try to stay with the control question
al though | appreciate your point, that it may
differ for different endpoints.

Dr. Schapiro?

DR. SCHAPI RO Actually, to continue that
t hought, | ooking also at the other options of
del ayi ng therapy, since we are having trouble
deci ding how |l ong we have to treat, | think we are
going to get, again, into the same probl em and
think, once again, until we really define how | ong
we are going to have to treat delaying, let's say,
a year but then, again, that patient starts
therapy, we are not going to be able to do a
conpari son.

So | think that is going to nake that

option very difficult and | think, again, if there
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is a finite nunber of biopsies we can do on a
patient, and | think, as the consensus is that you
do have to do biopsies, it is going to get very,
very difficult to take those options.

I think, although those sound like
possibilities, | don't think that we will be able
to do any of those in trials.

DR GULICK: Would others like to weigh in
on either placebo controls or the option of
del ayi ng treatnent, del aying active treatnent,
bei ng randoni zed to that?

Dr. Hoof nagl e?

DR HOOFNAGLE: Well, | think this has
been an ongoing problemfor a long tinme, the use of
pl acebo controls in studies of hepatitis B when
there are licensed treatnents for hepatitis B. The
issue is what is the standard of care? Are you not
foll owi ng the standard of care when you enroll a
patient in a trial and they are going to get a
pl acebo for a year and have two |iver biopsies.

The trouble is the standard of care hasn't
been clear as we kind of nade out to you today.
There are many people who don't think interferon
shoul d be used in anyone. There are people |like us

at the NIH who don't enroll patients into
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nucl eosi de or nucl eoti de studi es unl ess they have
failed interferon or refused to take it.

So, it is kind of based upon what you
think the standard of care is. But | think we
heard today early results froma study in China
usi ng | am vudi ne in conpensated cirrhosis that the
advi sory board told themto stop because there was
evi dence of benefit.

So how could you enroll a patient with
cirrhosis on liver biopsy into a trial where there
is a placebo arm | agree. It is becone nore and
more difficult and | think if patients are to be
treated with a placebo for a year, there has to be
sone cutoff of clinical severity to allow for that.
That is nmy personal feeling.

| agree about |ong-termtherapy, but maybe
for mld disease on biopsy. | kind of agree that
it mght be worthwhile kind of wading through the
results of the study before you really commit them
to along-termtherapy. But in a patient with
bridging fibrosis or with cirrhosis, | think we
shoul d be concerned that they not be treated with
one of the three agents that will be avail able
after the next couple of nonths, we think, at

| east .
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DR GULICK: Dr. Stanley and then Dr.
Mat hews

DR. STANLEY: | just want to concur with
that. | think we have now-and | amgoing to
separate them You have got interferon which is
one nechani sm of action. Now you have got two
antivirals that we, by voting for them have said
are effective. |f you have nmade the decision that
this patient likely needs to be treated, then how
do you random ze themto a non-treatnent arm

And | have sone concerns about what you
said, Dr. Hoofnagle, about, then, maybe they are
the m|dest ones. Now you are skew ng your arns
and they are not going to be equal arms for the
treatment arm and the placebo arm and how do you
do that blinded, anyway? So | just think we are in
an age where we can't deny treatnent to the patient

i f the decision has been nade that they ought to be

treat ed.

DR GULICK: Dr. Mathews?

DR. MATHEWS: |t might be useful to draw a
di stinction between the phase Il trials for

long-termefficacy and earlier trials to | ook for
drug activity because, in ny mnd, it night be

justifiable, at least in e-antigen-positive

file:/ll/[Tiffanie/storage/0807ANTI.TXT (243 of 347) [8/20/2002 12:57:52 PM]

243



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

patients if you were going to use a placebo contro
with short-termfollow up to | ook for virologic
response since, in both the | am vudine trial and
the adefovir trials, the initial virologic
responses seened to be very rapid.

But in the longer-termefficacy trials,
whi ch, obviously, would be studying the devel opnent
of resistance also, | agree that placebo controls
are problematic for the same reasons others have
ment i oned.

DR GULICK: Dr. Sun and then Dr. Lok

DR. SUN: | agree that the fact that there
are avail abl e drugs and even avail abl e drugs that
have been shown to have benefit weighs into the
consideration, but I don't think those
automatically negate the possibility of doing
pl acebo-controlled trials as | ong as you can
articul ate a downsi de to therapy.

I think that we know that there are known
downsi des and potential downsides related to all of
the drugs that are available, toxicity, long-term
outcone and resistance. So if you can reasonably
define a population in which there is a
ri sk-benefit to be had with or w thout therapy,

think that you can proceed.
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I would just refer us all back to HV
where, given where the treatment guidelines are
today, you could do a placebo-controlled trial in
patients that are H V-positive that have high CH
low viral load. That mi ght not have been possible
a few years ago.

DR GULICK: Dr. Lok?

DR, LOK: To sone degree, | agree with
what has just been nentioned. | think, in general,
you want to have pl acebo-controlled trials because
that is cleanest and because hepatitis B, unlike
hepatitis C, does have these spontaneous
vari ations.

It is beconing nore and nore difficult to
do placebo-controlled trials because of all the
reasons that were nmentioned and with approval of a
second orally adm nistered drug, that will nake it
even nore difficult to enroll patients.

But all this is predicated on the study
design, what patients you are going to enroll, how
long the patients are going to stay in the study
and what involvenent is required of the patients.
So, for exanple, | agree that, phase Il clinica
trials where you just are doing a dose-response

study or where you are testing only a very limted
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duration, it is still possible to still include
sonme placebo control s because there you are | ooking
at a much shorter duration and you are deferring
treatnment for a very short duration of tine.

The phase 11l clinical trials are nore
probl emati ¢ because you are tal king about at |east
one year. |If we still want to use histology as an
endpoi nt where you are going to do paired biopsies,
it is very hard to actually tell a patient, "You
can be enrolled into the trial, get random zed to
pl acebo. W are going to do two biopsies and it is
going to be a year," when, in fact, you can go to
any doctor and get treated right now.

It also is dependent on whether we are
going to stick to selecting patients with noderate
to severe disease to be enrolled into clinica
trials or whether we will continue to have, for
exanple, in the e-antigen-positive patients, allow
people with nornmal ALT who basically won't benefit
fromthe treatnent anyway.

For those patients with very mld di sease
and who are not going to progress in a short period
of time, deferring for a year is, perhaps, not as
critical. But if we decide that the treatnent

trials should cater to patients with nore severe
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di sease, then deferring beconmes nore probl ematic.

DR GULICK: Dr. DeGuttola?

DR. DeGRUTTOLA: | think the issues about
whet her to choose placebo control or del ayed
treatnment woul d depend, obviously, on the standard
of care as has been mentioned. But | think it also
depends on the scientific question that is being
answer ed.

It mght depend on whether the goal was to
do an equival ence trial to show that a new
treatnent was equival ent to some other treatnent
but, perhaps, had sone other benefit or whether you
were planning to do a superiority trial where you
are showing that a new treatnment is superior to
what is currently avail abl e.

I think it partly depends on what the
standards of this committee and the FDA will be
about new treatments, do they only need to be
equi valent to what is available or do they need to
be superior in terns of toxicity or resistance
profile to what is currently avail abl e.

So | think that this design question is
going to be influenced by the overall scientific
quest i on.

DR QJICK: Could we have some comrents
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on the possible act of control arns, assum ng that
that is--certainly, that is a possibility. So, to
consi der | am vudi ne as the active control,
interferon, or adefovir as the active control in a
new st udy.

Dr. Lok?

DR LOK: This is arelatively sinple
question because, if the new treatnment that you are
| ooking at is an orally adm nistered, one pill a
day, your control should be very conparabl e, since,
when we | ook down the pipeline, that is what we are
going to get nostly. So you would not be using
interferon as a control where it is going to be
parenterally adm nistered with a conpletely
different side-effect profile.

There are certainly ongoing trials where
| ami vudine is used as active control. The question
that is going to cone up in the future would be,
now that there would be adefovir, should |am vudine
be the active control or should adefovir be the
active control.

This is going to be a key thing in terns
of talking about superiority, what is the question
that is being addressed. In some ways, using

| am vudi ne as an active control, if you do the
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study for long enough, it is easy to show a

di fference because of the issue of drug resistance.
So, whereas, at one year, it is going to be hard to
actual ly show a significant advantage, but if the
new drug has very little issue of drug resistance,
by two years, you would be able to show an

advant age.

However, if eventually we choose adefovir,

for exanple, as an active control and it continues
not to have problens with resistance, then it would
be very hard to actually show a difference or
superiority.

DR GULICK: Dr. Block?

DR BLOCK: | was just going to say that
it wll depend on what the mechani smof action of
the drug to be tested is and the endpoints to be
used, really echoing what Dr. Lok was saying, that
if this committee would anticipate a time when new
i mmune nodul ators will be used, that would
require--at least until clear endpoints are
deci ded, that would require one kind of active
control arm whereas antivirals that work agai nst
the viral polynerase woul d require another one, and
you can anticipate using resistance as a factor.

So it will depend on the study. | inmagine the
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committee would have to anticipate that.

DR GULICK: Oher thoughts on choices of
active control arn? Dr. Hoof nagl e?

DR HOOFNAGLE: We have a lot of
statisticians here but | don't see much wong with
using historical controls. You have a |arge anount
of data from d axo and G | ead on non-treatnent for
a year and two liver biopsies. So you know what
happens in a year.

You will say, the patients we enroll next
year are not going to be the sane, but you can al so
do these nultivariate anal yses where you | ook at
the determ nants of outcone or the predictors of
what will happen and can adjust for these. This is
exactly what the MELD score is all about and how
that can be used as a control in treating patients
wi th deconpensated |iver disease.

The MELD score predicts the rate of death,
deconpensate and death, given a patient with
deconpensated |iver disease's rate of death. So
one can use the MELD score to predict, align the
estimate rate of liver transplantation or nortality
and use that as the control.

So | think the data that you have is very

val uable. | guess it now belongs to the FDA and
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you can use it in the future, but | amsure that
G axo and G lead would also be willing to allow you
to mne this very valuable information

DR GULICK: Dr. DeGuttol a.

DR DeGRUTTCLA: Let me comment on that
poi nt because | think that it is certainly true
that you can try and do statistical adjustnent for
di fferences in popul ati ons when you do historica
controls. But | think the issue that you have to
be able--1, personally, think you need to be able
to explain nost of the variability in the response
in order to be able to do that with a fairly high
degree of assurance that you are going to get the
correct answer because historical controls are
not ori ously probl emati c.

I think we saw, from sone of the anal yses
that Dr. Soon presented, that it is difficult to
capture nost of the variability in the responses.
So | think that we have to be cautious about
bel i eving that we understand nmechani sns of di sease
wel | enough so that we can properly adjust in a
statistical nodel for differences anong popul ati ons
and get valid responses.

I think it is a very valuable thing to do

to try and understand the data processes and
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mechani sns of action of drugs and | think it is
great secondary anal yses. As primary anal yses have
concern, the great advantage of random zation, of
course, is that it adjusts for confounders you know
about and it adjusts for confounders you don't know
about .

It is always the things that you don't
know about that | think we need to be concerned
about .

DR GULICK: Dr. Wng?

DR. WONG | guess, just on that |ast
poi nt, we have seen a few studies here within the
| ast couple of years that used historical controls
sone of which were done really with exhaustive
care. But | think the consensus around the table
every time is that those studi es have been
unsati sfactory for a nunber of reasons.

They just weren't as believable as they
shoul d have been. So I, personally, would counse
that we accept or advise acceptance of historica
controls only in situations where there is a
profound ethical reason not to do it any other way,
such as, for exanple--1 mean, you coul d probably
make a very good case that, in the decompensated

patients with advanced cirrhosis who are expected
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to die at a certain defined rate, that a
pl acebo-control Il ed study in that group al nost
surely woul d be unet hi cal

But, on the other hand, in the patients
with conpensated chronic hepatitis B, we have seen
evi dence, | guess, for three different drugs now,
that, at an assessment of one year, we can
denonstrate a benefit of therapy. But | haven't
seen any evi dence except just what we heard from
Jeff about the cirrhosis study that there is any
evi dence that any group of patients needs to be
treated now as opposed to in several nonths or
maybe one year.

Until we have evidence that treatmnent
really nust be imediate, |, personally, would be
pretty reluctant to rule out having a placebo
group. Now, that is not to say that the best
design for a particular question night be a
conparative study with an active control group

But |, also, wouldn't be willing to say
that we can't do pl acebo-controlled trials in
hepatitis B. | haven't seen any evidence that
woul d suggest that.

DR. GULICK: Let me try to sum up what we

have said about the role of controls in conpensated
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Iiver disease; consensus that controls continue to
be inportant particularly because of the natura
history and variability of the di sease. However,
peopl e thought the controls nay actually be
different with different endpoints or different
severity of the disease. You nmight think of mld
patients differently than noderate or severe

Late in the conversation, what about the
i ssue of historical controls. W heard some of the
traditional debates about the acceptability of
t hat .

Consi deri ng pl acebo controls; a consensus
forming that it is | ess desirable, given that we
have current approved effective options for
treatment. However, it was noted that the standard
of care is quite unclear, that, perhaps, there is a
risk-benefit ratio that needs to be concerned with
traditional elenments of effectiveness versus
toxicity resistance and long-termresults of these.

The anal ogy was nmade to H V di sease
regarding the long-termpros and cons. Pragmatic
i ssues about the fact that these drugs are
available so it might be difficult to enter sonmeone
into a placebo-controlled trial when they could

certainly get an effective treatnent fromtheir
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physi ci an.

Then some thoughts that, in sone cases,
pl acebo controls m ght be okay, particularly
short-termuse, particularly in patients with early
di sease. The thought was that may be a
phase-11-1ike study would be nore appropriate for a
pl acebo control because it is of shorter duration

In terms of the strategy of delaying
treatment, the big question is how long. W don't
have good data, or there is as |ot of uncertainty
about how long it is appropriate to delay. The
cutoff, or the actual tine period, is critical, no
consensus on what that mght be. Again, this nmght
be an appropriate strategy in mld disease.

So then considering active control, the
basic issue is what is the standard of care. There
is not a good answer for that. Dr. DeGuttola
brought up the point that you have to think about
equi val ence versus superiority. Ohers brought up
very pragmatic issues about which choice of active
control you make. It m ght be based on the npbde of
adm ni stration or the nechani smof action or the
endpoint that you are trying to | ook at.

Wth the three specific agents that we

tal ked about, interferon, probably not the best
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choice given its parenteral adm nistration and
uni que i nmunol ogi ¢ mechani sm of action. Lam vudi ne
is the current standard of care, at least it is
bei ng used as an active control in sone studies
al t hough the point was nade that resistance, of
course, is an issue with this drug, particularly
| ong-term

Adef ovir, thought to be as suitable a
control as |am vudi ne, m ght have the potenti al
benefit of |ess resistance although Dr. Lok nmade
the point that, perhaps, you couldn't detect a
difference as easily with that agent.

Let's nove to the second part of the
question which is what is the best control for
patients with deconpensated |iver disease. That is
one group. O those who have failed prior
regi mens.

So let's take those two separately. What
is the optimal control for a patient group with
deconpensate |iver disease for a new agent.

Dr. Lok?

DR LOK: | think that deconpensate
cirrhotic patients, it is very hard to really have
controls. Certainly, not placebo controls. | just

don't think that, ethically, it is possible--you
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are not going to get through any IRB so you can
forget about doing the study.

The question is whether you can have
active control. For exanple, |am vudine has been
used for these patients for several years now.

Whet her we can use | am vudi ne as an active control
or whether we will just say study a new drug on its
own and conpare the patients based on, as Dr.

Hoof nagl e poi nted out, predictions based on
nmodel - - based on other historical studies. But |
don't think the placebo control is going to be a

vi abl e option.

DR GULICK: Dr. Englund?

DR. ENGLUND: | feel that it is quite
clear that in the deconpensated |iver disease that
they need active control and that any other step
woul d be unethical and unable to be done, and that
it a perfect situation to actually be investigating
the questions and get answers in a shorter period
of time than we might even be able to get in our
unconpensated liver disease.

DR GULICK: Dr. Mathews?

DR MATHEWS: Again, | think it is going
to depend on what other options the patient has and

the toxicity profile of the drugs, particularly

file:/l//[Tiffanie/storage/0807ANTI.TXT (257 of 347) [8/20/2002 12:57:52 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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potential for mitochondrial toxicity. There nmay be
a subset of patients where actually no treatnment
woul d be preferable to known treatnent with certain
potentials to worsen the patients.

So, while, in general, | agree with that,
there are circunstances where | think no treatnent
conpared to a new active drug m ght be an ethical
opti on.

DR GULICK: O her thoughts on the
deconpensated |iver-di sease group? Dr. Wng?

DR. WONG Can we just ask our hepat ol ogy
coll eagues, is it generally accepted that 3TC is
effective in this situation and is that the current
standard of care?

DR HOOFNAGLE: VYes; that is the generally
accepted view and, in view of the data of the
so-cal | ed Fontana study where survival is excellent
i n deconpensated patients, after they get through
the first six nmonths of treatnent. The treatnent
for deconpensated liver disease is |liver
transplantation, referral for |iver
transplantation. So that really should be the
first act.

Now, there is a downside to the use of
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| am vudi ne in deconpensated |iver disease and that
is, okay, you treat a patient. Let's say they get
alittle bit better and they hang on, they don't
need a transplant right away. But, a year |ater,
or two years later, they develop viral resistance
and they end up with high levels of virus and then
they need liver transplant.

The risk of reinfection after |iver
transplant is directly related to the | evel of
virus that you have when you go into transpl ant.

Rei nfection can be prevented by hi gh doses of
hepatitis-B i nmunogl obulin. But, of course, there
is alimtation. The limtation is high |evels of
virus. So, if you have a patient with |am vudi ne
resistance going into liver transplantation, he has
a strike against him right there.

Thi s woul d have been the advantage, if you
know when the patient is going to get a transpl ant,
to start the | am vudi ne maybe four nonths or six
mont hs ahead of time and not two years ahead of
time. But you never know when you are going to get
a liver transplant unless you are doing
l'iving-donor liver transplant. So this is a rea
problemand this is actually where a major use for

adefovir will be, in this situation of |am vudi ne

file:/ll/[Tiffanie/storage/0807ANTI.TXT (259 of 347) [8/20/2002 12:57:52 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

260
resi stance before transplant.

Anna knows a | ot about this. What
proportion of patients comng to transplant, at the
time of transplant, have | am vudi ne resistance? It
is probably a very high rate.

DR. LOK: It is a highrate and it is
increasing. Like it or not, lamvudine is widely
use in practice for patients with deconpensated
cirrhosis although we try to educate
gastroenterol ogi sts who refer the patients to us
for liver transplant. W have no control over when
transplant is going to occur. Everyone has to wait
for a certain period of tine.

As you see the patients deteriorating
while they are on the waiting list and you have a
treatnment that could tenporize things and stabilize
the patient, it is inpossible to say, "Wll, I'm
worri ed about sonething bad is going to happen to
you a year from now when you devel op resistance."
If the patient is going to die in three nonths, why
do we worry about sonmething that is going to happen
in twelve nmont hs?

So, in sone ways, you are conpelled to put
the patients on treatnent. |t has been a very

effective treatnment for patients who cone to you

file:/ll/[Tiffanie/storage/0807ANTI.TXT (260 of 347) [8/20/2002 12:57:52 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

who are not beyond the point of no return and they
get stabilized and inproved for a while.

But then, after a period of time, we now
have to deal with the issue of worsening of |iver
di sease as a result of resistance. So | think it
is hard to do a placebo-controlled trial. This is
the situation where we will have to say what
actually is the right active control. Maybe
| am vudine is not an appropriate active control in
this situation because resistance is al nost
i nvari abl e.

Unfortunately, although there is an
enor nous anount of data of adefovir as a sal vage
therapy for those patients, we really don't have
any data on adefovir as a first-line treatment in
those patients. |s adefovir the right first-line
treatnent for that subset of patients? W really
don't have any dat a.

What | amanticipating is going to happen
is that, once it is approved, there would be many
different people doing their own little trial on
their own one patient.

DR GULICK: Dr. Hoof nagl e?

DR. HOOFNAGLE: | think, before you know

it, what you will really be dealing with here is
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the controls for patients with deconpensated |iver
di sease and | am vudi ne resistance. That is what is
going to happen. There is not much control that we
have over it.

DR GULICK: So let's consider that, then,
which is the second part of the question, what to
do with | am vudi ne-experienced patients, what is
the optimal control for them Is it worth
considering interferon-experienced patients as a
separate group? It sounds like it is probably not,
gi ven where we are today.

DR. HOOFNAGLE: They are a little bit
different. But, if you have a controlled trial,
you can stratify for previous therapy. | think you
have to include people who have previously received
interferon in registration trials. But that is one
of those things that probably should be stratified
for in the random zati on.

DR GULICK: Sure. | didn't mean to be
uncl ear.

Let's focus, then, on what is the
appropriate control in the | am vudi ne-experience
group. So you are testing a new agent in the
| am vudi ne- experi enced group

DR LOK: This is a difficult question
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Until now, a |lot of the recommendati ons have been
to | eave the patients on lamvudine. So that is
how we are managi ng nost of these patients because,
unl ess you can get the patient into a clinica
trial, your option is either to take the patients
of f I am vudi ne and hope for the best or |eave them
on | am vudi ne and al so hope for the best.

Ei t her way, you sort of have to able to
pray and pray effectively. But now, as the scene
changes, it gets a little conplicated because you
now have anot her new drug cones along. Like it or
not, there is another drug that we haven't been
mentioning but is widely use in the comunity
al ready and that is tenofovir because it has becone
avail able as an H 'V treatnent for several nonths.

For physicians in the community who do not
have access to a clinical protocol and access to
adefovir, people have heard about it, read about it
and have put patients on it. Hey; if you have a
patient who is dying and they cannot get into a
clinical trial, that is going to happen

So it gets conplicated now that you have
nmore options. So you can | eave the patients on
| am vudi ne. You can use adefovir as a control. |

guess tenofovir is somewhere as an option, although
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we have far less data on it.

O course, one of the issues has been when
you add on a new drug, do you need to | eave the
patients on | am vudi ne or can you take the patients
of f I am vudi ne and get your hands on sone of those
data. | wasn't here yesterday. | wasn't sure if
they showed all that data. But the data would
suggest that perhaps you can just stop |amni vudine
and add the patients on adefovir.

So, as a third drug cones al ong--for
exanple, with entecavir--if they want to do a study
i ke that, should they be conparing agai nst
adefovir? Should they be conparing agai nst
| ami vudi ne? Again, it conmes back to the question
that was asked; do you want to show superiority?

Do you want to show conparability because, if you
want to show superiority, conparing it against a
drug like adefovir that has already been shown to
be effective against |am vudi ne-resistant virus,
think it will be very hard to show superiority.

You are lucky if you can actually show
that there is sone conparability. So | don't know.
I don't know what the right answer is.

DR. GULICK: Let me push you a little bit

on this. 1Is it ethical today, given yesterday's
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meeting, that a trial is designed of
| am vudi ne- experi enced patients with a new drug and
they are randonized to continue | am vudi ne as one
of the arns of the study? |Is that an appropriate
study at this point given what we saw with adefovir
yest erday?

DR LOK: | think it would be
i nappropriate, particularly in patients with
deconpensated disease. |In patients with
deconpensat ed di sease who are very fragile, in
patients with recurrent hepatitis B post-transpl ant
at home, if they deteriorate, the outconme is very
seri ous.

I think to | eave themon | ami vudine or to
random ze themto continue to stay on | am vudi ne
woul d be i nappropriate.

DR, GULICK: Again, | will push you--and
it doesn't have to be you, Dr. Lok, but thanks
Suppose it is a person with conpensated |iver
di sease who is | anivudi ne-experienced. Again, you
have a new drug and what is the appropriate control
armthere? 1Is it okay the random ze that group to
| am vudi ne versus the new drug? Anyone el se can
chime in also.

DR HOOFNAGLE: There is this evidence
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that patients with | am vudi ne resi stance have a
somewhat nilder course than patients with the wild
type that, despite resistance, there is an
i mprovenent of the course. So, in that situation
patients with |anmi vudi ne resistance, | think a
control trial of placebo versus adding the second
drug is reasonable with suitable ways out if there
is evidence of deterioration

Sone peopl e's | am vudi ne resi stance--|1
think they fall into two categories, those who have
a continuing effect of |anivudine--their |evels of
virus are lowi sh and they usually have m ni mal
enzyne el evations or normal enzynes--and those who
really kind of--the | am vudi ne-resi stant gets nasty
and t hese peopl e have very high levels of virus,
close to where they started and very active
di sease

That is the group that probably need to be
taken of f of |am vudi ne, needs to be taken off of
them There have been reports of virus that
grows--that replicates better in the presence of
| ami vudi ne than wi t hout | am vudine,
| ami vudi ne- dependent strains. | think that is the
situation where you see very bad di sease, |

suspect .
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1 So | think it is appropriate, with

2 sufficient ways of getting out if the patient

3 deteriorates, breaking the code, transferring them

4 calling it a failure, and so forth, to use a
5 pl acebo i n | am vudi ne-resi stant disease.

6 DR. GULICK: Dr. Col dberger?

7 DR GOLDBERGER: | just wanted you to

8 clarify. Wen you spoke of |anivudi ne-experienced,

9 were you inmplying that those were patients no

10 | onger being adequately treated by it or were they

11 sinply patients who had been on it for some period

12 of tine?

13 DR GULICK: | didn't make that
14 distinction. | guess that is what cane up in the
15 fact that some people actually may still be

16 benefitting or have benefitted from | am vudi ne

17 versus those with frank resistance. dinically,

18 somet i nes maybe you don't know the difference

19 bet ween those two groups. So | was intentionally

20 vague about that.
21 Dr. Sherman?
22 DR. SHERVMAN:. Goi ng back to the

23  deconpensat ed | ani vudi ne-resi stant patient,

24 that, based on the data that was seen yesterday and

25 the discussions, it is going to be very, very
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difficult to have any patient that you don't choose
to use adefovir in that setting at this point
versus, perhaps, another agent.

In that group of patients, we also
recogni ze, based on the data yesterday, that that
is the group that probably presents the highest
risk for conplications fromrenal toxicity and,
therefore, the bar today is adefovir as the
standard conparator for that group. Somneone el se
wi Il have to show, perhaps, equival ence

I f someone comes in for a specific
identify saying, "I want to test this drug in

deconpensat ed | ami vudi ne-resi stant patients,"” then
the bar today is adefovir and a conparison of
equi val ence and, perhaps, a better toxicity
profile. That is where we stand right now and,
yes, people may put people on tenofovir but, if you
are doing a formal study, you have to make a choice
and the choice is the drug that is approved for the
hepatitis-B indication

DR. GULICK: Let me see if | can sumarize
where we are. The situation controls for
deconpensated |iver disease is quite different for

with conpensated |iver disease. There was a

consensus that controls are desirable in this
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group. Dr. Whng nade the comment yesterday about
the 435 study, actually.

It was generally felt that placebos are
unethical in this particular in this particular
group given the risk of progression of disease.

Hi storical controls was once again raised as a
possibility.

Active control, it was pointed out that,
practically speaki ng, probably nost people in this
group had have had 3TC experience and that that
drug is actually the standard of care for soneone
wi th decompensate liver disease right now and that
would Iimt the options for the active control in
this group. As Dr. Shernman just said, that really
| eaves adefovir as the standard drug to be used as
the control in this group

Al so pointed out was the risk of delaying
liver transplant and the conplications that may
ensue because of treatnent of this particular
gr oup.

When we consi dered those who had failed
prior treatnents, Dr. Mathews nentioned maybe
no-treatment mght be appropriate in that group, in
particular. No; I'msorry. That is not what you

said. Take that one back. It was inportant to
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i nclude interferon-experienced people, that that
could be dealt with by stratification, that when
you got to 3TC experience, you needed to
di stingui sh between people with experience versus
those with resistance.

As Dr. Hoof nagl e made the inportant point
that there nay be continued effects from 3TC
| ami vudi ne in sonme patients, versus those who have
frank resistance and highly active |liver disease.
In that particular group, we heard a coupl e of
t houghts. Leaving on | anivudi ne was thought to be
i nappropriate for those with deconpensated |iver
disease. It mght be appropriate with appropriate
safety measures for a conpensated group

Adef ovir, obviously, is the drug that has
shown activity in 3TC experience and that kind of
rose to the top of the Iist as, perhaps, the active
control of choice. It was nentioned that tenofovir
is being used in the community and then Dr. Lok
rem nded us that prayer is also inportant in that
case.

Dr. Bl ock?

DR BLOCK: | would just like, before we
| eave this question, to add one nore thing to

Question 3a, or one response, very briefly. For
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myself, it is inportant to make this point. |
think we should anticipate, or this committee
shoul d anticipate or have the imagination to
antici pate therapies other than those that have
been approved or are imediately in the pipeline.
It is easy for the conmittee to focus on
t hose because obvi ously the nucl eosi de anal ogues
and interferon are the two drugs that we have dealt
with. Placebo controls are still, to nmy mnd and,
I"msure, to everyone's mnd here, the best way to
conduct a clinical trial or design a clinica
trial. Whether or not that is ethical or
appropriate will depend on the patient popul ation.
The patient popul ations for which the
current designs have been made now nmay demand- - |
don't think they will, but may frequently denmand
the standard of care that calls for therapy.
However, often, or you can anticipate drugs
choosi ng other patient popul ations for which
pl acebo controls are entirely appropriate.
Moreover, the active control that would be
used or dictated the relevance of it is also going
to be influenced by the nechani smof action of the
test drug. |If the test drug is another DNA

pol ynerase inhibitor that is going to reduce DNA
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levels, well, then, of course, it makes sense to
have the active control if there is going to be
one, a like drug.

If it is going to work by another
mechani sm of action, particularly when you talk
about endpoints, you may tal k about sixteen-week
anal yses for predictions, then DNA pol ynerase
i nhibitors m ght not be the rel evant ones.

I know that saying a lot, but | just
wanted to at | east reserve that bit of real estate
to i magi ne nechani sns of action other than
pol ynerase i nhi bitors.

DR GULICK: Shall we nove on to
endpoi nts?

DR. MURRAY: At your discretion, you can
open it up five mnutes.

DR GULICK: Ch, right; thanks.

DR. MURRAY: If you think there is stil
time.

DR GULICK: Ckay. | do.

At the suggestion of the agency, we woul d
like to open it up for public comments on the
subj ect of appropriate control arns. This is going
to relatively limted, but is there anybody sitting

behind nme that would li ke to make a comment about
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control arns?

DR. BROMN: Dr. Nat Brown, |denix, guest
of the panel today, | guess, in some form | can
speak to an experience that | think some here are
aware of. W recently put two proposals for a
phase 111 trial programto about 120 cli nicians
worl dwi de. One of themwas an intricate
9-t0-9-t0-2 random zation with the 2 on placebo
resulting in about 10 percent of patients getting
pl acebo for one year and putative active drug in
Year 2, so had one year of deferred treatnent.

Putting that proposal with a straight
head-t o- head active--this was in conpensated |iver
di sease. The other proposal was straight active
control. There were only four hepatitis
specialists, clinicians, out of 120 that we put
that proposal to that |iked the placebo control
The rest said they either couldn't do it or their
patients wouldn't enroll.

So we cane to the conclusion that placebo
controls in conpensated |liver disease are really
not practical at this point.

DR. DUNKLE: Lisa Dunkle from Achillion
I would certainly concur with what Nat has said,

but the one point that has not cone up which I
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think--this may not be as pressing in the U S as
it is outside the U S. is the understanding of how
a new drug conpares clinical to existing drugs on
the market and what drugs shoul d be rei nbursed and
what drugs shoul d be support ed.

Many regul atory authorities outside the
U.S. not only wish for but demand active
conparators to understand how a new drug conpares
to existing drugs.

DR DI ENSTAG Jul es Dienstag, Mss
General Hospital, Boston . The one point that
hasn't been nentioned here is that when | am vudi ne
was studi ed and when adefovir was studies, the
pl acebo-control groups studied for a year had 20 to
30 percent progression of fibrosis which is the
nost i nmportant histol ogic | andmark.

I, personally, can't recomrend to a
patient that he go, or she go, on a year's worth of
therapy with a 30 percent chance of progressive
fibrosis. My IRBwn't allowit and | think that
Nat basically expressed what happens in real life.

DR GULICK: Anybody el se?

On to endpoints. You are shaking your
head because you like the format; is that right?

DR, BI RNKRANT: We thought the coments
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were very hel pful, actually.

DR GULICK: Yes; | did, too.

Dr. Stanley?

DR STANLEY: Sone of us tal ked about this
at lunch. As we nove on to endpoints, | need sone
clarification frommybe our hepatol ogists. Dr.
Lok and Dr. Hoof nagle both said, in their talks,
that seroconversion of e-antigen is really kind of
a gol d standard, agreed-upon, helpful thing to | ook
at .

Yet, when Dr. Soon presented his data, he
apparently showed patients that went back and forth
and back and forth and back and forth during the
course of the study. So, do you all really see
that or was this an anomaly, or did | m sunderstand
sonet hing? Can sonebody clarify that for ne,
pl ease?

DR. GULICK: Dr. Soon, canh you review-a
nunber of us were surprised at that one slide

DR SOON: | think the difference is in
the definition. Wat | |ooked at was the e-antigen
status, that is when you have e-antigen alone as a
conmponent. The seroconversion refers to three
components. Maybe ot her peopl e can conment on

t hat .
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DR LOK: Actually, | was very surprised
with that, also. Having nmanaged a | ot of
hepatitis-B patients, you do see that some patients
go frome-antigen-positive to e-antigen-negative
and then revert back. But, if | understood that
slide correctly, you showed that the majority of
the patients flip-flopped. It is only a mnority
of the patients after they became
e-antigen-negative that they stay persistently
negative fromthat time onwards, which is really an
anomaly, from ny personal experience in fifteen,
twenty years, that the people who flip-flop are
really a mnority.

You see it anywhere between 10 to 30
percent of patients, but, certainly, not 70 to 80
percent .

DR GULICK: It is Slide No. 40, | think

DR. SOON: The majority of patients
maintain their status. Two-thirds maintain their
status. About a quarter to one-third rebound.

DR. LOK: So one-third of the patients
flip-flopped but two-thirds of the patients, once
they beconme e-antigen-negative, they stay
e-anti gen-negati ve.

DR. SOON: Correct.
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DR LOK:  Ckay.

DR. SOON. If you look at this slide, if
you | ook at the placebo arm we have 364 patients.
14 percent becone negative sonetinme in the 48
weeks, or the 52 weeks, for the period of the
trial. So that is about 50 or 60 patients. Anong
these patients, 37 percent will go back to positive
again. That neans, the other 63 percent wll
mai ntain their status until the end of one year.

So two-thirds naintain their status
one-third will go back. Anong those who go back,
about a quarter will go down again to the negative

DR HAMERSTROM Those nunbers becone
progressively snaller.

DR. SOCON: Right.

DR. HAMERSTROM That 52 people. That 37
percent is about fourteen people.

DR. GULICK: Can you cone to the m ke,
pl ease.

DR HAMERSTROM The rest of those nunbers
are so small --

DR GULICK: Can you cone up so that
everyone can hear your comments?

DR, HAMERSTROM  Tom Hanerstrom

statistician, FDA. You should renmenber, in
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interpreting this table, that those nunbers have to
be multiplied progressively. So you start with
364. 14 percent--that's 52 people--go fromplus to
mnus. To go fromplus to minus to plus, that is
37 percent of 52, which is about--

DR. SOON: Seventeen patients.

DR HAMERSTROM  Seventeen. The next
group, the 26 percent, that is 26 percent of 17

DR. SOON: Four patients; yes.

DR GULICK: So, perhaps, that is not the
best way to--

DR. SOON: The sane pattern for the other
patients, actually. Two-thirds will nmaintain their
status, one third will rebound. Anong those who
rebound, one-third will go back again. So it is
al ways the traditional probability is about
one-third fromone status to the other state for
any given patient.

DR GULICK: So that is sonewhat confusing
way of portraying that data, | would say.

DR. HOOFNAGLE: Was the 14 percent at Year
1 the Year-1 specinen or any tine during Year 17?

DR. SOON. 14 percent of those 364
patients will beconme negative in the one-year

period of tine.
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DR HOOFNAGLE: ©Oh; during the period of
one year.

DR. SOON: Correct.

DR HOOFNAGLE: | guess this shows that,
with the spontaneous seroconversion, there is about
maybe a 25 percent rel apse rate that is persistent.

DR SOON: Yes; so the sanme pattern here.
Once they beconme negative, in all the groups of
patients, one-third will go back in the one-year
period of tine. Anpbng those that go back,
one-third of that group will go down again to
negative. So it will still be in that w ndow.

DR LOK: On second look at this slide, if
| understand it correctly, if you |look at the three
groups of patients who received treatnment, once
they have becone e-antigen-negative, the chance
that they will revert back to e-antigen-positive is
between 72 percent and 80 percent. O those, they
m ght sonetines still become negative again.

It is the minority that flip. It is
between 20 to 28 percent that flip, but 72 to 80
percent will stay e-antigen-negative. So it is the
majority.

DR. SOON:. Yes.

DR GULICK: Does that replicate your
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clinical experience?

DR, LOK: That replicates clinica
experience. What happens is when you see patients
devel op e-antigen | oss or e-antigen seroconversion,
you tend to get about 10, naybe 20, percent of the
patients who would | ose their response. Sonetines,
they lose their response transiently and then they
sort of get back to the response state. Sonetines,
they just lose their response forever. So 10 or 20
percent is not too surprising.

And, yes, we do agree that, at l|least for
the e-antigen-positive patients, if you see a
sustai ned e-antigen loss with or without the
detection of e-antibody, that has been shown to
correlate with histol ogical inmprovenent. That has
been shown to correlate with i nprovenent in
clinical outcone.

But, as Dr. Hoof nagl e pointed out, we now
know t hat sone patients, when they go from
e-antigen-positive to e-antigen-negative, they may
be selecting for the precore nmutant. So now we
should qualify a e-antigen response as e-antigen
| oss with suppression of viral DNA with
normal i zati on of liver enzyme so that if you | ose

the antigen but your DNA still at 10
7, your ALT is
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still high, then we shouldn't call that a response.

DR GULICK: May | take a step back now
that we have clarified this particular slide, to go
back to what the actual question is to us? Can we
go back to Question 47

DR. WOOD: Before we do, may | ask one
nore question about e-antigen | oss?

DR GULICK:  Yes.

DR. WOOD: This is, again, a question for
Dr. Lok and Dr. Hoofnagle. For those patients who
have e-antigen | oss, what percentage of them have
seroconversion in terms of a gain of antibody?

Does everyone who | oses their e-antigen gain
anti body?

DR. HOOFNAGLE: No, they don't. A large
proportion do, that do it spontaneously or with
interferon treatnment. It was ny inpression wth
| am vudi ne that a | ower proportion actually made
anti body. But nmaybe Nat Brown can comment on the
proportion of patients who | ost e who nade
anti body, who lost e and it was sustained over not
just these flip-flops.

DR. BROMN: There are probably sonme d axo
peopl e here who mi ght speak to that. Do you want

to try that, or do you want nme to try it out of ny
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menory? | could be rusty and if | say sonething
wrong, hopefully, they will correct ne.

My i npression was, in the Wstern studies,
e-loss rate was in the 30 percent range essentially
and the antibody gain rate was only around 18
percent, as you saw. That is a rather broad
generalization. Wereas, if you noticed, in the
mul ticenter Asian study, the e-loss rate was, what,
only, still, 17 or 18 percent and the e-conversion
rate was 16 percent.

So, for whatever reason, in the Asian
study, alnost all the e-losers gained anti body
whereas, in the Wstern studies, only about
two-thirds gained anti body and the 18 percent gain
of antibody actually checked out very nicely with
the table in the meta-analysis, the first Wng
met a- anal ysis, where the gain of antibody in
interferon was about 18 percent listed in one of
the tables in that paper

DR GULICK: Dr. Hoof nagl e?

DR. HOOFNAGLE: | have to al so say
sonet hing about--the tests for e and anti-e are not
great tests. Furthernore, the FDA, in their
brilliance, actually did away with the conpany that

was doing the test for many years and we had to
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switch to a new conpany. |, frankly, don't have a
good feel for the reliability now.

But the test for anti-e was not a very
good test. Basically, to test for anti-e, you have
a control sanple that has e and you mix your sanple
init at 50 and you see if you drop the counts per
mnute. So, it isn't a very good test for anti-e.

Furthernmore, you can't have both--using
this test, you really can't have both e and anti-e
because of the way the test is done. It is not a
very good test.

DR. BROM: Do | need to identify nyself
again? | agree with Dr. Hoofnagle. It may be
sonmewhat assay-dependent. What is it called, the
I MAX, the automated version of some of the Abbott
assays may give a little different readout on this
proportion than the ol der assays. So | agree. It
coul d be sonewhat assay-dependent.

DR GULICK: Dr. Kumar?

DR. KUMAR | have a foll owup question
Once, in patients who |lose their e-antigen and
devel op an e-anti body, can we conclude that our
prayers have been very effective and they will not
go back to the e-antigen status?

DR, LOK: The chall enge of hepatitis Bis
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that this is a highly unpredictabl e disease and
nothing is permanent. In general, actually, Dr.
Lao from Taiwan was the first to describe the
so-cal | ed e-w ndow period way back about fifteen
years ago. You could have patients who | ose
e-antigen and some of the patients you woul d detect
e-anti body pretty nmuch at the sane tine.

The first tinme, they becone
e-antigen-negative, you really show up e-anti body.
Sone of these patients, the e-wi ndow period is very
long. He showed that a nmajority of these patients,
the e-anti body shows up within twel ve nonths but
sone patients can be as long as five years or six
years later, you still don't devel op e-anti body.

Wil e the patients are in the so-called
e-w ndow phase, the likelihood that they flip back
and becone e-antigen-positive is higher than in
peopl e who have devel oped det ect abl e e-anti body.
But the detection of e-antibody is not a proof that
the patient will not flip back. It is just a
matter of probability being | ower.

DR HOOFNAGLE: Actually, in patients who
devel op AIDS, too, you see spontaneous
reactivation. Indeed, with interferon treatnent,

we had very nice response rates and nany gay nen
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who then developed H'V, they all will reactivate
eventual |y under the inmmne suppression of HV
di sease

DR GULICK: Wth those clarifications,
am goi ng to suggest we take a ten-m nute break and
then we will come back and answer the last two
questions. So we will reconvene at 3:30.

[ Break. ]

DR. GULICK: Wl cone back. Dr. Mirray
wanted to clarify sonmething before we get started
on the next question

DR. MURRAY: Yes. Regarding
noninferiority or superiority. A new drug product
does not have to show superiority to gain nmarketing
approval. That is not a regulatory standard, or
have that sort of relative efficacy standard. So
they coul d be conparable or actually, in sone
cases, products inferior but known to have activity
and they could still actually get on the market.
They just have to show that they do have efficacy,
so it doesn't have to be superior. It is usually
conparable in a noninferiority study.

Then the second point was using a
non- approved drug as a control. W think it would

be very difficult to design a study at this point
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with tenofovir as a control for hepatitis B because
its longer-termus for hepatitis B has not been
adequately established in control trials. So we
woul d think that the use of tenofovir would require
a whol e | ot of background work before using it as a
control in a trial for registration.

DR GULICK: Geat. Thank you.

So we are on to Question No. 4;
considering the patient popul ation, and the
necessity that endpoints for registration be
clinically neaningful, please answer the follow ng;
whi ch endpoi nt or conbi nati on of endpoints shoul d
be primary in clinical trials? W are going to
want to touch on histologic, serologic, biochenica
and virol ogi c endpoints; so the primary endpoint in
future hepatitis B studies.

Dr. Goodnan?

DR. GOODMAN: It is my turn to coment on
some of the things that have been sai d about
hi stol ogy today. | want to clarify things that
have been said over the last two days. One of the
nost i nmportant ones is about the criterion of a
two- poi nt change in histology as an endpoint, is
that clinically neaningful

I have never been entirely sure where that
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cane frombut, as | understand it, it was in
negoti ati ons between the agency and the sponsors of
previ ously approved drugs. | think using the
hi stology activity index, it was originally
concei ved of as being a continuous variabl e even
though there are m ssing nunbers.

I think that was the way it was intended
to be used, but the agency statisticians were
unhappy with that, as | understand it, and they
asked the sponsors to pick out sonmething that they
considered a clinically nmeaningful degree of
change.

Two points was decided on. | amsure
whose idea that was. How can you get a two-point
change? You can get a two-point change in severa
ways. The natural history of the disease; this is
a di sease that flares and subsides. So sone
patients are going to inprove by two points
spont aneously. Sone will worsen by two points
spont aneousl y.

You can get it by sanpling error. | have
seen liver biopsies where one end has a score than
is nore than two points higher than the other end.
If you only have half of that biopsy, you can get a

change that way. That was referred to in Dr.
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Soon's presentation. Then the interpretation by
the pathologist. This is a continuous variable,
but the pathol ogist has to put it into discrete
categories. |If it is on the borderline, you can
get a two-point change just that way, even if
not hi ng absol utely happened to that patient.

There are | ots of ways you can get a
t wo- poi nt change irrespective of the virologic
response.

Now, a two-point nean change, | think that
is extraordinarily nmeaningful. The agency
statistician yesterday showed the box plots from
the adefovir study showing a whole shift of the
entire popul ati on who was being treated with the
active drug.

That is a big change. The entire
popul ation shifted by nore than two points. |
think that is the way all of this histologic data
ought to be used is in terns of a cohort rather
than an individual. | tell that to pathol ogists
when they ask nme how to go about scoring it because
Dr. So-and-So wants the Knodell score on this
patient. So | say, "Just refuse to do it. Tel
themthat is not the way to do it."

The way you should do it is, if you want
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to know if an individual patient inproves, you | ook
at the two biopsies together. |f you want to know
whet her a cohort inproves, then you need somet hing
to do with statistics that you can do a test on
that can show a neani ngful inprovement.

What woul d be a better way? You could use
the nmean change. But, in fact, that two-point
proportion still worked. As | said yesterday, that
is the absolutely nost conservative way you coul d
interpret the data, but it still works. It showed
a highly statistically significant change between
the placebo and the active drug. So that is
possible, but it is not necessary and that is
really not the right question to ask, though

The real question is whether the entire
cohort inmproved. | think, with the drugs that have
been approved, they have. Anyway that you | ook at
the data, it shows inprovenent.

That's the main thing. | amnot going to
say whether | think the liver biopsies are the best
way. | was confused by sone of the data that was
presented. | think Dr. Lok's data that she
presented showing a total l|ack of correlation
bet ween hi stol ogi ¢ i nprovenment and the ot her

paraneters was because histol ogic inprovenent was
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defined as a two-point change.

Dr. Soon showed that actually, and | think
Dr. Wil fsohn nentioned, that the best predictor of
i mprovenent was the baseline score, that people who
have a |l ot of inflammtion are going to be
spont aneousl y inmproving but nmore of themwl|
inmprove if you treat themw th an active drug and
they will inprove to a greater degree. So it is
another thing to take into consideration.

Dr. Soon showed what |ooked |ike a |ot of
| ack of inprovenent but it was based on the change
in the score rather than the absolute score, so
am not sure whether it wouldn't have been better if
you | ooked at the absol ute anmount of inflanmation,
as to whether that correlated. And | was totally
bef uddl ed when Dr. Miurray showed that graph show ng
an absolutely perfect correlation of histology with
DNA. How can that be? | don't understand that at
all.

Since | enjoy looking at l|iver biopsies, |
am not going to tell you that you have to liver
biopsies. | do have a conflict of interest there,
but | think that there is nore to be gained from
| ooking at |iver biopsies than just doing these

scores. There is all sorts of other information
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that you get about the patient including where he
is in the natural history of his di sease and what
his prognosis is going to be.

DR GULICK: Dr. Birnkrant?

DR. BI RNKRANT: Do you have a preference,
t hough, for Knodell over the Ishak score?

DR. GOCDVMAN: I n the adefovir study, we
anal yzed it both ways using the two-point
i mprovenent, | ooking at the nean inprovenent, and
it comes out the sanme, basically. | think it is a
matter of personal preference. Probably since the
I shak score did awmay with that group, the nissing
nunber 2, why not do it that way in the future.

But | don't think it will nmake any difference in
the outcome of the studies, as long as we are
tal ki ng about cohorts as opposed to individua
patients.

DR BI RNKRANT:  You woul d never
anticipate, then, a discrepancy between the Knodel
and the |shak?

DR. GOCDMAN:  Onh, anything coul d happen
when you are dealing with nunbers. That is the
other that | nmeant to nention. How do you do away
with these other reasons for variability? Besides

havi ng a pl acebo control, you have to have adequate
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sanpl e size for statistical analysis, not just
| ooki ng at individual patients.

DR. GULICK: Dr. Wong and then Dr.
Hoof nagl e?

DR. WONG | guess | want to ask Dr.
CGoodman, yesterday we saw, fromthe FDA reviewer,
that the adefovir treatnment arm caused a neasurabl e
i nprovenent in fibrosis score, not just an
i mprovenent in inflanmmati on and necrosis score.

Then Dr. Hoofnagle's presentation this
morning, | think you showed that if you follow
peopl e out |onger than one year, that is not so
surprising, that that was seen in other cohorts as
well. Which woul d be your preference? | guess,
fromny point of view, prevention of fibrosis is
what we are really trying to achieve as opposed to
prevention of inflamation. |f one could expect
that that woul d be denonstrable in a reasonabl e
period of tinme such as one year with a highly
ef fective agent, would that be a preferable
endpoi nt of the two choices for histol ogy?

DR. GOODVAN: The absol ute change in
fibrosis is actually pretty snmall. It is
statistically significant. It is definitely going

inthe right direction. But, in one year, it is
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really not very large. Most of the patients don't
have that nuch fibrosis to start with and it
becomes | ess.

If you started with people with nore
fibrosis, you would have a harder tinme getting them
intoit. | suppose, then, there m ght be nmore room
for inprovenent but | think you would probably need
| arger sanples. There, again, we are not dealing
with probably a clinically meaningful inprovenent
in fibrosis in terns of individual patients, even
though it is definitely happening and | presune
that, over the course of many years, there would be
statistical, even clinically meaningfu
i mprovenent.

DR. GULICK: Dr. Hoof nagl e?

DR. HOOFNAGLE: | think you have answered
one question and that is when you give all these
HAI scores, are you using the old system where you
skip the nunber 2?

DR GOCDVAN: W collected the data both
ways for the study. The primary endpoint was
defined as the original Knodell score and that is
what we used. When you analyze it using the nodern
one, it cones out about the sane.

DR. HOOFNAGE: The second issue is a
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mat hemati cal statistical one that | have never been
abl e to understand how to anal yze changes in
scores. As you showed very clearly, if you begin
with a low score, 5, you can't inprove very nuch.
So these nultivariate anal yses that show t hat

i mprovenent in histol ogical score correlates with
the initial histological score is stating obvious,
isn't it? It is not really very hel pful

So the reason why the two-point change was
used was basically you wanted to change this froma
paranetric to a nonparanetric nunber. Basically,
are they inmproved? Are they the sane? O are they
worse? I nproved would be one point better. But
they said, "Oh; one point isn't enough. Let's nake
it two." So that is howit was to categorize the
patients as inproved, the sane or better

But when we tal k about the anount of
i mprovenent, that is so dependent upon where you
start that | amnot sure how that can be
i nt erpreted.

DR. SOON: That is why | have been show ng
the two lines, basically to say it has to be forced
even if there is no correlation. |If it varies wide
enough, because you cannot see various above,

bel ow, the two lines, so you are going to see an
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artificial trend there. So it is really hard. You
cannot tell if it is really because this is the
upper and lower limt in the scoring systemor is
that because there was really a correlation. It

cannot be separat ed.

DR. BLOCK: | just had a quick question
and also a point. One, first, | wasn't
surprised--1 was, actually, encouraged--by what Dr.

Murray presented showi ng the tight correlation that
was change in DNA from baseline rather than
absolute |l evel s as was shown previously at Year 1.

I think that is very telling. It was the change in
DNA and, actually, you or soneone el se nay have
mentioned that that nmight be best taken at a
particul ar time under therapy.

Again, | wll enphasize that the endpoints
used will have to be influenced, | believe, by the
mechani sm of action of the drugs. But, having said
that, since the drugs that are bei ng considered
are, again, the nucl eosi de anal ogues, the change in
DNA correlation was, | think, satisfying and
actually consistent with what we saw before.

I just have a question for the group
because | really don't know the answer to this and

it my be knowmn. Gven the fact that hepatitis B
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obvi ously, causes liver cancer as nmuch as cirrhosis
or fibrosis, is it clear that the HAl scores and
Knodel | scores are the best predictor of |ength of
life or quality of life or in other clinical terns?
I's that clear, because that is what is we are al
aimng for.

DR GULICK: So the question is does
hi st ol ogy predict clinical outcone.

DR. LOK: There is not a whole |ot of
data. Most people quote a paper that was published
fromthe Stanford group nany, many years ago where
they biopsied a bunch of patients using the old
term nol ogy, chronic persistent hepatitis, chronic
active hepatitis and cirrhosis. These were
patients who were not on treatnent. These were
pati ents who just happened to be bi opsied.

You follow themten years out and you
found that the patients who had cirrhosis in
initial biopsy obviously had higher nortality. The
patients who had CPH initially had better surviva
compared to dose with chronic active hepatitis.

So that is really the nost wi dely quoted
study and that was a study fromfifteen years ago.

I find that one of the problens wth using

hi st ol ogi ¢ response as endpoint and trying to
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under st and whet her that predicts clinical outcone
is it is so much dependent on whet her you do the
bi opsy when the patients are still on treatnent
because, with all these nucl eosi de anal ogues, if
you do the second biopsy while the patients are
still on treatnent, and if the viral load is stil
suppressed, the liver enzynes are down. You are

not surprised that the second bi opsy | ooks better

Does that actually predict better clinica

outcone? It depends on whether you are able to
mai ntain the patient in that state. |f you stop
the treatment and everythi ng comes back, then
don't believe that the initial histologica
response woul d be of benefit to the patient or, if
it is, it is probably only very mniml benefit to
the patient.

Li kewi se, if the patient subsequently
devel oped resistance and there is beginning to be
sone data energing that show that the patient's
Year-1 biopsy inproved, but the Year-4 biopsy,
after the patients have now devel oped resi stance,
the HAl score has gone back up again. So you have
the pretreatnment one and then the Year 1 cones
down. Then, if they have devel oped resistance

|later on, it will go back up again.

file:/l//[Tiffanie/storage/0807ANTI.TXT (297 of 347) [8/20/2002 12:57:52 PM]

297



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

298

So you really need to understand the
timng at which the biopsy is done and whet her the
patient was still on treatment. |, personally,
would Iike to see that we can get away from
hi st ol ogi ¢ response as an endpoi nt not because
think that Zach is too busy. W can certainly give
hi m nore work and he certainly enjoys |ooking at
bi opsi es anyway, but | think that, froma practica
standpoint, if there is a way by which you can use
a noni nvasi ve endpoint, you would prefer to use a
noni nvasi ve endpoi nt because it is certainly nore
acceptable to the patients.

We al so have a hard tinme, as we just
di scussed--liver biopsy is not bad but if you want

to use histol ogy, how do you define what is

clinically neaningful. W are not sure that a
two- poi nt decrease is clinically neaningful. It
depends on what your starting point is. It depends

on whether you repeat the liver biopsy when the
patients are on treatnent.

So if we want to stay with histol ogy, we
shoul d revi ew whet her we should stay with a
t wo- poi nt i nprovenent or whether we should have a
more creative way of looking at it. Dr. Hoofnagle

had, in the past, proposed a 50 percent reduction
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So, if you start off with sixteen points, you need
to drop down to ei ght points.

O maybe we need to have a percentage drop
and drop below a certain |evel, because if you
start off with 18 and you drop down to 9, it is
still fairly high. It is still not very good. So,
do we want it to drop below 6 or 7 before we say
that this is clinically neaningful because if we
tal k about clinically meaningful and not just to
play around with statistics, then we really should
deci de what is clinically neaningful

I also want to suggest that we should
carefully exam ne the possibility of using
virol ogi c endpoint or, better still, | think we
shoul d use conposite endpoint. | don't believe
that we should just |ook at ALT normalization. |
don't believe that we should just | ook at HBV DNA
|l evel at one tine point or even at nultiple tine
poi nt s.

| believe that, for the e-antigen-positive
patients, we should certainly |ook at the conposite
of e-antigen |loss plus or mnus devel opnent of
e-anti body, a DNA that drops below a certain

| evel --1 propose maybe 10
5--and ALT bei ng

nornal i zed as a conposite endpoint.
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For the e-antigen-negative patients,
obviously, we can't talk about e-antigen loss. |If
we use a conposite endpoint, it wuld have to be a
drop in the viral |oad and nornalization in |iver
enzyne. How rmuch should the viral |oad be dropped
down to? | believe that it should be dropped down
to a lower |evel because these patients start off
with lower |evels so they should drop to | ower
| evel s.

These patients fluctuate. So are we
satisfied with just | ooking at these endpoints at
one tine point or do we need to see that this is
consi stent, that you can actually reproduce it and
that you can see that this is occurring over two
mont hs and t hree nonths.

So | think we should | ook at using other
endpoints. W should | ook at conposite endpoints
and, if we do decide on histol ogy, we should
definitely reexam ne whether a drop in HAl by two
points is the right criteria.

DR. GULICK: Dr. DeGuttol a?

DR DeGRUTTOLA: | just wanted to comment
on a previous issue but | also believe it relates
to Dr. Lok's comments about the histology. As Dr.

Hoof nagl e pointed out, it soneone starts at a | ower
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val ue, they can't decline as nmuch as soneone who
starts at a higher val ue.

But there are statistical nethods for
censored data that can handle that situation, so
don't think that need, necessarily, be a concern
al t hough you have to bear in mnd that some of the
data are actually censored because you can't drop
bel ow a certain | evel

The issue of where you start in terns of
the Knodell score may affect how nuch of a drop you
had can al so be handl ed using nethods |ike anal ysis
of covariates. So | don't think that these issues
prevent being able to do valid anal yses although,
as | think Dr. Lok pointed out, the crucial
question here is what is nost clinically rel evant.

In ternms of the bDNA anal yses, obviously
the ones that are the npbst straightforward are the
ones just discussed going bel ow a particul ar
threshold. | think that, as part of a conposite
score, obviously that would be an interesting
endpoint that would reflect a ot of things that
were going on. But one of the concerns that |
woul d have about the DNA bei ng used as an excl usive
endpoint is that the association with the Knodel

score appeared to vary, as Dr. Soon pointed out,
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earlier.

Therefore, you couldn't assune that a
certain level of DNA nmeant the sanme thing in terns
of its predicting a Knodell score whether or not
you were on therapy or it could al so depend on what
therapy a patient was taking. So | think that
woul d be a concern about using DNA on its own.

DR GULICK: Dr. Sherman.

DR. SHERMAN: | agree with Dr. Lok with
the need for probably devel opi ng some conposite
mar kers and that those are going to have to be
i ndi vi dual i zed based on each individual treatnent.
In other words, what is defined as the primary
endpoint for a patient on interferon in
e-antigen-positive group of conpensated di sease nmay
be different than what you are seeki ng on
nucl eosi de anal ogue in a patient with HV
i nfection.

In other words, the popul ation that you
are treating will partially define what you sel ect
as your primary endpoint. | think that the agency
is going to have to be sonewhat flexible and
cogni zant of that fact.

The issue about two points isn't enough

and nmaybe we should use a greater drop or percent
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drop or a certain decrease is not validated by
anything either. There is no prospective data that
tells us that, gee, a 50 percent drop in HAl is
going to be clinically nore relevant then a
two-poi nt change. 1t sounds good. It feels right.
But it is not based on anyt hing.

The other point that | wanted to nmake
relative to what Dr. Lok said was that issue of
| ooki ng at histol ogy and naki ng a deci si on about
when you would like to biopsy is partially
dependent upon your phil osophy of treatnent.

If we had a treatnment that cured disease,
simlar to that which we see in hepatitis C now,
then a reasonable tinme point would be after the end
of treatment and a time has passed. But that is
not our goal of therapy here. Qur goal is, itself,
kind of vague. We would like to see e-antigen
conversi on and e-antigen-positives.

But a | arge percentage of patients are not
e-antigen-positive that have this disease.
Particularly, with the newer agents that are out
there, we, in fact, are dealing and nust cone to
grips with the fact that we are dealing with
suppressi ve therapy and here invoking the nodel of

what we do with HI'V, that it is going to require
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| ong periods of treatnment, that some patients will
have a conversion of a type that may take themto a
|l ess replicative state and maybe sonme of those
patients won't need therapy, but that the mpjority
of patients, in fact, will need, with the therapies
that we have now and the data that we have seen on
all the therapies, to need suppressive therapy.

Therefore, a histologic nodel that shows
you the effect of treatment of therapy is
reasonable. Now, that is separate fromthe
practical issues related to getting those biopsies
that have been brought up, but it is stil
reasonabl e to consider that as a marker for therapy
unl ess we feel confident that one of the other
endpoints is highly correlated; for exanple, a drop
of sone |evel in HBV DNA

DR GULICK: Dr. WMathews.

DR. MATHEWS: | wanted to ask a question
of Dr. Goodman and then nmake a commrent. Wen you
read the biopsies in clinical trials, you are
blinded to the treatnent assignnment. But are you
readi ng the paired biopsies? You know you are
readi ng the sanme patient?

DR. GOODMAN: It is different in different

trials. Sonetinmes, | amtotally blinded. | don't
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even know whi ch ones go together. Sonetines, | do
| ook at them both together. | don't think it has
made any difference in the outcome of the studies.

DR MATHEWS: But, in terns of the
correl ation between the baseline biopsy and the
readi ng, the score, the nunerical score on the
Knodel | and the foll ow up biopsy, | would think
that that could explain part of the high
correl ation between the baseline and the subsequent
bi opsies if you knew that you were readi ng the sane
patient, because you are doing themat the sane
time, presunmably.

DR GOODMAN: It is not that they cone out
the same. It is that those with a higher baseline
HAI are nore likely to have inprovenment. That is
the only correlation there. It is not that the
bi opsies correlate with one another. Sonetines
they do | ook the sane and sonetines they | ook
dramatically different. Do you see what | nean?

The predi ctor was how high the HAl was
predi cts whether or not the patient is going to
have a two-point inprovenent.

DR. MATHEWS: The other point | wanted to
make is that the histology is really--1 nmean, it is

being treated as the equivalent of a clinica
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endpoint but, in fact, it isn't and it is quite
fallible because of all of these measurenent
variabilities that you tal ked about; sanpling
error, the reading error, and so on

As | think about it, | wonder if it isn't
possible to actually do a true clinical endpoint
study where hepatic deconpensate or death is the
endpoint to validate some of the virologic markers
if you started with people with cirrhosis at
basel i ne, where the event rates are not small, as
understand it. Maybe the hepatol ogists could
comrent on that?

DR HOOFNAGLE: You are tal ki ng about a
very large study that goes on for a long tinme. 1In
hepatitis C, we are engaged in such a study | ooking
at long-terminterferon therapy for patients with
stage 3 and 4 disease. But it is an enornous
study, very | ong.

This goes to the question that Dr. Wng
brought up that | didn't answer which is why not
use fibrosis rather than the histol ogy
necroi nfl ammati on part of the HAl score. That
actually is right on target as far as we think of
the natural history of the disease is progressive

fibrosis that leads to cirrhosis and end-stage
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I'iver disease

So the nane of the game, really what we
are trying to do, is prevent the progression of
fibrosis on liver biopsy. $So, as an endpoint, that
woul d be certainly harder although it, also, has
not been proven to be the clinical endpoint. The
FDA has had a lot of input into our trial in
hepatitis Cin patients with advanced di sease for
this very reason.

It hasn't been shown that preventing
progression from let's say, an | SHAK 4 to an | SHAK
5is clinically meaningful. So these are difficult
i ssues but the fibrosis progression is the endpoint
that would be nmuch harder if you are going to use
liver biopsy. The trouble is it takes a long tinme
so that a liver biopsy, after one year, is unlikely
to show much inprovenment or worsening in fibrosis.

When you go two years, you start to see
sonet hing, though, | think and, in these trials,
you will begin to see big differences in
progression of fibrosis in patients who have
mai ntained | ow | evels of virus and so forth. So
think that can be achieved. It just requires a
very | arge nunber of cases.

| agree with Dr. Lok that we are using
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liver biopsy as the be-all and end-all, the gold
standard, without it really being proven to be the
gol d standard, particularly the activity on the
|iver disease, the necroinflammtion, really hasn't
been proven to be the factor that needs to be
cal med down. It hasn't been proven to be any nore
accurate than ALT levels, for instance.

DR, GULICK: Dr. Stanley

DR. STANLEY: On ny way out. | tend to
agree with Dr. Lok that conposite endpoints are
probably a way to go, a good way to go, but what
Dr. Sherman said, | want to expand on. It is not
just that you may have to change those based on the
popul ati on you are studying but also the drug you
are studyi ng.

When | | ooked at Dr. Soon's data on all of
the interferon arns, DNA was just off the chart, up
and down, up and down, as well as ALT. So you
couldn't really necessarily use those as part of
your conposite for interferon treatnment or any
ot her potential inmunonodul ator possibly.

So then that begs the question of how are
you going to conpare trials with different drugs,
do you need a standard, and | don't know whet her

that is biopsy or not, where you can conpare what
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the results were in a lamvudine trial w th what
the results were in an interferon trial or an
adefovir trial. So that is just a concern that |
express.

DR, GULICK: Dr. Schapiro?

DR SCHAPIRG If | had to answer Question
4, | would say that, based on what we saw today, we
did not see the correlations with histology for the
other endpoints. So | would say that the primary
endpoi nt should renmain histol ogi cal although I
think we have heard some suggestions that it would
not have to be nore than two points.

I think, using it as a continuum and doi ng
censoring, as Victor nmentioned, night be a better
way. | think the fact that the data fromthe other
trials can probably be also conpared in that way
woul d be hel pful. That would be the prinmary
endpoi nt ..

I think using 48 weeks despite the fact
the patient may be treated | onger renmins a
reasonable time point to look at. There are many
t her api es which are continued beyond that but, if
we see a good response at 48 weeks, it is not to
say that it won't be continued. So | think that is

r easonabl e.
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I think secondary endpoints m ght be
appropriate. Wat was suggested earlier, a
composite of the others would be a possible
secondary endpoi nt although, again, | think | was,

I won't say disappointed, but the data we saw from
Dr. Soon didn't heavily support that those
correlated with histology. | do think, still,

hi stol ogy has better correlation with clinica

out come than the others.

DR GULICK: Thanks for being provocative
there. Dr. Schapiro is proposing that we recomend
at this point that the primary endpoint for future
studi es continues to be histol ogy, even given al
the linmtations that people have nentioned. Can we
just focus on that one point for a mnute?

Dr. Wng?

DR WONG That is attractive, but | ama
little bit reluctant because the | ack of
correlation that we saw in Dr. Soon's presentation
m ght have been because virol ogi ¢ and bi ocheni ca
measures don't correlate well with clinica
outcone. But | guess it is just as possible that
the inflammtory score doesn't correlate with
clinical outcones and the virologic and bi ochenica

correl ate neasures do
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So | amnot sure that we can decide. That
is why | asked the question about fibrosis just
because, on the basis of biological plausibility,
it would seemto nme that if we could denpbnstrate
clearly in a clinical-setting that we prevented
progression of fibrosis in one treatnent group as
opposed to another, just on the basis of genera
bi ol ogi cal plausibility, | would say that is
somet hing that we really want to achieve.

But, beyond that, | don't know that we
choose a priori that any other is better than
any--Goup Ais better than G oup B.

DR GULICK: Dr. Lok?

DR LOK | agree with Brian. W sort of
assune that a liver biopsy is really the gold
standard and we take it at faith without really
showi ng the data. In fact, when you try to review
the literature and see whether there is, indeed,
data to show correl ati on between histol ogy and
clinical outcone, like | said, other than that old
standard paper fromfifteen years ago, there is
really no data.

On the other hand, there are nunerous
studi es that show that in e-antigen-positive

pati ents who have sustai ned e-antigen cl earance
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that is associated with inprovenent in clinica
outcome, there is less liver-related death. There
is less hepatic deconpensation whether it is

spont aneous e-antigen |oss or whether it is
interferon-rel ated e-antigen |oss.

Lam vudi ne trials haven't gone on | ong
enough for us to really show that. Even in the
e-antigen-negative patients, | showed you data,
al t hough the graphs were not very convincing, but,
nonet hel ess, Stephanos Hadzi yannis and his group
have shown that, in the e-antigen-negative patients
who had sustai ned response to interferon therapy
define as nornalization of |iver enzyne and
hepatiti s-B DNA dropping to undetectabl e using
hybri di zati on assay.

They al so had better transplant three
survival conpared to the patients who were treated
and didn't respond and conpared to the patients
that were not treated. Ganted, that is not
parall el controls. Sonme of those were
nonconcurrent control s.

So we do have sone data, not perfect data,
to show that these serol ogical and virol ogic and
bi ochemi cal endpoints, if it is sustained, can

correlate with good clinical outcone.
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I nstead, we actually don't have data to
show good hi stol ogy and i nprovenent in clinica
outconme in part not because there is no correlation
but, because we don't repeatedly do biopsies on
patients on the time, it is nuch harder to generate
t hose dat a.

DR GULICK: Let nme push you again on
this. | don't know why it is always ne pushing
you, Dr. Lok. So let's answer the question, then
again. The new drug is comng along. Wat should
the primary endpoint of the study be? Should it be
hi st ol ogi cal or should it be a conposite based on
the ot her nmeasures we have been tal ki ng about ?

DR LOK: | would like to see that we nove
to a conposite endpoint. | would Iike the pane
and FDA to seriously consider using a conposite
endpoint and | do think that, perhaps, with Dr.
Soon's help and with the industry's help, that we
can define specific questions, go back to the
dat abase and try to understand sonme of these
questions a little bit better and define how | ow we
want the viral level to drop down to.

What | really is serious consideration of
moving to a conposite endpoint.

DR GULICK: Could others ring in on this
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i ssue, too? Dr. Wng?

DR. WONG | think that the agency should
remain flexible on that point. | think it really
depends on the popul ation and the drug that they
are studying. | personally would be convinced that
a drug was effective if a sponsor could show that
there was a reduction of progression of fibrosis or
if the sponsor could show that there was a
sust ai ned virol ogi c response including, for
exanpl e, conversion to e-negative,
e-anti body-positive and all the enzymes di sappear
and all the DNA appears.

Either of those, to me, would constitute
convinci ng evidence of antiviral effect and | don't
think one has to choose one as the primary endpoi nt
for all future trials. | think that the sponsor
shoul d be able to choose any convincing data
showi ng antiviral--or actually any convincing data
showing clinically relevant effect. It may well be
different for different sorts of drugs or different
sorts of popul ations.

DR GULICK: Dr. Hoofnagle. Dr. Sherman,
do you want to ring in on this?

DR. HOOFNAGLE: | think one of the mgjor

issues is are we | ooking at suppressive therapy or
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somewhat curative. Are you going to give therapy
| ong-term continuously as we often do now with
| am vudi ne and probably adefovir will be the same,
or do you give a short defined course |ike we do
with interferon for only six nonths?

If you are going to talk about continuous
long-termtherapy, | think using a conposite vira
definition is good, a sustained suppression of HBV

DNA bel ow 10
ALT. 1'Ill bet if you

mai ntain that for four years, you are going to show
mar ked i nprovenment on bi opsi es.

So this goes to the issue of how | ong
shoul d studies go on that are | ooking at maintained
continuous therapy? Should it be a year? Should
it be two years?

DR GULICK: That is our next question,
actually. W will get to that shortly.

Dr. Sherman?

DR SHERVAN:. | agree with Dr. Wng that
it is very reasonable to have each drug brought in
by a sponsor, be evaluated by one or nore
paraneters that they suggest in discussion with the
agency. W know what the rel evant narkers are. W
know t hat sone drugs will probably do better in

sone areas than others. The way that you structure
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your application, the way that you decide to
position yourself, whether it is for suppressive
therapy in the short-term recovery of
deconpensat ed patients or seroconversion of
patients that are e-antigen-positive are all good
goals and all will create market niches that can be
utilized appropriately by clinicians.

This committee will be the one that wll,
then, ultimately, review those data and try and
decide if it is viable and that there is going to
have to be sone flexibility because we have so nuch
uncertainty in picking a single outcome that we can
say is the outcone that should be used in all
st udi es.

DR. GULICK: Dr. Englund, and then we will
try to come to sonme concl usions

DR. ENGLUND: | would agree with that.
think that it is very reasonable that one has to be
fl exi bl e dependi ng on the drug, the nechani sm of
action, the patient population studied. | do like
the i dea of conposite scores especially as we are
moving to larger, nore nultinational, studies. It
makes sense to have sonething that is going to be
|l ess open to different types of interpretation

across different nedical centers or investigators.
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What | would like to say, though, is if we
nmove to the conposite scoring system we have to be
very careful not to give weights to different parts
of the conposite score and add it together and make
it atotal scoring system which we have seen and
seen m sadventures in the past with, for exanple,
other antiviral studies.

You can't add together and nake a relative
judgrment that an ALT is worth so nmuch weight and a
bDNA is worth so nmuch weight in a clinical score
You cannot do that. | would still like to have the
composite score, the individual neasures, and not
attach different values. So you don't want to end
up with a single scoring systemto assess whet her
the antiviral therapy was actually good or not
because | think that will attach value judgnent to
what is potentially unknown.

DR GULICK: Last comrent. Dr. Wng.

DR WONG Just a brief comment. |f we
are going to accept conposite scores, | would just
like to make a point | have nade before. Make sure
that the toxicity nmeasures are kept out of the
effi cacy measures. W have just had terrible
problenms with that with other classes of drugs and

just confusing the issue.
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So efficacy and toxicity have to be
clearly demarcated

DR. GULICK: So, regarding endpoints,
clearly we want the nost clinically neaningful
Yet it is just not clear to this conmittee which
that is. Mechanistically, froma biol ogica
plausibility point of view, perhaps it is
preventing the progression of fibrosis but that,
too, is unproven. In general, the endpoints nmay
need to be individualized according to the patient
popul ati on.

Al so, the endpoints depend on the goal of
therapy. As Dr. Hoofnagle pointed out, is it
suppression or is it curative di sease and then, as
many said, flexibility of endpoints may be the key
in choosing the right one for the right drug and
the right popul ation.

Wth regard to the question of which
shoul d be the prinary endpoint, we are uncertain as
a group. Sonme advocate histol ogy, others |eaning
more towards a conposite endpoint and the
realization that neither is perfect and, actually,
that neither is prove to correlate with clinica
out cone.

Hi stol ogy, certainly a direct nmeasure of
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inflammation and fibrosis and the current gold
standard. But, lots of variability realized. It

has been treated as a continuous variable in the

past which may be not appropriate. It is really a
paranetric variable. |t depends on where you
start.

It can vary according to the natura
hi story or sampling errors and the choice of two
points is sonewhat arbitrary. Different ways of
| ooki ng, of course, at scoring the histology. Mean
change for a popul ati on cohort was advocat ed.
Change versus absol ute nunber, percentage change
were ot her things that people nentioned.

Does it predict clinical outcone? Lots of
weight to a fifteen-year-old Stanford study. The
timng of the biopsy and the presence of resistance
were al so pointed out as things that need to be
consi der ed.

Regardi ng the ot her neasures, people
really did not pick one out although we were
intrigued with Dr. Miurray's data
correlating--Triangle's data, | should say, that
Dr. Murray got to present--showing a nice
correlation, at least in e-antigen-positive of the

change in DNA. Mbst others gravitated towards a
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conposite endpoint including a sustained e-antigen
| oss, decrease in HBV DNA and ALT.

Several people nmade the point that,
perhaps, nmultiple tine points is better than one
time point for assessing that. Also, once again,
the question, does that correlate with clinica
outcone and then very practical suggestions toward
the end of the conversation. This should not be a
wei ghted score, that the individual nmeasures are
important and that it should not include toxicity.

Let's open it up to comments from-oops.

DR. MURRAY: Can | just ask one question?
On the conposite for e-antigen-positive patients,
must the conposite include e-antigen
seroconversion. It is a |lower-frequency event and,
if you add that to the conposite, then, in an
active controlled study, you are going to need a
very small delta or perhaps go out to two years.

O would you | ook at ALT and DNA as a conposite and
they nust have the trend in e-antigen
seroconver si on?

Do peopl e understand what | am aski ng?
When you add e-antigen to a conposite endpoint, the
seroconversion, it really drives up your sanple

size because it is a |lower-frequency event at one
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year.

DR HOOFNAGLE: O course, there are
peopl e who have been mai ntai ned on | am vudi ne or
adefovir for several years who remain e-positive
who have no detectable HBV DNA, normal ALT and an
i mproved biopsy. So, | think you need to move--if
you are tal ki ng about suppressive therapy,
| ong-term suppressive therapy, to just suppression
of HBV DNA below a certain | evel and ALT.

Your friends in the hepatitis-C area of
the FDA have cone up with somewhat of a nice
approach. They have virol ogic, biochem cal and
hi st ol ogi cal responses. \Wen people cone in with a
drug, they basically say you have got to do two out
of the three; we are not going to accept a drug
that just affects virus or just affects ALT or just
affects histology. It has got to affect two of the
t hr ee.

That actually turned out to be a very
smart approach, | think.

DR. GULICK: Dr. Lok?

DR LOK: Just a comment on Dr. Murray's
point. | think it all depends on whether you are
t hi nki ng of suppressive therapy and, as long as you

can maintain this, you can just continue to stay
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on the treatment or whether this is an endpoint
whi ch woul d provi de gui dance for stopping therapy.

If this is an endpoint which woul d provide
gui dance to stopping therapy, then I think sone
sort of change in e-antigen is inportant. This
comes back to the point, is the e-antigen | oss good
enough because, in every single study, we see that
the e-antigen-loss rate occurs higher and the
di fference between the treated patients and the
patients on placebo is nore dramati c whereas, if
you | ook straight at the e-antigen conversion,
then, yes, the difference is tighter and it drives
the sanpl e size

So | think it is really worthwhile going
back and |l ooking at is the e-antigen | oss good
enough and, if the e-antigen loss is good enough
and you don't need the antibody, that night be
i mport ant.

But the ultimate thing is what is the
pur pose of the endpoint? |Is the endpoint going to
provi de gui dance to practicing physicians that,
when you see this, this is an indication that you
m ght consider stopping treatnment. On the other
hand, if we all sort of throw up our hands and say

that, from now onwards, we are going to treat al
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our patients forever and ever, then we don't need
to | ook e-antigen as |long as the DNA stays down and
ALT stays down, we are happy.

DR GULICK: Dr. Block

DR BLOCK: Very quickly. A reason
agai nst favoring both or either of those three
endpoi nts, as Dr. Hoofnagle was tal ki ng about,
because | think it is going to depend on the clains
that are made by the applicant, what it is they are
representing their drug to do.

If you had, hypothetically, a drug that
was wonderful at inmproving histology but very poor
in antiviral or |lab values, that m ght have a great
val ue. And you have the luxury, now, wth drugs
that are antiviral, of saying, "All right; | can
i magi ne a conbination.” It just depends on what
the claims are that are made by the applicant.

DR. GULICK: Let's go ahead and open this
up to the observers. A couple of people already
tossed nme sonme notes or caught nmy eye. So we are
open for public comments for about five m nutes.

DR BROSGART: | just wanted to share with
you some data. W call this the "Hoof nagl e
analysis." Qur primary analysis in our study was

to | ook at the greater-or-equal -to-two-point

file:/l//[Tiffanie/storage/0807ANTI.TXT (323 of 347) [8/20/2002 12:57:53 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

decline in the Knodell necroinflammtory score with
no acconpanyi ng worsening in fibrosis.

We net that endpoint. |[If you | ooked at an
endpoi nt by mean change in total or nedi an change
intotal, we nmet that. |f you |ooked at the rank
assessnent, it was a statistically different
result.

If you | ooked at whether or not you had at
| east a five-point decline or a four-point decline
or a two-point or a three or a one, no nmatter how
you cut it, it is always statistically different
fromthe treated group to the placebo group. But
we di d the Hoof nagl e anal ysis because Jay threw
down the gauntlet at the NIH neeting a coupl e of
years ago because he thought the two-point wasn't
good enough and you should | ook at at |east a 50
percent decline.

So, in our e-antigen-positive study,
| ooking at at |east a 50 percent decline in Knodel
score, for 30 mlligrans, it was 35 percent. For
10 mlligrams, it was 32 percent. For placebo, it
is 6 percent.

Then, in the e-antigen-negative study,
again, a greater or equal to 50 percent decline in

Knodell. For 10 mlligrams, it is 43 percent. For
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pl acebo, it is 5 percent. |In each of those
studies, the active arns, as conpared to placebo
using at |least the 50 percent decline, are highly
significant statistically.

So | think this goes back to | think
Zack's adage that no matter whether you are | ooking
at the individual conponents or the total conponent
and whether you use a greater or equal to two-point
or you take the 50 percent, if you have an
adequat el y powered study that has been
appropriately random zed so that there are enough
peopl e and you have a full range of denographic
characteristics and they are bal anced for baseline
di sease characteristics, if the agent is active, no
matter what the threshold is, you are going to see
a statistical difference because you are | ooking at
nmoving the entire cohort away fromthe natura
hi story of di sease.

That has been shown. Nat spoke to it, and
ot hers have, similar kinds of results were seen
when you | ooked at histol ogy froma number of
different ways. So | am not sure whether using the
two-point plus no fibrosis or |ooking at the
greater or equal to 50 percent, | think each of

themare highly discrimnatory.
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DR GULICK: Thank you

DR. BROMN: | was going to nmake a
scientific corment. | was hoping Anna would stil
be here, but | think we can still discuss it
briefly. | had the inpression fromthis norning's

anal yses that | think were the nost thorough done
to date that there may be a little nore correlation
bet ween the serol ogic paranmeters than there is
bet ween any serol ogi ¢ paraneter in histol ogy
i mprovenent.

I don't knowif that is worth digging up
at this point or whether we have noved on, M.
Chair, but that might speak to the kind of
precision that we need in large active-contro
designs. If there is nore correl ation between the
serol ogi ¢ endpoints, it does speak to the conposite
serol ogi ¢ approach that Anna tal ked about and it
may be related to the issue that Brian Wng
mentioned that | al so nentioned which is the
variance in histol ogy nmeasures is part of the
scientific issue here.

DR GULICK: Thanks.

DR. BROMN: So the question is, is there
more correl ati on between serol ogi c paramneters.

don't know if Greg Soon can conment on that or
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whet her he | ooked at that. | had the inpression
fromAnna's data that she got fromboth @ axo and
Glead that that mght be true. But | don't know
if Dr. Soon can comment.

DR GULICK: Dr. Soon?

DR. SOON: The only thing |I |ooked at is
the e-antigen | oss versus the Knodell score. That
has a correl ati on of approxi mately about 0.3, the
same strength as in HBV DNA

DR GULICK: Anybody el se?

We have a nunber of sort of rapid-fire
endpoi nt questions. So let's try to rapidly fire
them What is the timng of the primary endpoint.
Dr. Schapiro, before he left, suggested that 48
weeks is a reasonable tine point. Dr. Wod?

DR WOCD: | think one of the issues is
that the appropriate timng of endpoints is also
goi ng to depend on the patient popul ati on because
we have clearly seen with e-antigen-negative
i ndividual s, given the fluctuation in their
clinical course, that they may actually require a
| onger duration for evaluation in terns of
efficacy. So it night not only be 48 weeks but
then, again, at 72 and 96 for that particul ar

cohort since they are e-antigen-negative.
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DR GULICK: So, long-termfollow up
critical

Dr. DeGuttol a?

DR DeGRUTTOLA: | just had a question for
the clinicians whether you might have an endpoi nt
like tine to reaching certain kinds of inprovenent;
for exanple, in the conposite endpoint, if you need
to go below a certain level in the Knodell score
and ALT or somnething else, could that be an
endpoi nt where you wouldn't require that it would
be a specific length of time but follow until
certain benefit occurred.

DR GULICK: Dr. Kumar was getting at that
yest er day.

DR. KUMAR And | really got to that
which, again, in nm nmndis not resolved, is at
what point do you say that a patient is not
responding to the treatnent?

DR GULICK: Dr. Wng?

DR WONG | think, Victor, that is a nice
idea. |If someone could come in and show that a new
drug is superior to a standard drug in that
respect, that would be very convincing, that that
was an effective drug. But the other point I

wanted to make about the timng, | think that there
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are also situations in which substantially shorter
periods of time than 48 weeks m ght be rel evant
such as the patients with deconpensated |iver
di sease

I f someone could cone in and show that, in
twel ve weeks, for exanple, there was a substantia
increase in albumn, prothronbin tine, et cetera,
as conpared to either historical controls or, let's
say 3TC, that would also be, to ne, a convincing
denonstration of efficacy and it woul dn't be
necessary to show long-termresults in a different
sort of popul ati on.

So, any of these. |If a sponsor can show
that a drug has clinically rel evant benefici al
effects as conpared to an appropriate contro
group, that should do it. | don't think that there
is any specific length of tine specific endpoint,
that should be put up as a necessary condition

DR GULICK: Dr. Englund?

DR. ENGLUND: | just want to say that Dr.
DeGuttola's approach is going to be particularly
useful when we tal k about noving these drugs into
the pediatric patient popul ation because we really
don't want to put five-year-old children on 40

years of drugs. W are going to want to try and
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limt the anmount of drug exposure.

So you can see for certain patient
popul ations, that approach is really going to help
gi ve an answer.

DR GULICK: O her comrents about tining?
Dr. Birnkrant?

DR BI RNKRANT: What about noving to the
hepatitis C nodel--that is, |ooking at sustained
viral response off therapy. Are there any conments
related to that? You end your treatnent at 48
weeks and then, six nonths to twelve nonths later,
of f therapy is when you assess.

DR, SHERVMAN. Can | try that one?

DR GULICK:  Sure.

DR. SHERMAN: W are not getting anything
conparabl e to sustained response. The conparable
out conre woul d be cl earance of HbSAg. Since that
has not been discussed at all and is a very, very
rare event, | don't think that that is what we can
use as an outcone at this point.

DR. BI RNKRANT: So then are we seeing that
we are confortable with 48-week data predicting
chronic use? In other words, 48-week data supports
five years of the drug?

DR SHERMAN:  No
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DR, BI RNKRANT: Wich is a way of asking
when do we stop treatnent.

DR. SHERMAN: No. | nean, this is
obviously the issue that cane up yesterday. On the
part of a pharmaceutical conpany, they have to have
a line and say, here is what | amgoing to cone
forward with ny information for you all to nmake a
decision. But they also have a responsibility for
these drugs that don't lead you to, in essence, a
cure of the condition, to continue to provide data

and cone back to the agency with that data supports

continued use as tine goes on. |In clinica
practice, that it what will happen in nost of these
patients.

DR GULICK: O her coments about
duration? Dr. Kumar?

DR KUVAR  But shouldn't there be
somet hing that says, in patients who finally we
made the decision to stop because they converted
frome-antigen to e-anti body, that, in these
patients, the durability of response | think may be
i mportant as one of our endpoints.

DR GULICK: So, in general, we reaffirm
that 48 weeks for conpensated di sease, although al

of us were interested in longer-termfollow up as
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come out yesterday, Dr. Sherman's point that
shorter endpoints might be appropriate--or, sorry;
Dr. Wong' s--for deconpensated di sease to show a
difference. Patient population is inportant. And
then Dr. DeGruttol a' s suggestion, nmaybe tine to
response woul d be a novel way of |ooking at this,
particularly in the pediatric population. W

di smissed the Hepatitis C nodel because this is not
a curative therapy, at least at this point.

Secondary endpoints, rank order. Do you
want us to consider that or have we spent sone tine
tal ki ng about - -

DR. MJURRAY: | don't think you need to
order them | think we have got the idea on their
rel ative val ue.

DR GULICK: The next question was about
histology. | think we have spent sone tine talking
about this already, too.

DR MJRRAY: Yes; | think we have devoted
sufficient tine to that.

DR. GULICK: How about the virologic
assay?

DR. MURRAY: |If anybody has any conments.
I know we didn't spend nuch preparation tine in

tal ki ng about what the different assays were, but
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1 i f anybody has an opinion on if an assay should be
2 used. Sonetinmes, we get a question whether PCR

3 versus just an assay which has a higher sensitivity
4 limt, soif there is a strong feeling that a PCR

5 assay should be included in all devel opment plans,

6 then we would like to hear that voiced, | guess.
7 DR GULICK: Dr. Wng?
8 DR WONG | think the viral |oad should

9 be treated as continuous variables. Having

10 specific cutoffs is probably msleading. |,

11 personal ly, believe it has been nmisleading in HYV
12 Since it is a continuously variable function, it

13 shoul d be treated that way.

14 DR GULICK: Dr. Stanley, before she left,
15 really had a question about the viral cutoffs and
16 what the clinical significance of those cutoffs is.
17 | guess both Drs. Lok and Hoof nagl e suggested sone
18 cutoffs for different popul ations. Were do those

19 nunbers cone fron? Wat do they nean clinically?

20 DR HOOFNAGLE: | think the d axo and
21 Glead trials will help to answer these, is there a
22 | evel bel ow which you see histology inprovenent and

23  above which you don't. But in a couple of studies
24 t hat have been done in so-called inactive carriers

25 of hepatitis B, virtually 95 percent have | evels of

file:/ll/[Tiffanie/storage/0807ANTI.TXT (333 of 347) [8/20/2002 12:57:53 PM]

333



file:////[Tiffanie/storage/0807ANTI.TXT

334
1 HBV DNA bel ow 10
5. So that has been kind of used
2 as the upper limt of defining someone as an
3 i nactive carrier.
4 The trouble with that is that there are
5 people with e-negative chronic hepatitis B who
6 fluctuate down and may actually fall even to
7 undet ect abl e by PCR spont aneously and yet cone back
8 up, and so forth. So it is a bit of a noving
9 target.
10 But if we are | ooking at suppressive
11 therapy, | think it would be good to know at what
12 | evel of suppression do you see biochem cal and
13 hi st ol ogi cal i nprovenent.
14 DR, GULICK: Has that correlation really
15 been done up until now?
16 DR HOOFNAGLE: It hasn't been done unti
17 we had these nore sensitive assays that are
18 reliable. W had assays in our |ab, but they
19 weren't as reliable as the ones that are
20 commercially available now The hybridization
21 tests of old are just above what you need. We say
22 10 5, but that is very optimstic. It
is really
23 like two tinmes 10

5 or 106 that they become negative.
24 Furthernpore, at the low | evels, those

25 assays have problens with false positivity.
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1 DR WONG Right. But one of the problens
2 with--even if 10
5 turns out to correlate, if we say
3 that 10 5 is what we are going

to shoot for, that

4 m ght result in our deciding that a drug that,

5 |l et's say, noves people from 10
10 to 106 will not be
6 considered an active drug. | think that woul d not
7 be right.
8 So if we look at change in viral titer, at
9 |l east in addition--1 am not necessarily suggesting
10 instead--but at least that that is an additiona
11 criterion for antiviral effect, | think we will be

12 better off.

13 DR HOOFNAGLE: W woul d be better off if
14 everybody were PCR-negative on therapy. So al

15 these things can be | ooked at as secondary

16 endpoints but, if you wanted a conposite endpoint
17 and you need a viral definition, I amnot sure we
18 can give it to you yet.

19 DR BLOCK: But if | can just add, of

20 course we would all rather see PCR negativity.

21 Actually, it would be very nice to have sone kind
22 of standardi zation--that is another plea--sone kind
23 of standardi zation for these tests which can vary
24  wildly fromlaboratory to | aboratory.

25 But what | saw fromthe briefing docunents
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1 and fromwhat Dr. Murray gave was surprising to ne
2 and that was that the best correlations with other
3 endpoints was a change in DNA, a relative change in
4 DNA, of at |east 10
2. Actually, it didn't have to
5 be 10 2. | nmean, if you foll owed
that chart that

6 you put up, it actually kind of plateaued. Once
7 you dropped about a thousand-fold, 10

2, 103, it

8 didn't buy you much nore correlation or

9 i mprovenent.

10 That, obviously, has to be | ooked at nore,
11 but it |ooked to me, and that was consistent with
12 what | inferred fromthe briefing document, that it
13 was actually the relative change. That may refl ect
14  the poor standardization fromone test to the

15 other, so one person's 10
5 m ght be anot her

16 person's so many genome equi val ents.

17 So that's why | woul d suggest that you

18 don't get hung up on absolute values yet. Sone

19 day, that probably would nake sense. But it seened
20 tone like it was relative change. |f you had to
21 ai mtowards sonething, you probably could get there
22 with the data you have now deci di ng what the

23 rel ati ve change shoul d be.

24 DR HOOFNAGLE: As far as the FDA is

25 concerned, as far as new drugs comng in, | think
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you have to ask themto use these nore sensitive
assays. | think you mss alot with the just
hybri di zati on assays.

DR BLOCK: | agree with Dr. Hoof nagl e.
But then, of course, bear in mind that will create
a whole new world, a new famly, of data in terns
of values. It shouldn't, but it will. You are
tal king about the real-time PCR

DR. HOOFNAGLE: This is just a standard
PCR. It is not real-timeis it? It is the Roche
assay.

DR. BLOCK: Even that woul d be different
than the branch change, than the dot blot.

DR GULICK: Dr. Englund?

DR. ENGLUND: | just want to say that I
think that we, the commttee, should endorse
standardi zation. |If we are going to use a
company's assay, then that has to be standardized,
whi ch other people are doing. But we also need to
be saying that, in terms of resistance assays and
| ooking toward the future, that those should be
standardi zed so that the values from one study can
sonehow be conparabl e to val ues from anot her study.
I amtal king nore of the phenotype as opposed to

genot ype.
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DR GULICK: Dr. Wod? Sane point, huh?

DR WOOD: Exact sane point. | think
that, by using an assay that we know is now
commercially available that is standardi zed, that
is sensitive, that is better than earlier
generations, then, when applicants come, that wll
add to the database and all ow cross-conpari son
studies so that we can better able get at, nmaybe,
surrogate markers that mght correlate with
clinical outcones because we have the identica
surrogate marker across nultiple larger studies in
| arger patient popul ations.

DR GULICK: So, in brief, we suggest
using the nore sensitive test. We would like to
requi re standardi zati on of the assays for
conpari son and that goes for resistance testing,
too. Regarding cutoffs, sone uncertainty whether
the change in DNA versus the absolute value is
important and we are | ooking forward to the
correlation of this with other markers and
hi st ol ogy.

Shall we open it up for other coments
about virol ogi c assays?

DR. BROMN: There are a nunber of

conpani es engaged that | think have already pretty
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wel |l gone with the quantitative PCR precedent
al though all the points that have been nade today,
I think we all realize are perfectly valid. But I
think we are doing so, and maybe Carol and others
coul d conment, precisely with the idea, hopefully,
you have in mind which is we can |l earn nore
scientifically about what is inportant in terns of
viral suppression.

| agree with Dr. Wng's conment as well.

DR BROSGART: | would agree with Nat. |
think that it was a limtation within the
| am vudi ne dat abase with using the Abbott Genostics
assay is that you couldn't probe deep enough to
| ook, then, at correlations. One opportunity now
that we have, along with the agency where we have
used a very sensitive assay, is to begin doing
these nore exploratory anal yses that take a numnber
of different endpoints and ask questions, what
proportion of patients normalize ALT and get bel ow
a certain level of HBV DNA or have a certain delta
in their HBV DNA and who, if it is an
e-antigen-positive patient, |ose e-antigen

We are beginning to do a lot of that work
now. | think it is very interesting. | think,

again, certainly in the e-antigen-positive patient,

file:/l//[Tiffanie/storage/0807ANTI.TXT (339 of 347) [8/20/2002 12:57:53 PM]

339



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

a lot of correlation with the delta in HBV DNA. It
isalittle different in the e-antigen-negative
patient. There is a difference in the natura
history of disease, and | think it is reflective,
than in sone of the outcones.

But | imagine, over the next nunber of
nonths, that we will be able to work with the
agency and they will get a clearer idea of what
m ght be reasonabl e conposites by | ooking at an
exi sting dat abase.

DR GULICK: Thanks.

Let's go on to the last part of this
endpoi nts question which I think is | ooking at
appropri ate endpoints for deconpensated |iver
di sease. That is the next one, | think. What is
the feasibility and validity, and the particul ar
suggest ed endpoints to consider are nortality,
change in Child-Pugh or MELD score, need for
transplant or |iver-di sease-associ ated
conplicati ons.

DR. SHERMAN: Can | try that one?

DR GULICK: Absolutely.

DR. SHERMAN: Mortality is an endpoint
that can be considered. Change in Child-Pugh or

MELD i s reasonabl e al t hough, again, we don't know
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the validity of what degree of change is
meani ngful. There is trenmendous variability in
what MELD scores mean in different places, even
t oday.

In our region, a patient with a MELD | ess
than 20 virtually never gets a liver so you could
arbitrarily say that, if you took a patient |ess
than 20, then maybe that is a good thing because it
suggests that either they don't need a liver right
away or, nore |likely, they are not going to get one
ri ght away.

But those are arbitrary. Al though the
nodel has somewhat validated the decision about how
much of a change woul d you need and from where you
woul d need to go or some cutoff to get below to be
meani ngful is really not established. W would
have to say sonething to the effect of predicted
survival of one year is acceptable or unacceptabl e.
Then you need to get above or bel ow that point.

Dr. Lok addressed, before, the issue of
getting a transplant is highly variable. There are
places in this country where you can get a liver
within 30 days of listing, still, and other places
where you wait two to three years. That is

reflected, then, in the differences in nortality on

file:/l//[Tiffanie/storage/0807ANTI.TXT (341 of 347) [8/20/2002 12:57:53 PM]



file:////[Tiffanie/storage/0807ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the waiting list.

So, if you do a multicenter trial and you
use that as an endpoint, you will have considerabl e
variability. The occurrence of
|'iver-di sease-associated illnesses, again, highly
variable. Not every patient devel ops varicea
bl eeding. Not every patient devel ops SBP. Those
are all added conplications of |ate-stage
deconpensat ed di sease but, if you can prevent those
things as a cunul ative group relative to two
treatment arns, it would be inportant but what
di fference, again, would be inmportant woul d be
ultimately a clinical judgnment and it would be very
difficult to put a nunber on that.

DR. HOOFNAGLE: Actually, d axo went
through a | ong exercise of |ooking at endpoints
here. The Child-Turcotte-Pugh score has been
repeatedly shown to correlate with outcones in
patients with cirrhosis. W have to have cirrhosis
to correlate with outcones; for instance, surviva
after a portacable shunt, or survival to
transpl ant ati on.

So, | think a two-point inprovenent in the
CPT score is a very good endpoint to use. The

MELD score is supposedly an inprovenent on the CPT
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1 score and actually uses sone of the same val ues.

2 It has been refined nicely so that you can give a

3 estimate of survival and you can use the MELD

4 score, or the average MELD score, to give you your

5 nat ural - hi story study.

6 The trouble with the MELD score, then,
7 though is, once you put a person on therapy and

8 their MELD score begins to change, you don't know

9 whet her that correlates with inmprovenment in
10 survival. That is the problem particularly

11 because the MELD score includes the serum

12 creatinine which may be a problemfor adefovir,

13 particular. So it gets involved in the effects of

14  the drugs independent of their effects on the

15 di sease

16 So | think it needs to be included in al

17 the studies to test it out. But, for the tine

18 bei ng, you are going to have to stick with the CPT

19 score.

20 DR GULICK: Could you coment on

21 mortality and liver-di sease conplications, just as

22 sui tabl e endpoi nts?

23 DR. HOOFNAGLE: ©Oh, yes; those are solid
24 endpoints. The trouble with nortality in liver

25 disease is liver transplantation. Sone people get
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it. Sone people don't. So it becones a variable.

If you have deconpensation, if you qualify
for this, you already qualify to be on transpl ant
lists. So tinme to entry into a transplant |ist,
you also can't use. Tinme to transplantation is
af fected by so many ot her things that you don't
have control over.

DR GULICK: It is getting kind of |onely
at this end of the table. Was it something | said?
Can we do sonething el se today, or are we kind of --

DR MJURRAY: | think we can finish. The
only thing is if anybody has any strong feelings on
the questions under 1 and 2 about essential patient
popul ations. So if anybody would like to just
voi ce any comments on the popul ations that are
essential that you would not like to see a
mar keting application not have.

DR. GULICK: So which popul ations are
essential for the marketing of a new drug.

DR MJURRAY: For the initial marketing.

If a sponsor cane in w thout population X, you
would tell themto resubnmit at a |ater date.

DR GULICK: Dr. Hoof nagl e?

DR. HOOFNAGLE: | guess you are referring

to sonething like H V-positive patients. There,
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the problemis they are on | am vudi ne al ready, on
Epivir, and you shouldn't give theminterferon, |
don't think. So it is a very different group.

They get tenofovir instead of adefovir. So they
are not really a group that is real inportant here
in this analysis.

Children are very inmportant group. It is
a different disease in childhood. You have
different outcomes there. Long-term suppression
doesn't sound too good to us. W would like to see
it cured. So, there, the focus should really be on
a defined period of treatnment and trying to induce
the seroconversion or loss of e or s.

O her popul ations, both men and wonen, are
included in trials. | amnot sure what el se woul d
be excl uded.

DR. MJURRAY: If it was restricted to just
e-antigen-positive disease. Let's say, if there
was no e-antigen-negative disease, could a drug get
on the market without investigating that, they just
| ooked at positive or conpensated |iver disease, no
data in deconpensated |iver disease?

DR. HOOFNAGLE: | woul d think any conpany
really should try the e-negative group. They are

really the group that responds best to these
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nucl eosi des so they are the nicest group to treat,
inawy. | think they should be included.
Deconpensated |iver disease is not that conmon a
problemand | think there are a | ot of things being
thrown at them so | amnot sure that it is
important that it be included in an initia
eval uati on.

Raci al and ethnic should be taken in mnd.
This is a disease that is very comon in the Asian
popul ation. It is nore comon in blacks than
whites, but the Asian population is the one with
the | argest--

DR, MURRAY: And your drug has activity to
previ ous drugs such as | am vudi ne resi stance and
any drug com ng along should know if it is active
or not against that? It seens obvious, but--

DR. HOOFNAGLE: They woul d have to define
whether it is effective at all against
| am vudi ne-resi stant virus, both in vitro and in
humans, because, otherw se, you are | ooking at a
| am vudi ne "ne too" drug to conpare. So the design
there would be a little bit different than if you
feel that it was a drug that was effective against
| am vudi ne-resi stant.

DR GULICK: Ckay. How did we do?
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1 DR, BI RNKRANT: Very good.

2 DR GULICK: Good. | would like to thank
3 the agency and those stalwart menbers of the

4 committee who stayed right until the end, and the

5 observers. Thanks very much. We will close the

6 sessi on.

7 [ Wher eupon, at 4:45 p.m, the neeting was

8 adj our ned. ]
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