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PROCEEDI NGS
Call to Order

DR. GULICK: Good norning, everybody. |
amTrip Qulick fromCornell. | ampleased to call
to order this neeting of the Antiviral Advisory
Commi tt ee.

I would like to welconme the menbers of the
conmittee, the sponsor, where it only feels like it
is 5:00 aam California time, and a special wel cone
to the audi ence. My high school drama teacher woul d
be very distressed that | have ny back to you all
day, and so do sone menbers of the committee, but
we can see the slides better that way, so we wll
give that a shot.

I would like to start with introduction of
the committee, so if the menbers of the committee
could please state their nane and their
affiliation, and we will start with Dr. Sun over on
the righthand side.

I ntroduction of Conmittee

DR. SUN: Eugene Sun, Abbott Laboratories.

MR GRODECK: | am Brett G odeck, Patient
Advocat e.

DR WOCD: Lauren Wod, NC.

DR, KUMAR  Princy Kunmar, Georgetown
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Uni versity.

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

DR SO Sam So, Stanford.

DR LONDON: Tom London, Fox Chase Cancer
Center.

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

DR. STANLEY: Sharilyn Stanley, Texas
Depart ment of Heal th.

DR TURNER  Tara Turner, Executive
Secretary for the conmttee.

DR FLETCHER: Courtney Fletcher,
Uni versity of Colorado Health Sciences Center.

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

DR. HOLLI NGER: Bl ai ne Hol I i nger, Bayl or
Col | ege of Medicine in Houston.

DR SJOGREN. Maria Sjogren, \Walter Reed
Arny Medical Center.

DR. SHERMAN: Ken Sherman, University of
Ci ncinnati .

DR. MATHEWS: Chris Mathews, University of
California, San D ego.

DR. WONG Brian Wng, the VA Hospital in
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West Haven and Yal e University.

DR NGUYEN. Tan Nguyen, Medical Oficer,

FDA.

DR BHORE: Rafia Bhore, FDA

DR LAESSING Kay Laessing, Medical Team
Leader, FDA.

DR Bl RNKRANT:  Debra Birnkrant, Division
Director, Division of Antiviral Drug Products, FDA.

DR. GOLDBERGER:  Mark Col dberger fromthe
Ofice of Drug Evaluation 1V, FDA

DR GULICK: Thank you, everybody.

Tara Turner will now read the Conflict of
Interest Statenent.

Conflict of Interest Statenent

DR. TURNER: The foll owi ng announcenent
addresses the issue of conflict of interest with
regard to this neeting and is nade a part of the
record to preclude even the appearance of such at
this neeting.

Based on the subnitted agenda for the
meeting and all financial interests reported by the
conmittee participants, it has been determ ned that
all interests in firms regulated by the Center for
Drug Eval uation and Research present no potenti al

for an appearance of a conflict of interest at this
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meeting with the foll owi ng exceptions.

In accordance with 18 U.S.C. 208(b)(3),
full waivers have been granted to the foll ow ng
participants: Dr. Victor DeGuttola for his
consulting for a conmpeting firmon unrel ated
matters for which he receives | ess than $10, 000 a
year, and for a federal grant to his enployer for
studies involving the product at issue. The grant
is greater than $300, 000 per year.

Dr. Jonat han Schapiro for his consulting
for a university on unrelated matters. The
uni versity receives funding fromtwo competing
firnms and the co-nmarketer of the product at issue.
He recei ves between $10, 001 and $50, 000. And for
his consulting for a conpeting firmon unrel ated
matters, he receives between $10,001 and $50, 000.

Dr. Princy Kumar for ownership of stock in
a conpetitor and co-narketer, valued between $5, 001
and $25, 000.

In addition, a limted waiver has been
granted to Dr. Kenneth Sherman for a federally
funded contract to his enployer which involves
conpeting products and the product at issue. The
funding received is greater than $300, 000 per year.

A copy of the waiver statenents may be
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obtai ned by submtting a witten request to the
Agency's Freedom of Information O fice, Room 12A-30
of the Parklawn Buil di ng.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which an FDA participant has a financi al
interest, the participants are aware of the need to
excl ude themsel ves from such invol verrent and their
exclusion will be noted for the record.

Wth respect to FDA's invited guests,
there are reported interests which we believe
shoul d be made public to allow the participants to
obj ectively evaluate their coments. Brett
Grodeck, a patient representative, would like to
di scl ose that he owns a nominal amount of stock in
G lead. Eugene Sun has been invited to participate
as a non-voting industry representative, acting on
behal f of regulated industry. As such, he has not
been screened for any conflicts of interest.

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 products they may w sh to conment
upon.

DR GULICK: Thanks very nuch.
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Dr. Kopp, just for the record, could we
have you state your nanme and your affiliation,
pl ease.

DR KOPP: M nane is Jeffrey Kopp. | am
with N DDK | ntranural Program

DR. GULICK: Thanks very nuch.

W will nowturn to Dr. Birnkrant who will
have sone introductory remarks on behal f of the
Di vi si on.

Qpeni ng Renar ks
Debra B. Birnkrant, MD.

DR. BI RNKRANT: Good norning. | would
also like to wel cone everyone to today's Advisory
Conmittee neeting. Specifically, | would like to
wel come all of our Advisory Committee menbers,
consul tants, guests, and representatives of G| ead
Pharmaceuticals to the first day of a two-day
meeting related to drug devel opnment for chronic
hepatitis B patients.

The first day will be devoted to a review
of the safety and efficacy data contained in the
New Drug Application for adefovir dipivoxil for the
treatnent of chronic hepatitis B.

[Slide.]

Wth regards to the second day, we will be
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discussing clinical trial issues and, as a preview,
we will be discussing the followi ng points with our
Advi sory Conmittee experts

G ven that we have recently received
mul ti pl e new protocols for new drugs asking
speci fic questions of us, and we thought at this
public neeting we woul d be able to address sone of
the i ssues and be able to advise sponsors based on
the advice we receive.

So, as a previewto tonmorrow, we will be
di scussing sone of the following points related to
clinical drug devel opment for chronic hepatitis B
We will be discussing endpoints for both
conpensat ed and deconpensated patients, the patient
popul ati ons for study, selection of controls and
duration of trials and long-term foll ow up

Wth regard to the endpoints, we will be
di scussing virol ogic, histologic, serologic, and
bi ochem cal endpoints.

Wth regard to patient popul ations for
study, we will be discussing issues related to
E-anti gen-positive and negative subjects, as well
as those coinfected with H V.

Wth regard to controls, we wll be

di scussi ng and asking our experts to comment on the
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11
need for placebo-controlled trials versus
active-controlled trials, and with regard to
duration of trials and long-termfoll owup, we wll
be asking pointed questions related to that given
that the I ong-term sequelae that we are trying to
prevent, nanely, hepatocellul ar carcinoma and
cirrhosis, are events that take place nuch into the
future, after clinical trials have been conpl et ed.

[Slide.]

As an introduction to today's neeting,
briefly, chronic hepatitis B affects between 350
and 400 million subjects worldwi de and 1.25 million
subjects in the United States. dobally, it is the
nmost conmon cause of cirrhosis and hepatocel | ul ar
car ci noma.

To date, there are linmted treatnent
options both in scope and nunber. Al pha-interferon
was approved in the early 1990s. It is limted by
its side effect profile and the patient popul ation
for which it is indicated.

Lam vudi ne was approved in the |late 1990s
for chronic hepatitis B. It is limted by the
devel opnment of resistance with resistance occurring
at about 20 percent the first year and up to 50

percent by the fourth year in both
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E-anti gen-positive and negative subjects. So,
clearly, there is a need for new treatnents for
chronic hepatitis B patients.

[Slide.]

Now, adefovir dipivoxil is not newto this
Advi sory Conmittee. We presented the New Drug
Application for adefovir dipivoxil for the
treatment of HV back in 1999. At that tineg,
hi gher doses of adefovir were studied in support of
the HV indication, nanmely, 60 ng and 120 ngy.
However, nephrotoxicity was seen with these higher
doses and occurred after 20 weeks of treatnent.

As you recall, the nephrotoxicity was
mani f ested by an increase in creatinine, phosphate
and bi carbonate wasting, proteinuria and
gl ycosuria, and at that tine, both the committee
and the agency determ ned that the risk-benefit
profil e of adefovir dipivoxil for HV was not
accept abl e.

I would like to conmend, however, G |ead
Phar maceutical s for having the foresight for
devel opi ng | ower doses of this drug product, this
prom sing drug product, for the treatnent of
chronic hepatitis B patients.

[Slide.]
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Today, you will be hearing about the
principal studies contained in the New Drug
Application. Trials 437, 438, and 435. The three
principal trials, 437 and 438, were
pl acebo-controlled in E-antigen-positive and
negative patients, and exam ned | ower doses of
adefovir, 10 ng and 30 ny.

Trial 435 was an uncontrolled clinica
trial that was conducted in patients who were
post-transplant or on the waiting list for l|iver
transplant, and the majority of those patients were
| ami vudi ne-resi stant.

In these clinical trials, |ower doses of
adefovir dipivoxil were studied, and the applicant
has chosen 10 ng as the to-be-marketed dose because
it provides a bal ance between safety and efficacy
for these patients.

M ni mal nephrotoxicity was seen with the
10 ng dose in Trials 437 and 438, and sone
nephrotoxicity was seen in patients in 435, but you
have to keep in mnd that those patients in Trial
435--and this will be brought out by the FDA
presentation--were advanced patients receiving
nephrotoxi city agents, such as i munosuppressant

drugs.
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[Slide.]

Turning now to the endpoints in the
clinical trials, the primry endpoint was
hi st ol ogi ¢ i nprovenent defined as greater than or
equal to a 2 point decrease in the Knodel
necr oi nfl anmat ory score w thout worsening fibrosis
at 48 weeks.

Secondary endpoi nts included virol ogic,
bi ochem cal, serologic, and they were a reduction
of HBV DNA, ALT normalization, and |oss of e
antigen with or without seroconversion in Trial
437.

[Slide.]

Today, we will be asking our Advisory
Conmittee to conmment on the safety and efficacy
contained in the New Drug Application for adefovir
di pi voxil, and during our question period in the
afternoon, we will specifically be asking our
Advi sory Conmittee to conment on the use of
adefovir in both conpensated and deconpensat ed
liver disease in the setting of |am vudine

resistance, in the setting of presunmed precore

mut ant di sease, and in patients with conorbidities.

In addition, we will be asking the

conmittee to comment on the applicant's resistance
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programto date and any future resistance
surveillance plans, and we will be asking the
committee to comrent on postmarketing studies.

[Slide.]

Wth regard to our agenda for today,
following my cooments, Glead will make their
presentation, which will be led off by Dr. Zach
Goodman. This will be followed by a break, and FDA
will present, specifically, Dr. Rafia Bhore and Dr.
Tan Nguyen will make the FDA presentation.

This will be followed by a period for
questions and clarification. Follow ng |unch,
there will be an Qpen Public Hearing with further
conmi ttee discussion followi ng the Open Public
Hearing, and questions will be posed to our
Advi sory Conmittee, and then the committee wll
adj our n.

Thank you very much.

DR GULICK: Thanks, Dr. Birnkrant.

I would like to turn now to the sponsor,
G |l ead Sciences, for their presentation to the
comittee.

Sponsor Presentation: G lead Sciences, Inc.
I ntroductory Remarks

Al an Tayl or, Ph.D.
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DR TAYLOR: Good norning. | am Al an
Tayl or, Vice President for Regulatory Affairs at
G | ead Sci ences.

[Slide.]

We are happy to be here today to present
the results of our devel opnent program for adefovir
dipivoxil in the treatnent of chronic hepatitis B

Qur presentation today will denonstrate
that adefovir dipivoxil adm nistered as one, 10-ng
tablet daily is a safe and effective therapy for
chronic hepatitis B

[Slide.]

The results will support our proposed
i ndi cation that adefovir dipivoxil is indicated for
the treatment of chronic hepatitis Bin adults with
evi dence of active liver disease.

[Slide.]

Joining us today are: Dr. Jules D enstag
fromthe Massachusetts General Hospital, Dr.
Zachary Goodman fromthe Armed Forces Institute of
Pat hol ogy, Dr. Paul Klotman fromthe M. Sina
School of Medicine, Dr. Eugene Schiff fromthe
University of Mam School of Medicine, and Dr.
Teresa Wight fromthe University of California,

San Franci sco.
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[Slide.]

Today's presentation will begin with a
presentation by Dr. Zachary Goodman, who is the
Chi ef of Hepatic Pathol ogy at the Arned Forces
Institute of Pathology. The title of his
presentation is Evaluation of Liver Histology in
Clinical Trials for Chronic Hepatitis B

Eval uation of Liver Histology in Cinical Trials
for Chronic Viral Hepatitis
Zachary D. Goodman, M D., Ph.D

DR. GOODMAN:  Thank you, Dr. Taylor, and
good nor ni ng, everyone.

[Slide.]

This nmorning you will be hearing about the
ef ficacy of adefovir for treatnent of chronic
hepatitis B. As you have heard, histologic
i mprovenent in the liver biopsies is the primary
ef fi cacy endpoint.

So, as the pathol ogi st who | ooked at the
slides for the study, and | am al so the pathol ogi st
who has been involved in other studies including
drugs that have been presented for approval, we
thought it appropriate that | give you an
i ntroduction explaining what it is that we | ook for

in liver biopsies when we were doing an eval uation
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inthe clinical trial for treatnent of chronic
hepatitis and explain howthat if a drug really
works, we can tell by looking at the liver

bi opsi es.

[Slide.]

Now, let me refresh your menories about
what we presune to be the pathogenesis of the liver
damage in chronic viral hepatitis. The hepatitis
viruses, as you know, are not directly cytopathic,
but the viruses do replicate in the tissue, and
there is a host inmmune response to the viruses, and
it is the conbination of viral replication and the
host i mmune response that causes tissue damage.

The tissue danmage then can lead to
scarring, and when the scarring is bad enough, that
becones cirrhosis, and sone patients with cirrhosis
wi Il devel op hepatocel |l ul ar carci nona.

The death of the patient occurs because of
a conbi nati on of processes, but it is either as
conplications of cirrhosis or hepatocellular
carci noma, or a conbination of the two, but as you
know, this takes decades to evolve, so as a
surrogate for the clinical endpoint, which is death
of the patient, we can use histol ogi c eval uati on of

the liver biopsies.
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We can | ook at the tissue damage, | ook at
the scarring, look at cirrhosis if it's present,
| ook at carcinoma if it's present, and have a
snapshot of where the patient is in this process
and surmise what we think will be the future course
based on where he is at the present tine.

[Slide.]

So, how we do this? Well, we |look at the
hi stol ogi ¢ features of hepatitis, and these have
been very well characterized over the past nunber
of decades. Both acute and chronic hepatitis share
hi stol ogic features, but in different proportions.
There is hepatocellular injury, which we recognize
by seeing apoptosis of liver cells, lesions that we
refer to as focal necrosis.

There is inflammation which can be in the
parenchyma or in the portal areas or the periporta
areas, and then there is regeneration and repair of
the issue and sonetines scarring in chronic

di sease. So, let ne show you some exanpl es of

t hese.

[Slide.]

Over on the left is a liver call which is
in the process of apoptosis. |Its cytoplasmis very

eosinophilic, it has been fragnented, and there are
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sone | ynphocytes that are associated with this
dying liver cell. That is howliver cells die in
hepatitis is through the process of apoptosis.

Now, cells that undergo apoptosis
di sappear fromthe tissue very quickly and often
what we are left with is a cluster of inflammtory
cells showi ng where apoptosis occurred. That is a
lesion that we traditionally call focal necrosis.

[Slide.]

That is what happens in the parenchyma.
In chronic hepatitis, there is lots of chronic
inflammation in the portal areas. Over on the left
here are two portal areas in a |liver biopsy froma

patient with chronic hepatitis.

The portal areas fill up with | ynphocytes.

That is one lesion, that is the chronic porta

i nflammation, but a nore inportant |lesion is what

is present at the periphery, in the periportal area

right at the interface between the porta

connective tissue and the surroundi ng parenchyna.
That is where we see a |l esion that has

traditionally been called pieceneal necrosis, or a

nmore nodern termfor it is interface hepatitis.

This is shown at higher magnification here, right

at the edge you see cells like this.
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This is a liver cell which is surrounded
by cytotoxic T-cells that are causing the liver
cell to undergo apoptosis, and the T-cells are al so
pushi ng agai nst adjacent liver cells which will
al so soon be danmmged.

Now, that is an inportant |esion because
that is what leads to scarring, to fibrosis, and to
evaluate fibrosis, we need to stain for connective
tissue, and the one that is nost often used is the
Masson trichrome, which is shown, here, which
stains collagen this nice blue color

Now, in the normal liver, there is very
little collagen present, just a little bit around
the vascular structures. This is a liver biopsy
froma patient who has had quite a bit of scarring.
It is not at the point of cirrhosis yet, but all
the blue is scar tissue. Blue is bad.

[Slide.]

So, in the context of a clinical trial,
how do we go about doi ng histol ogic gradi ng and
stagi ng, which will give us sone sort of meaningfu
evaluation, and it is inportant to keep in nmnd the
goal is that we want to assess whether there is
i nprovenent in a cohort of patients who are

receiving a new formof therapy in conparison to
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sonme sort of controlled cohort that is a group of
patients receiving placebo or a conparator

[Slide.]

So, how do we go about doing this? Well,
there are a nunber of ways it can be done. The
maj or method that we use is a sem -quantitative
nunerical scoring. That is what has been done in
all of the previous studies, and it is being done
in the one that we are discussing today. | wll go
into that inalittle nore detail in a second. W
can al so do a ranked assessnent of the biopsies,
which I will talk about in a few m nutes.

In 1 think just about every study that has
ever been done, there has been one pathol ogi st
| ooking at all the slides to minimze variation in
the way the slides are scored, and we get paired
bi opsi es from each patient.

That is, we have a pre-treatnent biopsy
and a post-treatment biopsy, but the pathologist is
blinded as to which treatnent the patient is
receiving, which treatnent armhe is in, and the
order of the biopsies, don't know which one is
pre-treatment or post-treatnent.

[Slide.]

Now, the sem -quantitative nunerical score
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that has been used the nost is referred to as the
Hi stol ogy Activity Index or the Knodell score, and
that is the ol dest one that has been around. It
has been used in the previous studies, and that is
the primary endpoint in the current study.

What the pathol ogi st does in doing this
sort of scoring is to |look at the different
conmponents of the injury, look at the periporta
injury, that is, the piecemeal necrosis or
interface hepatitis. Confluent necrosis, | didn't
mention, and the periportal injury, of course, gets
scored on a scale that goes fromzero to 4.

Confl uent necrosis, | didn't nmention
before, but that refers to bridging necrosis or
mul til obul ar necrosis, which is actually quite rare
in chronic viral hepatitis, but once in a while it
is present and you can get sone extra points for
t hat .

The parenchymal injury refers to the
apoptosis and the focal necrosis. That gets graded
on a scale of zero to 4, and the porta
i nflammati on al so gets graded on a scale of zero to
4, and then we can total themup to get a grade for
the inflammati on, an overall score, which is the

grade of the disease, which theoretically can go
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fromzero to 18. W will also | ook at the stage of
the fibrosis, which I will cone back to in a
m nut e.

[Slide.]

Let me show you how we go about doing this
though. We start with the periportal injury, and
will showit first in cartoon form This is the
interface hepatitis with the piecemeal necrosis.
That is the lesion that you recall leads to
fibrosis.

Now, the green circles here represent
portal areas and the black blobs are |Iynphocytes in
the portal areas. Now, we are not really
concentrating on the portal inflanmation itself,
but what happens right at the interface, the
periportal area where the portal connective tissue
nmeets the parenchyma.

If thereis alittle bit of information
there, the |ynphocytes in contact with liver cells,
then, we would grade it as mld. |If it is nore
than a little bit, but less than 50 percent of the
circunference, then, we would call it noderate, and
if it is nore than 50 percent of the circunference
that is involved, we call it marked

There is a nunber associated with each of
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these. MId gets you 1 point, noderate gets 3

poi nts, and nmarked gets 4 points. Notice there is
no 2 there because as this scoring system was
originally conceived, it was neant to be a wei ghted
score. The authors thought that noderate was nore
important than mld, so they gave it greater

wei ght .

[Slide.]

Here are some real pictures fromliver
bi opsies. The two at the top are both mld, and it
is not the inflammtion again, but the inflanmation
tends to correlate with the anount of interface
hepatitis. W just have a little bit here and a
little bit over there. Those would both be
consi dered m | d.

Here is a portal area down here that has
no interface hepatitis here, but it has got sone
here, got some here, got sonme here, alittle less
than 50 percent of the circunference, so we cal
that noderate, and the one over in the |ower right
has interface hepatitis all the way around, nore
than 50 percent, so we would call that marked.

But, of course, all four of these porta
areas could be fromthe sanme liver biopsy, so the

pat hol ogi st has to do a nental average to conme up
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with an overall score. So, that is the periporta
injury.

The parenchymal injury, we do simlarly.

I will only show that in cartoon form The red

bl obs are apoptotic bodies, liver cells undergoing
apoptosis, and the little black things are clusters
of | ynphocytes.

If there are only a few, it is nopderate,
if there are many of them it is marked, and
everything in between in noderate.

[Slide.]

The sane is true with portal inflammation
If only a few portal areas have--here again, the
green is portal areas--if only a few of them have
| ynphocytes in them that is mld, if all of the
portal areas are stuffed with | ynphocytes, that is
mar ked, and everything in between is noderate, and
we get numbers associated with each of these
cat egori es.

[Slide.]

So, we look at all there various things,
add them up, and cone up with a score for
i nflammati on, which can go fromzero to 18. Then,
we al so have to do the fibrosis, which can go from

zero to 4.
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Now, in sone of your docurments you wll
see, and on sone of the slides you will see what is
referred to as the total Knodell score. As this
score was originally conceived in the 1970s, the
stage was added into the overall score, so it was
both the grade and the stage were added toget her.
That is what is referred to as the total Knodel
score.

But in every study that has been done, the
fibrosis has been separated out fromthe
i nflammati on because the fibrosis is not expected
to change very quickly, whereas, the inflanmation
may. So, we have a Knodell inflanmatory score,
which is zero to 18, or a total Knodell score,
whi ch goes fromzero to 22

[Slide.]

Let ne talk about the fibrosis alittle
bit now W are changing colors here, so that the
portal areas are blue, because renenber in the
Masson stain they are blue. Nornmal portal areas,
whi ch woul d be these, are very small, difficult to
see without a special stain. |If we had no
fibrosis, that gets a score of zero

Al nost everybody who has chronic hepatitis

has sone fibrosis in the portal areas. They
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enl arge, sone of themremain round in contour, sone
of them devel op spikes. That is portal fibrosis,
and gets you a score of 1.

In people with progressive liver disease,
the fibrosis begins to extend between adjacent
vascul ar structures and portal areas, and you get
bridging fibrosis, which would be a score of 3, and
when that gets bad enough, you have conplete
nodul es formng or cirrhosis, which is a score of
4.

[Slide.]

There are three biopsies frompatients who
are in the adefovir study, three needl e biopsies.
This one on the left only has portal fibrosis
around the portal areas, the one in the mddle has
bridging fibrosis, and the one on the right has
conpl ete nodul es even though sone of them are cut
across, that's cirrhosis.

[Slide.]

I amgoing to digress for just a minute
and talk a little bit nore about fibrosis scoring
because some of the FDA docunents and sone of the
other slides that you will see refer to what is
called the Ishak score. | want to tell you where

that canme from
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I shak, you can see the nane there, that is
my col |l eague, Kamal |shak, at the AFIP. He was the
pat hol ogi st who worked with Knodell on the origina
Hi stologic Activity Index, so the Knodell score is
actually an Ishak score

But this was a scoring systemthat was
designed in the late 1970s before we knew quite as
much about the natural history of liver disease as
we do now. They didn't think that fibrosis would
change very nuch, so they didn't pay a great dea
of attention to it.

Over here on the left you can see the
degrees of fibrosis. Portal fibrosis in the
Knodel | gets a score of 1, bridging fibrosis, no
matter how many bridges, gets a score of 3, and
cirrhosis, whether it is early or late, gets a
score of 4.

By the early 1990s, there was interest in
|l ooking with a little bit nore detail at fibrosis,
and a group in France, a group of pathol ogi sts who
call thenselves the Metavir G oup came up with
their own scoring systemfor inflammtion and
fibrosis, which has been used quite a bit in sone
papers published from Europe in | ooking at

fibrosis.
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The only difference between their scoring
system though, and the original Knodell, is that
they added a 2, so if there are a few bridges you
get a score of 2, and nany bridges you get a score
of 3.

Then, Ishak and some ot her European
col l eagues in the md-1990s decided to refine the
original Histologic Activity Index. |Ishak was the
first author on it. They has cone to be called the
I shak score

They nmade a few minor changes in the way
i nflammation i s graded, which hasn't been used very
much, but they | think they nade a mmj or advance in
eval uation of fibrosis. They came up with a
si x-stage scoring systemfor fibrosis, which
actual ly gives you enough range to see changes in
the course of studies.

So, if there alittle bit of porta
fibrosis, you get a score of 1, a lot of porta
fibrosis a score of 2, a few bridges 3, nmany
bridges 4, inconplete cirrhosis 5, and established
cirrhosis or advanced cirrhosis 6.

In the FDA docunent, they nention sone
anal yses that were done using the Ishak score. In

the course of doing the study, | did both the
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Knodel | score and the |shak score, the Knodel
score is the primary endpoint, but the data is
avail abl e for the Ishak score and can be used for
ot her subsequent studies. So, that is where that
comes fromif you have any questions on that.

[Slide.]

So, what do we know then about histologic
eval uation? Well, the grade of inflammation, that
is, the activity, the HAl inflanmatory score tends
to correlate with the ALT |levels although far from
perfectly, and it definitely inproves when there is
successful therapy. W have a drug that works, you
can see it by inprovenent in the inflanmation

Now, the stage or the fibrosis changes
much nmore slowy. It is nore subject to sanpling
error in needle biopsies, and there is also no
evi dence accunul ating that that rmay inprove with
successful therapy.

[Slide.]

You will also hear during the course of
the presentations about ranked assessnents of the
liver biopsies, and | will tell you howthat is
done. This is after we have done the
sem -quantitative scoring

I still have the two biopsies together
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know they are both fromthe sane patient, but |
don't know what the patient received, and | don't
know which is pre-treatnent and post-treatment. |
just look at themone after another and say whet her
there is a difference or not, whether they | ook
about the same or whether one | ooks better, another
one | ooks worse. W do that both for inflamation
and fibrosis. | will show you an exanple of that.

[Slide.]

Here is for inflammtion. Over on the
left is biopsy A, on the right is biopsy B. |
don't know which is pre-treatnent or
post-treatnent, but you can see there is a lot nore
inflammation, a lot nore interface hepatitis, a |ot
nmore parenchymal injury in Athan in B, so Bis
better. That is a ranked assessnent.

[Slide.]

Do the same thing for fibrosis. Here is
bi opsy A, biopsy B. | knowthey are both fromthe
same patient, but biopsy A has a lot nore fibrosis
even though sone of it is not staining very darkly
in this projection, much nore fibrosis than biopsy
B, so biopsy B | ooks better.

[Slide.]

So, then the only thing left to do is put
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it all together, how can we assess this in a
meani ngf ul fashion. Now, the prinmary endpoint, as
you have heard, is the proportion of patients who
have had a 2-point inprovenent in the inflammtory
conponents of the Histology Activity Index with no
wor sening of their fibrosis score.

That is a little bit different fromsone
previ ous studies, which did not include the
provision for fibrosis, but it doesn't really
change the results very nuch. | just want to
conmrent that that is the absol ute npst conservative
way you can | ook at the data, because it only | ooks
at the proportion, it doesn't take into account the
fact that sone patients can get worse and it
doesn't take into account the nagnitude of the
change.

There are other endpoints that can be
used, which magnify the difference between the drug
and the placebo. There is the ranked assessnent.
We can | ook at the nean change in the Index and in
the scores.

We can use other scoring systens, but
really the bottomline is | have done all of these
in different contexts and different studies. The

bottomline really is that if the drug works, then,
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everyt hing works, that everything will show
i nprovenent any way you want to | ook at the data.

| brought some pictures of actual biopsies
fromthe study, if anyone is really interested in
seeing them | will be happy to show t hem during
the question period.

I will turn it back to Dr. Tayl or

I ntroduction
Al an Tayl or, Ph.D.

DR. TAYLOR. Thank you, Dr. Goodman.

[Slide.]

W will continue with Glead' s fornal
presentation, which will begin with an introduction
to chronic hepatitis B and a sumary of key
findings fromour preclinical, clinica
phar macol ogy, and Phase |/1| studies for adefovir
di pi voxi | .

Dr. Carol Brosgart will then present the
efficacy, safety, and virology results of our
pi votal studies in e-antigen-positive and
e-antigen-negative chronic hepatitis B, and
supportive studies in patient with
| ami vudi ne-resi stant chronic hepatitis B

[Slide.]

Chronic hepatitis B is an inmportant gl oba
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1 heal thcare problemthat affects approxi mately 200
2 mllion people worldw de. Two popul ations with

3 active liver disease are distinguished by serol ogy
4 and natural history. HBe-antigen-positive for

5 chronic hepatitis B is the predom nant form

6 HBe- anti gen-negati ve chronic hepatitis B is seen

7 commonly in Southern Europe and Asia, it is

8 i ncreasing worldw de, and is significant because

9 sustai ned responses to therapy are rare in this

10 popul ati on.

11 Twenty-five to 33 percent of patients with
12 chronic hepatitis B will have progressive disease
13 over the course of their lifetine, leading to

14 hepati ¢ deconpensation, cirrhosis, or

15 hepat ocel | ul ar carci noma

16 There are 1 mllion deaths each year

17 resulting fromchronic hepatitis B, naking it the
18 tenth | eadi ng cause of death worldwide. This is
19 al so an inportant problemin the U S. that affects
20 over 1 million patients, 17,000 hospitalizations
21 and 5,000 deaths result each year from di sease

22 conplications, and chronic hepatitis Bis the sixth

23 | eading indication for liver transplantation in
24 adul ts.
25 [Slide.]
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Treatnent options are limted for patients
with chronic hepatitis B, with only two therapies
approved in the U S. Interferon-alpha is a
cyt oki ne i munonodul ator with antiviral activity
that requires parenteral adninistration

Interferon is poorly tolerated in sone
patients, has limted activity in
e-antigen-negative patients and those with
i mmunosuppression, and is contraindicated in
patients with deconpensated |iver disease.

Lam vudi ne is an oral nucl eosi de anal og
that inhibits HBV replication. Lamvudine is well
tol erated, but the energence of
| ami vudi ne-resi stant HBV nutants is associated with
| oss of viral suppression and progression of liver
di sease, limting long-termclinical benefit for
patients. Patients need additional treatnent
options.

[Slide.]

New antiviral therapies for chronic
hepatitis B need to be safe and well tolerated for
|l ong-termuse in patients who do not undergo
e-antigen seroconversion

New treatments are needed that are

effective in all populations including those who
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1 have conpensat ed and deconpensated |iver disease,

2 those who are e-antigen- positive, those who are

3 e-antigen-negative, and should be active agai nst

4 al | HBV genotypes.

5 Patients with liver transplantati on and
6 drug-resistant virus are especially chall engi ng and
7 need additional treatnent options. Inportantly,

8 new antiviral therapies should have a high

9 threshold for the devel opment of resistance to

10 provide long-termclinical benefit to patients.

11 [Slide.]

12 Adefovir dipivoxil is a new antivira

13 therapy for chronic hepatitis B that nay help

14  address the current unmet nedical need.

15 Adefovir dipivoxil is an oral prodrug of
16 adefovir, a nucl eotide anal og of adenosi ne

17 monophosphate with activity agai nst hepadnavi ruses,
18 retroviruses, and herpes viruses. The active

19 intracellular nmetabolite, adefovir diphosphate, is
20 a potent and sel ective inhibitor of HBV DNA
21 pol ynerase with an inhibition constant of 0.1
22 m cronol ar.
23 Adef ovi r di phosphate has a | ong
24 intracellular half-life, 12 to 36 hours, supporting

25 once daily dosing.
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We were unable to identify any
adef ovir-associated resistance nmutations in our
preclinical studies. Unlike |am vudine,
adefovir-associated resistance mutation sites in
the HV reverse transcriptase, the K65R and K70E
are not conserved in HBV DNA pol ymer ase.

Adefovir was active against all the
drug-resistant HBV strains that we evaluated in
vitro including | am vudi ne-resi stant HBV.

[Slide.]

Miut ati ons in HBV DNA pol ynerase at the
Mb521 and M52V and the doubl e nutation at L528M
and Mb52V conferred resistance to | am vudine with
i nhibition constants increasing by 8 to 25-fold
compared with wild-type

In contrast, these nutants remain
sensitive to adefovir with Ki's increasing by |ess
than 2.3-fold. These data suggested that adefovir
di pivoxil mght be an effective treatnent for
patients with | ami vudi ne-resistant chronic
hepatitis B.

[Slide.]

Preclinical studies evaluated the in vivo
antiviral activity, pharmacokinetics, and

t oxi col ogy of adefovir dipivoxil. Adefovir
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di pi voxil reduced serumvirema in three hepatitis
virus animal nodels - the Duck Hepatitis B Virus
Model , the Wodchuck Hepatitis Virus Mddel, and in
transgeni c mce expressi ng HBV.

In the Duck Mdel, treatnent resulted in
reduction in viral markers in the liver including
cccdNA, a key HBV internedi ate responsible for
viral persistence. Activity was al so denonstrated
in the bile duct epithelial cells, an inportant
viral reservoir that was not affected by nucl eosi de
anal ogs.

The Wbodchuck Hepatitis Virus infected
woodchuck is an inportant nodel for evaluating
antiviral activity and the potential for del ayed
onset hepatotoxicity. Adefovir dipivoxil had no
adverse effects on key safety paraneters in the
woodchuck mnodel .

Phar macoki netics and target organ toxicity
were simlar across species. Pharnmacokinetics of
adefovir are dose proportional follow ng ora
adm ni stration of adefovir dipivoxil, and adefovir
is excreted unchanged in the urine by a conbination
of glonerular filtration and tubular secretion

The kidney was the clinically rel evant

target organ identified in all aninmal nodels, and
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based on this finding, we have carefully eval uated
renal |aboratory paraneters throughout our HBV
pr ogr am

[Slide.]

A conprehensi ve clinical pharnacokinetic
program was undertaken that included norma
vol unteers, patients with chronic hepatitis B and
patients with renal and hepatic inpairnment.

Adef ovir dipivoxil has good ora
bi oavailability and the plasna half-life for
adef ovir was approximately 7 hours.

Phar macoki netics were not significantly
changed by food, chronic hepatitis B disease, or by
pati ent denographic characteristics including age,
gender, ethnicity, or body weight.

Adefovir is not a substrate or inhibitor
of the major human cytochrone p450 enzynes in
vitro, suggesting |low potential for drug
i nteracti ons based on p450 interaction

Drug interactions were formerly eval uated
for adefovir with four rel evant drugs used in
chronic hepatitis B patients. No clinically
rel evant drug interactions were seen for adefovir
wi th | am vudi ne, acetam nophen, i buprofen, or

trinmet hopri m sul f anet hoxazol e.
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In a study of pharnmacokinetics and rena
i mpai rment, increases in adefovir concentration
were seen in patients with creatinine clearance
| ess than 50 nL/mnute. Patients with noderate to
severe renal inpairment will require dosing
i nterval adjustnent.

No alteration in dosing frequency is
necessary for patients with hepatic inpairnment.

[Slide.]

Four Phase | and |l studies were conducted
in chronic hepatitis B to assess initial safety and
efficacy. Doses of 5 to 125 ng were evaluated. A
simlar 3 to 4 log reduction in HBY DNA was seen at
all doses greater than 5 ng, and was associ at ed
with HBe antigen seroconversion and ALT
nornmal i zation in sone patients.

In a prior clinical devel opment program of
adefovir dipivoxil evaluating 60 and 120 ng daily,
nephrotoxicity was the treatnent-limting adverse
event. Nephrotoxicity was well characterized in the
H V program that included over 2,000 patients in
controlled clinical trials for up to three years
and over 7,000 patients in expanded access.

Based on the nephrotoxicity seen in the

H 'V program doses of 60 ng or nore were not
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consi dered suitable for chronic adm nistration
Ten and 30 ng were selected for further evaluation
in chronic hepatitis B

Wth extended dosing in Phase Il, we
denonstrated sustained antiviral activity and no
adef ovir-associ ated resi stance nmutati ons were
identified.

Therapy with 30 ng for 20 weeks or | onger
was associated with increased incidence of rena
| aboratory abnornalities. These were resolved
after discontinuation of therapy, and this finding
was confirmed in our first Phase Il study.

Patients who do not undergo HBe antigen
seroconversion will require long-termtherapy, 10
mg was sel ected as our target dose in Phase 11
because it had potent antiviral activity and a
favorabl e safety profile.

We now have extensive data for adefovir
dipivoxil 10 ng in chronic hepatitis B

[Slide.]

O the 2,000 patients in our program over
1,600 patients have received treatnent with the 10
nmg dose. O these, 800 patients were studied in
our three large studies, in e-antigen-positive and

e-antigen-negative chronic hepatitis B, and in
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transpl ant ati on.

At the time of the NDA safety update,
al most 600 patients had received treatnent for
greater than or equal to 48 weeks, and substantia
nunbers of patients were treated for |onger
i ncludi ng over 250 patients treated for at |east 96
weeks.

Dr. Carol Brosgart will now present the
results of our Phase IIl studies of adefovir
di pivoxil 10 ng, denonstrating safety and efficacy
in chronic hepatitis B

Clinical Efficacy and Safety
Carol Brosgart, MD.

DR BROSGART: Good nor ni ng.

Adefovir dipivoxil is a significant
advance in the treatnment of chronic hepatitis B
The gl obal devel oprent program for adefovir
dipivoxil in the treatnent of chronic hepatitis B
was conducted in a full range of patient
popul ations in 18 countries throughout North
Anerica, Europe, Asia, and Australi a.

The data package denonstrates efficacy and
safety of the 10 ng dose across all popul ations
st udi ed.

Qur two pivotal studies were conducted in
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patients with chronic hepatitis B and conpensat ed
l'iver disease

[Slide.]

Bot h studies are doubl e-blind, random zed,
pl acebo-controlled trials. Study 437 was conduct ed
in the hepatitis B e-antigen popul ati on and
enrolled 511 patients who received at | east 1 dose
of study drug, randonmized in a lto l1to 1l ratioto
adefovir 30 ng, adefovir 10 ng, and pl acebo.

Study 438 was conducted in the hepatitis B
e-antigen-negative or presuned precore nutant HBV
popul ati on and enrol |l ed 184 patients who received
at least 1 dose of study drug, randomized in a 2 to
1l ratio to adefovir 10 ng or placebo.

The primary endpoint in both studies was
i mprovenent in liver histology for adefovir 10 ng
as conpared to placebo at week 48.

Patients were followed for an additiona
48 weeks for safety and efficacy. In the second 48
weeks, patients on adefovir 30 ng received pl acebo,
and those on placebo received adefovir 10 ng. In
both studies, the adefovir 10 ng patients were
re-random zed after 48 weeks to either continue
adefovir 10 ng or to go to placebo in the second 48

weeks.
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During the second 48 weeks of the
e-antigen- positive study, an error occurred with
the drug allocation system This error was
i solated specifically to the e-antigen-positive
study in the second 48-week peri od.

416 e-antigen-positive patients received
at |l east one nonth of incorrect dosing. Upon
di scovering this error, we inmrediately ended the
bl i nded phase of the second 48 weeks of the
e-antigen positive study. Al the e-antigen
positive patients were offered open-Iabel adefovir
10 mg through a protocol anendnent.

This presentation will focus first on the
adefovir 10 ng data at 48 weeks for the primary and
secondary endpoints in the pivotal studies. The
30-ng data will be presented separately.

During the presentation, | will refer to
each pivotal study by patient popul ation. Study
437 is the hepatitis B e-antigen positive
popul ation, and Study 438 is the hepatitis B
e-antigen-negative popul ation

In addition to sharing simlarities of
study design and endpoints, the two pivotal share
some comon key inclusion criteria.

[Slide.]
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To be included in study, patients had to
have documented evi dence of chronic hepatitis B
compensated |iver disease, adequate renal function
and no evidence of coinfection with HV, HCV, or
hepatitis delta. Patients had to be willing to

undergo a liver biopsy at baseline and at week 48.

The differences in entry criteria for the

HBV DNA and ALT reflect the variable nature of
viral replication and liver inflamuatory activity
in these two popul ations. The treatnent
assignnents within each study were well bal anced
across individual study arnms. These data are

i ncluded in the Backgrounder. During the
presentation | will show the overall baseline
characteristics for each study.

[Slide.]

The nedi an age was younger in the
e-antigen positive population. Both studies were
predom nantly male. The e-antigen positive
popul ati on was two-thirds Asian, the
e-antigen-negative popul ati on was two-thirds
Caucasi an. 24 and 41 percent of patients had a
prior course of interferon. A snmall proportion of
patients in each study had received a prior short

course of | am vudi ne of |ess than 12 weeks.
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[Slide.]

The baseline hepatitis B di sease
characteristics are simlar across both studies.

Hi gh levels of viral replication were evident with
medi an serum HBV DNA of 8.4 | ogs or approximtely
250 mllion copies per nL in the e-antigen positive
popul ation, and 7.1 |ogs or approximtely 13
mllion copies per nL in the e-antigen-negative
popul ati on.

Al ani ne ami notransferase |evels were 2.3
times the upper limts of nornal.

The medi an Knodel|l score was 10 in both
studies, reflecting mld to noderate
necroi nfl anmation and fibrosis. Six and 11 percent
of patients had evidence of cirrhosis.

[Slide.]

The primary endpoint in both studies was
i mprovenent in liver histology at 48 weeks. The
primary endpoi nt was defined as a reduction of at
| east 2 points in the Knodell necroinflammatory
score with no acconmpanyi ng worsening in the Knodel
fibrosis score.

This analysis was performed with the
intent-to-treat popul ati on who had an eval uabl e

basel i ne biopsy. Patients who had m ssing or
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uneval uabl e post-baseline biopsies were considered
treatment failures

Hi st ol ogy was assessed by one centra
hi st opat hol ogi st who was blinded both to treatnent
assignnent and to treatnment sequence. Eighty-six
percent of the e-antigen-positive patients and 91
percent of the e-antigen-negative patients had
pai red eval uabl e bi opsi es at baseli ne and week 48.

The primary endpoi nt, histol ogica
eval uation of the liver biopsies showed consi stent
and significant inprovenents in the adefovir
di pivoxil 10 ng groups as conpared to pl acebo.

[Slide.]

In these anal yses where adefovir 10 ny
patients are displayed in yellow, and placebo
patients in gray, a significant treatnent benefit
is denmonstrated for adefovir 10 ng with 53 and 64
percent of the adefovir 10 ng patients having
hi st ol ogi cal inprovenent conpared to 25 and 33
percent of the placebo patients.

Hi st ol ogi cal inprovenent was al so
denonstrated for change frombaseline in total and
t he conponent Knodell scores for necroinflammtion
and fi brosis.

Subset anal yses of the primary efficacy
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endpoi nt were performed using the integrated

dat abase to assess the consistency of treatnent

ef fect across baseline, denographic, and hepatitis
B di sease characteristics.

[Slide.]

These anal yses suggest that adefovir
confers benefit relative to placebo for
hi st ol ogi cal inprovenent by all baseline
demogr aphi c characteristics - gender, ethnicity,
and age.

[Slide.]

A benefit for adefovir 10 ng is al so seen
by baseline hepatitis B disease characteristics.
Adefovir 10 ng denonstrated significant inprovenent
compared to placebo regardl ess of prior interferon
use, Knodell score, HBV DNA | evel, or ALT |evel

H gh baseline ALT and Knodell scores and
| ow HBV DNA were associated with hi gher absol ute
rates of histol ogical inprovenent, however adefovir
resulted in significant histological inprovenent
compared to placebo regardl ess of whether patients
had high or | ow baseline Knodell scores, ALT, or
HBV DNA | evel s.

The treatnent benefit was al so significant

and consi stent across all secondary efficacy
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endpoi nts. The secondary endpoints included the
ranked assessnent of |iver histol ogy, change in
serum HBV DNA and ALT, and in the
e-antigen-positive population, the | oss of
e-antigen and e-antigen seroconversion

In both studies, we prospectively
eval uated for the energence of adefovir-rel ated
resi stance nutations.

In the ranked assessment of
hi st opat hol ogy, paired baseline and week 48
bi opsi es were conpared by the histopathol ogi st, who
was blinded both to treatnment assignment and
treatnent sequence, and these were graded as being
better, worse, or the sane.

[Slide.]

The ranked assessnent of necroinfl ammati on
denmonstrated that 71 and 80 percent of adefovir 10
mg patients had inprovenent in necroinflanmation
with few patients showi ng any worseni ng over the
course of 48 weeks. In contrast, far fewer patients
in the placebo group denonstrated inprovenent.

Subst anti al nunbers of placebo patients, 34 and 51
percent, were assessed to have worsened
necr oi nfl amrati on over the course of 48 weeks.

[Slide.]
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If we |look at fibrosis, we see the sanme
pattern. The adefovir 10 ng patients had
significantly nore inmprovenment in fibrosis. In
contrast, a greater proportion of placebo patients,
26 and 38 percent, had worsening of fibrosis over
48 weeks.

[Slide.]

In addition to the ranked assessnent, the
anal yses of change from baseline in Knodell and
I shak fibrosis scores reveal ed that adefovir 10 ng
patients had nore regression and | ess progression
of fibrosis than the placebo patients. This is very
inmportant clinically, because the devel opnent of
fibrosis is the hallmark of progression of |iver
di sease

[Slide.]

An inmportant goal of therapy for chronic
hepatitis B is the suppression of viral replication
and the prevention of progression of liver disease.
In both studies, patients treated with adefovir 10
mg have a rapid, approximate 2 log decline in serum
HBVY DNA by week 4 that continues to decline
progressi vely throughout study.

At 48 weeks, adefovir 10 nmg patients have

a 3.5 and 4 log reduction in serum HBV DNA,
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conpared to a 0.55 and 1.35 log reduction in the
pl acebo group. This treatnment difference favoring
adefovir was highly significant.

We eval uated changes in serum HBV DNA by
PCR usi ng the Roche Anplicor assay with a | ower
limt of quantification of 400 copies/m.. This is
notably different fromassays used in different
clinical drug devel opnment prograns for the
treatment of chronic hepatitis B, which used assays
with a higher lower limt of quantification ranging
from 700,000 to over 1 mllion copies/mn.

[Slide.]

We eval uated the proportion of patients
with undetectable | evel s of serum HBV DNA bel ow 400
copies/mL follow ng 48 weeks of adefovir 10 ng
therapy. At week 48, 21 and 51 percent of adefovir
10 ng patients had undetectabl e serum HBV DNA

No pl acebo patient treated in either the
e-antigen-positive or the e-antigen-negative study
achi eved an undetectable serum HBV DNA. The
di fference between studies is likely to be a
reflection of the |ower baseline | evels of HBV DNA
seen in the e-antigen-negative popul ation

[Slide.]

El evati ons of serum al ani ne
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53
am notransferases correlate with active |iver
inflammation. ALT normalization is an inportant
clinical neasure of treatnent outcone. Forty-eight
and 72 percent of the adefovir 10 ng patients had
normalized ALT levels at 48 weeks.

A pattern of rapid and progressive decline
in ALT is observed, simlar to the pattern seen
with serum HBV DNA reduction

[Slide.]

Hepatitis B e-antigen | oss and
seroconversion are clinical markers of an inproved
i mmunol ogi cal response to chronic hepatitis B
disease. Significantly nore adefovir-treated
patients had either |ost e-antigen or had undergone
e-antigen seroconversion at 48 weeks.

The majority of patients with chronic
hepatitis B will require long-termtherapy.

[Slide.]

We designed our pivotal studies to | ook at
the safety and efficacy of continued adefovir 10 ng
t herapy beyond 48 weeks. Additional inprovenent is
observed for all specified efficacy paraneters with
continued adefovir 10 ng therapy.

[Slide.]

Patients who continued adefovir 10 ng in
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the second 48 weeks of both studies had not only
sust ai ned but further reductions in serum HBV DNA
By week 72, Kapl an-Meier estimates for serum HBV
undetectability were 46 and 80 percent, and 78 and
81 percent of patients had nornalized ALT. |In the
e-antigen-positive popul ation, 44 percent achieved
e-antigen | oss and 23 percent undergo fully antigen
seroconversi on.

The data in the two pivotal studies are
robust in that the results are consistent for the
primary and all secondary efficacy endpoints.

[Slide.]

Treatnment with adefovir 10 ng once daily
resulted in highly significant inprovenent in |iver
hi stol ogy, the primary endpoint, and in all
secondary efficacy endpoints including serum HBV
DNA reduction, the proportion of patients with
undet ect abl e serum HBV DNA, ALT nornalization, and
with e-antigen | oss and e-antigen seroconversion in
the e-antigen-positive popul ati ons.

Hi st ol ogi cal inprovenments were simlar
when anal yzed by all baseline and hepatitis B
di sease characteristics. There is continued
i mprovenent in all efficacy parameters with dosing

beyond 48 weeks.
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[Slide.]

Adefovir 10 ng denonstrated a safety
profile generally simlar to placebo in the pivota
studies. We will examne the safety in the pivota
studi es both by individual study and through
i ntegrated anal yses of safety.

[Slide.]

For each study, the overall safety
experience for the incidence of adverse events and
di scontinuation rates was sinilar between adefovir
10 ng and pl acebo. Safety was simlar when
exam ned by all baseline, denpgraphic, and
hepatitis B di sease characteristics.

The dat abase for the e-antigen-positive
and the e-antigen-negative popul ati ons was
integrated to increase the ability to detect safety
si gnal s.

[Slide.]

The incidence of Grade 1 through 4
treatment-rel ated adverse events that occurred in
at least 3 percent or nore of adefovir 10 ng
patients was simlar to those observed in patients
treated with placebo.

[Slide.]

There is a simlar pattern denonstrated
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for Gade 3 and 4 |aboratory abnormalities. Six
Grade 3 or 4 |aboratory abnormalities occurred in
at least 1 percent or nore of patients treated with
adefovir 10 ng. The incidence of Grade 3 or 4
| aboratory abnormalities including hematuria and
gl ycosuria observed in patients treated with
adefovir 10 ng appears sinmlar to that of placebo.
Severe el evations of ALT and AST occurred
more frequently in placebo-treated patients.
[Slide.]
As nephrotoxicity was the nost inportant
treatment-limting adverse event identified with
hi gher doses of adefovir in the H V devel opnent
program we carefully nonitored renal |aboratory
abnormalities throughout the HBV program
For these 7 renal |aboratory paraneters,
the incidence of Grades 1 through 4 abnornalities
is simlar to adefovir 10 nmg and for pl acebo.
Aside from hematuria and gl ycosuria, all
abnornalities in either the adefovir 10 ng patients
or the placebo patients were at G ade 2 or bel ow.
[Slide.]
Based on our experience at higher doses,
changes in serum creatinine and serum phosphorus

are the nost sensitive and specific | aboratory
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mar kers of adefovir-rel ated nephrotoxicity.

The protocol required patients to be
permanently di scontinued from study drug for any
i ncrease of serumcreatinine greater or equal to
0.5 ng/dL above baseline or any decrease in serum
phosphorus to less than 1.5 ng/dL as confirnmed by
two consecutive | aboratory assessnents.

Over 48 weeks, no adefovir 10 ng or
pl acebo patient had either of these events.
Additionally, the nedian change in serumcreatinine
val ues was zero, and there was a 0.1 ng/dL nedi an
i ncrease in serum phosphorus in both groups.

[Slide.]

We have subsequently exam ned the dat abase
| ooki ng at nore conservative thresholds for serum
creatinine and serum phosphorus. 1In the
e-antigen-positive population, a confirnmed increase
in serumcreatinine greater or equal to 0.3 ng/dL
above baseline was seen in 5 percent of adefovir 10
nmg patients and 1 percent of placebo.

However, the opposite is observed in the
e-antigen-negative study with 5 percent of placebo
patients as conpared to 2 percent of adefovir 10 ny
patients having this renal |aboratory abnormality.

Confirmed changes in serum phosphorus | ess than 2
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1 nmg/ dL were only seen in the placebo

2 e-antigen-positive group

3 [Slide.]

4 Wth maxi num adefovir 10 ng exposures in
5 these pivotal studies up to 109 weeks, the safety

6 profil e observed with continued adefovir 10 ng

7 dosi ng beyond 48 weeks is consistent with the

8 experience in the first 48 weeks.

9 After 48 weeks, there is no longer a

10 pl acebo conparator, so it is difficult to put into
11 perspective any further changes. Over the 96-week
12 study, 6 percent or a total of 29 of the 492

13 adefovir 10 ng patients have a confirned increase
14 in serumcreatinine greater or equal to 0.3 ng/dL
15 above baseli ne.

16 This is consistent with the incidence

17 observed in either the placebo or the adefovir 10
18 mg arns during the first 48 weeks. Beyond 48

19 weeks, less than 1 percent of patients treated with
20 adefovir 10 ng are reported to have a confirned

21 increase in serumcreatinine greater or equal to

22 0.5 ng/dL above basel i ne.

23 There were no adefovir 10 ng patients with
24 a confirmed change in serum phosphorus at |ess than

25 1.5 or less than 2.0 ny/dL.
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[Slide.]

We exanined the 29 adefovir 10 ng patients
who have confirmed increases in serumcreatinine
greater or equal to 0.3 ng/dL above baseline
through 96 weeks. O the 2 patients, 20 resol ved
whil e continuing on adefovir 10 ng dosing. Serum
creatinine in 8 patients was stable with continued
adefovir 10 ng dosing. Only 2 of the 29 patients
had i ncreases greater than or equal to 0.5 ng/dL
above baseline. Both of these patients resolved, 1
wi th continued dosing of adefovir 10 ng, and 1
within 4 weeks of discontinuing adefovir.

These changes in serum creatinine were not
acconpani ed by other changes in renal |aboratory
paraneters. Changes in serumcreatinine greater or
equal to 0.5 ng/dL appears to be an appropriate
threshol d for the evaluation of potenti al
nephrotoxicity in patients with normal rena
functi on.

The incidence of renal |aboratory
abnorrmalities were simlar for adefovir 10 ng and
pl acebo through 48 weeks. The incidence of rena
| aboratory abnormalities through week 96 is simlar
to that observed in the first 48 weeks.

[Slide.]
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El evations in ALT during treatnment may
i ndi cate ongoi ng hepatitis B disease activity and
i mmunol ogi cal response to therapy or potentially
drug toxicity. Over the course of 48 weeks, G ade
4 or severe ALT el evations occurred nore frequently
in the placebo group

The protocol defines severe hepatic flares
as elevations in ALT greater than 10 tines the
upper limts of normal, acconpanied by at |east one
ot her paraneter of liver function including an
i ncreased serum bilirubin, a decreased serum
al bumin, or a prothronmbin time that was prol onged
above the upper limts of nornal.

During the first 48 weeks, no patient
treated with adefovir 10 ng had a severe hepatic
flare. In contrast, patients treated with placebo
had Grade 4 ALT el evations that were acconpani ed by
severe hepatic flares indicative of chronic
hepatitis B disease activity in the absence of
antiviral suppression.

[Slide.]

In the | am vudi ne hepatitis B devel opnent
program discontinuation of |am vudi ne was
associated with severe hepatic flares in sone

patients. W prospectively evaluated the safety of
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adefovir 10 ng follow ng discontinuation of
treat ment.

The incidence of Gade 4 ALT el evati ons
remai ned unchanged in patients who conti nued
adefovir 10 ng beyond 48 weeks. Twenty-five
percent of patients who were initially randoni zed
to adefovir 10 ng in the first 48 weeks and then
swi tched by protocol to placebo in the second 48
weeks experienced Grade 4 ALT el evati ons.

The experience upon di scontinuing therapy
appears sinmlar to that of the placebo-treated
patients during the first 48 weeks of study,
consistent with ongoing active liver disease of
untreated chronic hepatitis B

The onset of ALT el evations was generally
within 4 to 12 weeks after switching from adefovir
10 ng to placebo. In all cases, ALT elevations were
associated with increases in serum HBV DNA
acconpani ed by e-antigen loss in 1 patient and by
an increase in serumbilirubin in 3 percent of the
patients.

These ALT el evations were generally
self-limted or resolved upon reinitiation of
antiviral therapy. None of these patients

devel oped deconpensated |iver disease.
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[Slide.]

Overall, the safety and tolerability of
adefovir 10 ng was simlar to placebo through 48
weeks. Severe increases in ALT and AST, reflective
of ongoi ng active hepatitis B di sease activity,
were seen nore frequently in the placebo group in
the first 48 weeks.

The safety profile of adefovir 10 ng
beyond 48 weeks was consistent with that observed
t hrough 48 weeks. Through 96 weeks, the incidence
of serum creatinine increase was very low, with 1
patient out of 492 treated with adefovir 10 ng
di scontinuing therapy for a serumcreatinine

i ncrease.

There was no evi dence of hypophosphat eni a.

If adefovir treatnent is discontinued,
patients should be nonitored carefully for at |east
12 weeks for signs of exacerbation of hepatitis B
post-treatnment.

[Slide.]

The e-antigen-positive study included an
adefovir 30 ng armin the first 48 weeks. Although
this study was not prospectively designed to
compare adefovir 30 ng directly with 10 ng, one of

the inportant things we were able to learn was the
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relative difference in the risk-benefit profile of
adefovir 30 ng conpared to adefovir 10 ng.

[Slide.]

There is consistent benefit for adefovir
both 10 and 30 ng as conpared to placebo for the
pri mary endpoi nt of histol ogical inprovenmrent and
for all secondary endpoints - change in HBV DNA and
HBV DNA undetectability, change in ALT and ALT
normal i zati on, and e-antigen | oss and e-antigen
seroconver si on.

The Backgrounder has detail ed data by
treatment arm There appears to be a slightly
better response in the adefovir 30 ng group for al
ef fi cacy paraneters eval uated, however, there are
inmportant differences in the safety profiles of
adefovir 10 and adefovir 30 ng.

A hi gher incidence of adverse events,
treatnent-rel ated adverse events, and
di sconti nuati ons were observed with adefovir 30 ngy
than with adefovir 10 mg. |Inportantly, rena
| aboratory abnormalities were observed with the
adefovir 30 ng dose during 48 weeks of treatnent.

[Slide.]

Seven percent of the adefovir 30 ng arm

had confirned i ncreases in serumcreatinine greater
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or equal to 0.5 ng/dL above baseline conpared to
none in the adefovir 10 ng arm VWile no 30 ng
patient had confirmed decreases in serum phosphorus
|l ess than the 1.5 ng/dL level, 5 percent had
confirnmed decreases in serum phosphorus |ess than 2
mg/ dL.

The tine of onset for the increase in
serumcreatinine at the 30 ng dose was sinmilar to
that seen with higher doses of adefovir in the HYV
program however, the observed incidence and
severity of these increases was nuch | ower on
adefovir 30 nyg.

[Slide.]

Wi | e both doses showed significant
ef ficacy, the 30 ng dose was associated with an
i ncreased incidence of adverse events and rena
| aboratory abnornmalities. Adefovir 10 ng has a
more favorable risk-benefit profile for long-term
dosing in chronic hepatitis B patients.

[Slide.]

The emnergence of drug resistance to
therapies for chronic hepatitis Blimts the
durability of treatnent response. Resistance to
| am vudine in the treatnent of hepatitis B first

occurs following at |east 24 to 36 weeks of
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t her apy.

Throughout the adefovir clinica
devel opment program for hepatitis B, we have
prospectively nonitored for the energence of
adefovir-rel ated resistance nutations. W have not
i dentified adefovir-associated resistance nutations
in patients in the pivotal studies through 48 weeks
of therapy.

[Slide.]

In the pivot studies, we conducted a
prospective, conprehensive, blinded resistance
surveill ance programthat included genotypic,
phenotypic, and clinical evaluations. W sequenced
the entire reverse transcriptase domain of the HBV
DNA pol ynerase at baseline and week 48, and
conpared themto identify potential treatnent
energent substitutions.

For substitutions identified in conserved
regions, we created site-directed nutants that
coul d be eval uated phenotypically for in vitro
susceptibility to adefovir.

If the HBY DNA in patient sanples at week
48 was undetectable, |ess than 400 copies/mi,
sequenci ng was not possible. Paired baseline

sanpl es were therefore avail able for the eval uation
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of resistance in 498 of the 695 patients in the
pi votal studies.

[Slide.]

Prior to unblinding, conserved site
substitutions were identified in 10 patients. None
of the substitutions were associated with
phenotypic resistance in vitro. Once we had
unbl i nded the study, we found that 6 of the 10
patients had received placebo, 3 in the
e-antigen-positive study and 3 in the
e-anti gen-negative study.

O the 4 adefovir patients that had
substitutions, all were in the e-antigen-positive
study. Two were treated with adefovir 30 ng and
two with adefovir 10 ng. Each patient had only 1
substitution and no substitutions occurred in nore
than 1 patient.

The 4 adefovir-treated patients with
substitutions had an approximate 4 |og reduction in
serum HBV DNA consistent with the response seen in
the overall adefovir-treated patient, and had no
evi dence of viral rebound.

In summary, there were no
adef ovir-associ ated resi stance nmutations identified

up to 48 weeks. CQur preclinical data suggested
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67
that adefovir had simlar activity against
wi | d-type and | am vudi ne-resi stant HBV.

[Slide.]

Results from5 supportive studies are
reported in the NDA in which adefovir 10 ng once
daily is adm nistered to popul ati ons of patients
with chronic hepatitis B and evi dence of dim nished
t herapeutic response to | am vudi ne.

[Slide.]

The incidence of |am vudi ne resistance
reported froma neta-analysis of the 3 |anivudine
registrational studies is approximately 24 percent
after 1 year of treatnment and increases to 69
percent with patients treated up to 5 years.

Lam vudi ne resi stance has been associ at ed
with a dimnished therapeutic benefit including
| oss of HBV DNA suppression, elevations in ALT, and
| oss of histol ogical benefit. These ALT el evations
may be severe and in sone patients have resulted in
| iver deconpensation, |loss of liver graft, and
deat h.

There are no licensed therapies for the
treatnent of I|anivudine-resistant HBY. W
initially provided compassi onate access to adefovir

to treat patients with | am vudi ne-resistant HBV on
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68
a case-by-case basis.

[Slide.]

In 1999, in response to the grow ng
demand, we initiated an open-1|abel, conpassionate
access study. Study 435 was conducted in patients
post-liver transplantation and then later the
protocol was anended to include patients
wait-listed for liver transplantation

To date, 463 patients have been enrolled
wor | dwi de, 324 of these patients were included in
the NDA safety update. Qur hepatol ogy consultants
here with us today have cared for sone of these
medi cal | y conproni sed patients and are available to
provide a clinical perspective during the question
and answer peri od.

[Slide.]

Prior to the availability of specific
t her api es, one year survival rates were lowin
patients with deconpensated cirrhosis due to
chronic hepatitis B and in patients
post-transplantati on due to reactivation of
hepatitis B.

Therapy with interferon-alpha is
contraindicated in these popul ations. Surviva

inmproved with the availability of |lamvudine in
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bot h popul ations and with hepatitis B i mrune
globulin for prevention of reinfection
post -transpl ant ati on.

This therapeutic benefit is unfortunately
not sustained in all patients and di ninishes with
the emergence of resistance. An open-|abe
conpassi onate access study was conducted because of
the urgent nedical need in this patient popul ation
who were failing |an vudine therapy.

It woul d have been unethical to random ze
these patients to placebo given their imrnent risk
of disease progression and there are no
commercially avail abl e conparators for the
treatnent of | anivudi ne-resistant HBV.

Patients with clinical evidence of
| am vudi ne failure received open-|abel adefovir 10
nmg daily. Ongoing |amvudine was pernitted at the
i nvestigator's discretion.

[Slide.]

These are the baseline characteristics of
the two cohorts in the transplantation study. W
have baseline data for 196 post-transpl antation
patients and 128 pre-transpl antation patients.

The popul ation is older than that seen in

the pivotal studies and patients in both groups
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have | ost therapeutic response to | am vudi ne
approximately 1 to 1 1/2 vyears prior to study
entry.

Renal function was conprom sed with many
patients having el evated serumcreatinine | evels at
basel i ne.

These post-transplantation patients were
approximately 4 years out fromtheir liver
transplantation with | ong exposures to cycl osporine
and/ or tacrolinmus. These two inmunosuppressive
agents are associated with both acute and chronic
nephrotoxicity. Conorbidities were present in the
majority of patients.

The study began prior to the availability
of the adefovir dosing guidelines that have energed
from our pharnmacoki netic study conducted in
patients with varying degrees of renal inpairnent.

As a result, some of the transplantation
patients with baseline renal inpairnent my have
had i ncreased adefovir exposure.

[Slide.]

There are simlarities and inportant
differences in the hepatitis B di sease
characteristics between the liver transplantation

patients and patients with conpensated |iver
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di sease in the pivotal studies.

Transpl antation patients had high |evels
of HBV viral replication at study entry, 8.2 and
7.4 logs, simlar to that seen in the pivotal
studies. The nedian ALT was two tines the upper
limt of normal.

In patients with deconpensated |iver
di sease, an overall assessnent of clinical status
is determined with the Chil d-Pugh-Turcotte score or
the CPT score. A significant proportion of
patients in each cohort had deconpensated |iver
di sease at baseline as evidenced by CPT scores
greater than or equal to 7, elevated serum
bilirubin, decreased serum al bumin |evels, and
prol onged prothronbin tinme.

[Slide.]

Substantial efficacy was denonstrated in
these 324 pre- and post-liver transplantation
patients with | am vudi ne-resistant HBV treated with
adefovir 10 ng. As seen in the pivotal studies,
with the addition of adefovir 10 nmg, there is an
i medi at e response, an approximte 2 | og decline by
week 4, that continues throughout study with a
greater than 4-1o0g reduction in serum HBV DNA

denpnstrated at 48 weeks.
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[Slide.]

Si gni ficant inprovenent was denonstrated
in all efficacy paraneters. At week 48, serum HBV
DNA had becone undetectable in 34 and 81 percent of
patients. |n patients with abnormal liver function
at baseline, ALT, serum al bum n, and serum
bilirubin had normalized in the majority of
patients. Prothronmbin tine had normalized in 20
and 83 percent of patients. The CPT score was
stable or inproved in 96 and 92 percent of
patients.

[Slide.]

Wil e there was consistent inprovenent in
all of these efficacy paraneters, what is of the
ut nost i mportance to patients and physicians is
survival. One-year survival is estimated in 93
percent of post-transplantation patients and in 84
percent of patients who are wait-listed for
transpl ant ati on.

Al t hough many of these patients were
comprom sed secondary to advanced liver disease and
conorhidities, few patients discontinued study.

Di scontinuation rates were similar in each cohort.

[Slide.]

The post-transplantation patients were
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followed for a nmedian of 56 weeks up to a maxi nmum
of 129 weeks. The pre-transplantation patients had
a shorter duration of followup, 19 weeks up to a
maxi mum of 72 weeks.

Reasons for early termination included
adverse events in 2 percent of patients and death
in 7 and 5 percent of the patients. Generally, the
deaths occurred early in the first 24 weeks of
study and were considered by the investigators to
be due to conplications of progressive |liver
di sease or to liver transplantation surgery, and
unrel ated to adefovir.

In two cases, while the investigator
assessed the deaths as being due to the progression
of underlying liver disease, the investigators
could not rule out a potential contributory role of
adef ovir.

[Slide.]

Renal | aboratory abnornalities were
observed in 41 transplantati on patients.

Twent y-si x post-transplantati on and 15
pre-transplantation patients were identified with
confirnmed increases in serumcreatinine greater or
equal to 0.5 ng/dL above baseline through 96 weeks.

Hypophosphatemi a |l ess than 1.5 ng/dL was
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observed in 1 patient which resolved with conti nued
dosi ng.

We have eval uated individually the 26
post- and the 15 pre-transplantation patients with
changes in serumcreatinine to deternine the
potential contributory role of adefovir.
Additionally, we have had two nephrol ogi sts,

i ndependent and external to G lead, each

i ndependently revi ew these cases, Dr. Paul Kl otman
of M. Sinai Medical Center and Dr. Bruce Mlitoris
of Indiana University.

[Slide.]

The 26 post-transplantation patients had
one or nore risk factors at baseline for increases
in serumcreatinine. Al were on concomitant
cycl osporine and/or tacrolinmus. Medical history of
renal disease, hypertension, diabetes, or
deconpensated cirrhosis were present in over half
of the cases.

A third of the patients had noderate to
severe renal inpairnent and were not dosed
according to the current dose interval guidelines.

In 80 percent of the patients, after the
initiation of adefovir 10 nmg therapy, and just

prior to the observed increase in serumcreatinine,
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75
there was further deconpensation in cirrhosis or
the addition of am noglycosi des or other
nephrot oxi ¢ agents, or inportant acute serious
medi cal events including, but not linmted to, acute
graft rejection, retransplantati on of a second
liver graft, other major surgeries, sepsis, acute
gastrointestinal bleeds, and severe dehydration

[Slide.]

In the 15 pre-transpl antation patients,
there were also significant serious nedical events
prior to the observed increases in serum
creatinine. |In 11 patients, liver transplantation
surgery, the initiation of concomtant cycl osporine
and/or tacrolinus, and in sonme cases, the addition
of ot her nephrotoxic agents, such as
am nogl ycosi des or anphotericin, occurred just
prior to the changes in serum creatinine.

In 3 patients, changes in serum creatinine
foll owed further deconpensation in |liver disease,
and in the last patient, the event occurred during
foll owup, but 3 months followi ng the |ast dose of
adefovir and was not considered to be treatnent
ener gent .

[Slide.]

The extent to which adefovir contributed
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to each serumcreatinine increase is difficult to
assess in the face of nunmerous other risk factors
present at baseline or just prior to the increase.

It is clear that some patients with
creatinine clearance | ess than 50 nlL/minute had
i ncreased adefovir exposures conparable to the
hi gher dose exposures associated with
nephrotoxicity.

G ven the inpact of renal inpairment on
adefovir clearance, we have included in the
proposed package insert the recent dosing interva
gui del i nes that have energed from our
phar macoki neti¢c study in renal inpairnment and
specific precautionary statenments regarding
adefovir use with concom tant nephrotoxic agents.

In patients with renal inpairnment or with
a risk for renal inpairment, creatinine clearance
must be evaluated at baseline prior to initiating
therapy to establish the initial adefovir dosing
i nterval .

Renal function nust be carefully nonitored
while on therapy with a nonitoring frequency
tailored to the patient's individual nedica
st at us.

For changes in creatinine clearance during
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treatnment, the dose intervals should be adjusted as
appropri at e.

Substantial benefit was observed in
patients both pre- and post-liver transplantation
with | am vudi ne-resi stant HBV for whomthere are no
current therapeutic options.

[Slide.]

The efficacy observed in the patients pre-
and post-transpl antation was conparable to that
seen in the pivotal studies for change in HBV DNA
and ALT. Additional benefit was denmonstrated in
this popul ation with nore advanced |iver disease
through i nprovenent in overall liver function
i ncluding normalization of albumn, bilirubin, and
prothronbin time. This was reflected in
i nprovenents in the Child-Pugh-Turcotte scores.

In the post-transplantation patients,
pai red baseline and week 48 sanpl es were genotyped,
and no adefovir-associ ated resistance nutations
were identified through 48 weeks. This is
di scussed in detail in the Backgrounder.

The safety profile was consistent with the
advanced stage of liver disease and with the
attendant conorbidities.

In this patient population with or at risk
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78
for renal dysfunction, renal function nust be
carefully assessed both prior to and during
therapy, and appropriate dose interval adjustnents
based on dosing gui delines should be foll owed.

The survival experience in the patients
pre- and post-transplantation, together with the
i mprovenent in HBV DNA and the other efficacy
parameters, is evidence of a clinically meaningfu
benefit.

Overall, there is a favorable risk-benefit
profile for patients wait-listed for
transplantati on or post-transplantation wth
| am vudi ne-resi stant HBV.

[Slide.]

Addi tional supportive studies were
conducted in other populations of patients with
| ami vudi ne-resi stant HBV. These included two
open-1 abel studies in high-risk patient popul ations
where adefovir was added to ongoi ng | am vudi ne
therapy, one in patients with HV coinfection and
one in patients with deconpensated cirrhosis.

W have al so conducted two active contro
studies, Study 465 and Study 461, in patients with
compensated |iver disease and | am vudi ne-resi st ant

HBV where there is less risk of immnent disease
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progr essi on.

The safety and efficacy profile observed
in these open-label and controlled studies in
patients with | am vudi ne-resistant HBV is
consistent with that of patients seen in the
pi votal studies.

No adef ovir-associ ated resistance
mut ati ons have been observed in the H 'V reverse
transcriptase or in the HBV DNA pol ynerase of the
patients with HV coinfection treated up to 96
weeks.

Al'l of these studies enrolled patients
with normal renal function. No renal |aboratory
abnormal ities were observed in these four
| am vudi ne-resi stant HBV studies. This includes 48
weeks of followup in the patients with
deconpensated cirrhosis and up to 96 weeks in
patients with H V coinfection, and 48 weeks in each
of the patients with conpensated |iver disease.

The safety profile and the efficacy
profiles for these studies are discussed in detail
in the Backgrounder. | wll only present sone key
efficacy data from Study 461.

[Slide.]

This study in patients with conpensated
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Iiver disease allowed us to assess the independent
contribution of adefovir in the treatnent of
patients with | am vudi ne-resistant HBV.

Patients were randoni zed in a double-blind
fashion in a 1:1:1 ratio to either continue on
| am vudi ne, to have adefovir added to ongoi ng
| am vudi ne, or to discontinue |amvudine and to
switch to adefovir nonotherapy.

Basel i ne nmedi an HBV DNA was 8.1 | ogs and
ALT was 2 tinmes the upper limt of normal. The
primary endpoint, change in HBV DNA at week 16, was
reported in the NDA. The 48-week results have
recently beconme avail abl e, but have not yet been
reviewed by the agency.

For patients continued on | am vudi ne,
noted in white, there was no change in serum HBV
DNA over 48 weeks. A rapid decline of 2 | ogs was
observed in either of the adefovir-treated arns at
4 weeks, and this continues to decline over the
course of study in either adefovir arm

At week 48, sinmlar to what was seen in
the pivotal studies, there was a 3.6 | og reduction
in the adefovir added to ongoi ng | am vudi ne arm
demonstrated in green, and a 4 1og reduction in the

adef ovir nonotherapy armin yell ow
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[Slide.]

The reductions in ALT were al so consi stent
with those observed in the pivotal studies.

Simlar rates of ALT normalization were observed.
Fifty-three and 47 percent of both the
adefovir-treatnent arnms underwent ALT normalization
at 48 weeks.

When | ani vudi ne was conti nued as
monot herapy, only 5 percent of patients normalized
to ALT.

[Slide.]

Long-term safety and efficacy incl uding
monitoring for the potential energence of
resistance is the major focus of our further
st udi es.

Adefovir 10 ng e-antigen-positive and
e-antigen- negative patients in our pivotal studies
will be followed for long-termsafety and efficacy
for up to 5 years

Pati ents who seroconverted in the
e-antigen- positive study have been enrolled in an
observational off-treatnent study to evaluate the
durability of seroconversion.

Chronic hepatitis B patients with varying

degrees of renal inpairnment or on dialysis are
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being enrolled in a long-termsafety and efficacy
study where patients will now be dosed according to
the new adefovir dosing interval guideline.

We are further evaluating the safety and
ef ficacy of adefovir dipivoxil in special
popul ati ons. W are beginning our pediatric
devel opment program W deferred the devel opnent
of adefovir in pediatrics until we had denonstrated
the safety and efficacy of adefovir 10 ng, our
target registration dose in adults.

The pediatric Phase | dose escal ation
study will be opened this fall to be foll owed
shortly thereafter by the Phase Il safety and
efficacy study.

New studies will evaluate other patient
popul ations that were underrepresented in the
pi votal studies. As preghant wonmen were excl uded
fromthe pivotal studies, we have initiated a new
pregnancy registry for hepatitis B through the
antiretroviral preghancy registry to evaluate the
safety of adefovir in pregnant wonmen and in feta
out cones.

We are working to increase the nunbers of
African- Areri can and Hi spanic patients enrolled in

ongoi ng and future studies.
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We will be conducting a nunber of other
drug interaction studies including an eval uati on of
cycl osporine and tacrolinus.

We are conducting additional controlled
studies in H'V coinfection in collaboration with
the AIDS clinical trial group.

St udi es are ongoing or planned in
conbi nation therapy in treatnent-naive chronic
hepatitis B patients. These evaluate either the
conbi nati on of adefovir and | am vudi ne, adefovir
and entricitabine, or adefovir and pegyl ated
i nterferon.

We will continue our prospective resistant
surveillance programto nonitor for the emergence
of resistance to adefovir in all of our studies.
These eval uations include genotypic, phenotypic,
and clinical evaluations.

[Slide.]

The results obtained fromour gl oba
devel opnment program provi de substantial evidence of
the efficacy and safety of adefovir 10 ng in a
broad range of patient populations with chronic
hepatitis B.

Effi cacy and safety were denonstrated in

e-antigen-positive and e-antigen-negative patients

file:////[Tiffanie/storage/0806ANTI.TXT (83 of 371) [8/20/2002 12:54:29 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

with chronic hepatitis B and conpensated |iver
di sease, both treatnent-naive and

treat ment - experienced, and in all popul ations
studied with | am vudi ne-resi stant HBV.

The overall efficacy response is
consi stent across all paranmeters and all studies
and in every patient group eval uated incl uding
popul ati ons in whomcurrent treatnents are
consi dered contrai ndi cated or inadequate.

To date, no adefovir-associated resistance
mut ati ons have been identified in patients treated
up to 48 weeks in both the pivotal studies and the
| am vudi ne-resi stant transplantation study, up to
96 weeks in the HV coinfection study, and up to
136 weeks in the small Phase Il extension study.

The consistency of the resistance profile
across all studies, including those in
i mmunoconprom sed patients, is reinforced by the
durability of the treatnent response and the
continued i nprovenent seen beyond 48 weeks of
t her apy.

There is a strong need for new therapeutic
options with denmonstrated efficacy, safety, and a
hi gh threshold for the devel opment of resistance in

the treatnment of the broad range of popul ations
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with chronic hepatitis B.

The consistent response to adefovir 10 ny
and the favorable risk-benefit profile support the
fol |l owi ng proposed i ndicati on.

[Slide.]

Adefovir dipivoxil is indicated for the
treatment of chronic hepatitis Bin adult patients
wi th evidence of active liver disease.

Thank you.

DR GULICK: Thanks, Dr. Brosgart, and
al so thanks to Drs. Tayl or and Goodnan. W are
going to hold questions for the sponsor until after
the agency's presentation after the break.

We will now break, reconvening at 10: 15.

[ Break. ]

DR GULICK: The agency will nake their
presentation. Dr. Bhore and Dr. Nguyen.

FDA Presentati on
Rafia Bhore, Ph.D.

DR. BHORE: Good norning. My nanme is
Rafia Bhore. | ama statistician.

[Slide.]

I would Iike to begin the FDA presentation
this nmorning with some comments on patient

denogr aphi cs of Studies 437, 438, and 435. Next, |
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wi |l present our assessment on the efficacy data of
St udi es 437 and 438.

Dr. Tan Nguyen will then present a
di scussion on the treatment effect on fibrosis.
This will be followed by a review of safety data
and sone observations on viral resistance.

We will conclude our presentation with a
ri sk-benefit assessnent of adefovir for the
treatment of chronic hepatitis B. Finally, we wll
present to the commttee a nunber of pertinent
questions for discussion and reconmendati ons.

[Slide.]

Based on serol ogic data of chronic
hepatitis B fromthe National Health and
Nutritional Exam nation Survey 3, MQillan, et
al., at the National Center for Health Statistics,
the preval ence of hepatitis B virus infection in
the U S. was significantly higher anong
African- Areri cans and Hi spanics than in Caucasi ans.

The 28 U.S. sites in Study 437 enrolled 15
African- Areri cans or 10 percent of patients, and
those in Study 435 enrolled only 2
African-Arericans. A total of 5 patients in these
two studies were classified as "Oher."

It is unclear as to what this neant. It

file:////[Tiffanie/storage/0806ANTI.TXT (86 of 371) [8/20/2002 12:54:29 PM]

86



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

appears, therefore, that the African-Anericans,

Hi spani c- Ameri cans, Anmerican |ndians, and Al aska
Natives were significantly underrepresented in the
applicant's drug devel opnent program

[Slide.]

Now, | would like to present our
assessnents on the efficacy data of the two pivota
studi es 437 and 438.

[Slide.]

I would Iike to echo the applicant's
findings that the primary efficacy endpoint, that
is, histologic inmprovement at week 48, was net in
both Studies 437 and 438. As was mentioned earlier,
hi st ol ogi ¢ i nprovenent was defined as a 2-point or
nmor e decrease in Knodell necroinflammtory score

wi t hout worsening of fibrosis.

Bot h adefovir 10 ng and 30 ng doses showed

a statistically significant inprovenent in
hi stology relative to placebo. A positive
treatnment effect with respect to fibrosis was al so
observed. This will be discussed in nore det ai
|ater by Dr. Tan Nguyen

[Slide.]

Wth respect to the Knodel

necroi nfl anmatory score, adefovir treatnent
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resulted in a statistically significant treatnent
ef fect conpared with placebo, as shown in this
slide for Study 437.

The two sets of box plots show data for
the entire patient population in Study 437. The
|l eft set shows box plots for each treatnent group,
pl acebo, 10 ng and 30 ng at baseline, and the right
set shows week 48 scores for each treatnent group
pl acebo, 10 ng and 30 ny.

The shaded areas in each box plot show the
medi an scores and a 95 percent confidence interva
around t he nedi an.

As seen here, the adefovir 10 ng dose
shows a statistically significant reduction in
medi an necroi nfl ammatory score from baseline to
week 48.

[Slide.]

The sane is true with the adefovir 30 ny
group that is a statistically significant reduction
in medi an score was observed from basel i ne conpared
to week 48.

[Slide.]

Simlar findings were al so apparent in
Study 438, as shown here. A statistically

significant reduction in the nedian
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necroi nfl ammat ory score was observed in the
adefovir 10 ng group from baseline to week 48, when
the entire patient popul ation data was anal yzed.

[Slide.]

Wth respect to the Knodell fibrosis
score, when the data for the entire patient
popul ati on were anal yzed for Study 437, there was
no significant change from baseline in the nedian
scores for any treatment group, however, there are
fewer patients in the adefovir 10 ng and 30 ng
groups that had a score greater than 1 point at
week 48 conpared with placebo. This inplies that
fewer patients had worsening of fibrosis relative
to pl acebo.

Alternatively, this type of data can be
assessed by conparing the change frombaseline in
fibrosis scores for individual patients. This type
of analysis regarding fibrosis scores will be
di scussed by Dr. Nguyen in the presentation that
will follow

[Slide.]

Simlar conclusion is made regardi ng Study
438 with respect to Knodell fibrosis scores when
the entire patient popul ation data was anal yzed.

Al t hough the nedi an Knodel |l fibrosis scores did not
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90
change from baseline to week 48, the
adefovir-treated group had a greater proportion of
patients who showed i nprovenent in fibrosis as wll
be shown | ater.

[Slide.]

The secondary efficacy endpoint of serum
HBV DNA was also net in both Studies 437 and 438.
Adefovir treatment resulted in a statistically
significant suppression of serum HBV DNA conpared
wi th pl acebo.

In Study 437, at week 48, treatnent with
adefovir 30 ng resulted in a nmean reduction of 4.38
log in HBVY DNA from baseline, and 3.52 | og nean
reduction with the 10 nmg group

In Study 438, the nean change from
baseline in HBVY DNA in the 10 ng group was 3.54 |og
at week 48, while that for the placebo group was
1.23 log reduction

We would like to point out that the vira
suppression in patients who received adefovir 10 ng
daily dose was approximately 0.9 log | ess than
those who received adefovir 30 ng daily dose at
week 48.

Furt hernmore, an additional 0.5 log in HBV

DNA was observed on an average when patients were
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treated with adefovir 10 ng beyond 48 weeks. This
was based on the as-treated population in Year 2.

When adefovir treatnent was discontinued,
the HBV DNA |l evels returned to levels close to
basel i ne.

[Slide.]

This is a graph of serum HBV DNA | evel s
over time for Study 437. This part of the graph
shows data for the first 48 weeks and this part
shows data for the second 48 weeks. The circles

represent the group who switched from placebo to 10

ng.

The filled red squares represent the group

who continued on the 10 ng daily dose. The enpty

orange squares are the group who switched from 10

nmg to placebo, and the filled blue triangles are

the group that switched from 30 ng to pl acebo.
During the first 48 weeks, the HBV DNA

| evel s for the adefovir 30 ng group were

statistically significantly | ower than that for the

adefovir 10 nmg group.

Due to study nedication dosing errors that

occurred in Study 437 during the second 48 weeks,
the data in this part are difficult to interpret.

Patients were therefore switched later to open
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| abel 10 ng dose.

In this slide, a salient point is that
when patients were switched from adefovir
treatnment, either 10 ng or 30 ny, to placebo, the
serum HBV DNA | evels returned to levels closer to
baseline within 4 to 8 weeks.

[Slide.]

In this slide of serum HBV DNA t hrough 76

weeks of data in Study 438, viral replication was
suppressed during treatnent. However, the
treatnent effect quickly di sappears upon

di scontinuation of the study drug within 4 to 8
weeks.

[Slide.]

Wth regard to serum ALT | evel s, adefovir

treatment resulted in a greater progressive
decrease in serum ALT over tine relative to
pl acebo.

The proportion of patients with
normel i zati on of ALT at week 48 was higher in the
adefovir groups than those in the placebo group.

Upon di scontinuation of the study drug,
serum ALT | evel s peaked within 2 to 3 nonths.

[Slide.]

Here is a plot of serumALT over tine for
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Study 437. There was little separation between the
curves for the adefovir 30 mg group, which is in
the blue triangles, and adefovir 10 ng group, which
is in the red and orange squares.

Patients in the placebo group al so
experienced sone inprovenent in ALT during the
first 48 weeks. Again, due to study nedication
dosing errors that occurred in Study 437, the data
in the second 48 weeks are difficult to interpret.

[Slide.]

Serum ALT | evel s peaked within 2 to 3
mont hs when patients on adefovir treatnent were
switched to placebo. The inprovenment in serumALT
was nore pronounced in Study 438 in the placebo
group.

We do not have a good explanation of this
phenonmenon. It could potentially be due to the
natural ly fluctuating di sease course observed in
HBe- anti gen-negative patients. Perhaps it could be
that these patients were nore synptomatic as
i ndi cated by the high serum ALT at basel i ne and
hence, they were easily identifiable for
enrol | nent.

Now, | would like to yield to Dr. Tan

Nguyen, who will continue with our presentation
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Tan Nguyen, M D., Ph.D

DR. NGQUYEN. Thank you, Rafia. Finally,
you got ny nane right.

The Advi sory Conmittee nenbers and guests,
I would Iike to turn your attention to the results
of our sub-analysis on the treatment effect of
adefovir on fibrosis.

[Slide.]

As you will recall, the popul ati on-based
anal ysis shown by Dr. Bhore did not revea
substantial changes in the Knodell fibrosis score
frombaseline to week 48. Using the nore sensitive
I shak scoring systemfor fibrosis, which was
previously explained to us by Dr. Goodnman, which
goes from zero for no appreciable fibrosis to 6 for
cirrhosis, we exanined the change in fibrosis score
from baseline to week 48 for each individua
patient in Study 437 and 438.

We assuned that a change in fibrosis score
of 1 is significant. As shown on this slide, 60
percent of patients in the placebo group in Study
437 had no appreciabl e change in fibrosis.

Approxi mately 20 percent had inprovenent in
fibrosis and another 20 percent suffered

progression in fibrosis.
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In those who received adefovir, however
far greater proportion of patients, 41 percent in
the 30 ng group and 34 percent in the 10 nmg group
had regression of fibrosis conpared with only 10
percent who experienced worsening fibrosis.

The differences between the adefovir
groups and the placebo groups are statistically
significant. This shows that adefovir was
therapeutically beneficial in | essening the
progressi on of fibrosis.

[Slide.]

Simlar results were al so observed in
Study 438, which enrolled e-antigen-negative
patients. |In this study, however, the proportion
of patients in the placebo group with worsening
fibrosis at week 48 was 36 percent, a figure that
is slightly higher than what is seen in the placebo
group in Study 437.

Wth adefovir 10 ng daily treatnment, only
4 percent of patients progressed in fibrosis
compared wi th 34 percent show ng regression of
fibrosis. The differences between the adefovir
group and the placebo group again in this case are
al so statistically significant.

I would like to nmention here that these
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anal yses woul d have not been possible wthout the
applicant's unprecedented efforts to obtain greater
than 90 percent of week 48 liver biopsy.

[Slide.]

Therefore, we conclude with confidence
that adefovir treatnent had a positive effect on
fibrosis, the very process that one would like to
control with treatnent.

It is also clear that consecutive |iver
bi opsies within a year can detect treatnent effect
on fibrosis, and it is also worth pointing out here
that the use of serum HBV DNA and/or serum ALT as
endpoints in the evaluation of drug therapy for
chronic hepatitis B wll not show this treatnent
ef fect.

[Slide.]

W woul d i ke to nake a few observations
on the ranked assessnment of |iver biopsy previously
presented by the applicant.

Wiile it closely reflects the real world
I'iver biopsy exam nation, this type of assessnent
is relatively nore subjective than the rigid and
structured scoring systens.

We al so note that the reported results are

not conpletely concordant with those obtained by
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the scoring system and, for exanple, in Study 438,
there were 23 paired baseline in week 48 biopsies
with no changes in fibrosis by the Knodell and

I shak scores, however, these were rated as worse
than or better than each other by the ranked
assessnent net hod.

[Slide.]

We would like to present sone pertinent
findings on the safety data of adefovir in chronic
hepatitis B patients. W will first coment on the
adverse events in the two pivotal Studies 437 and
438, and follow with the observations on the renal
safety data of these and al so Study 235.

[Slide.]

Wth respect to the adverse event data, we
essentially agree with the applicant's assessnents.
The overall adverse event profile of adefovir
groups, particularly the 10 nmg group, were
conparabl e to the placebo group.

Additionally, fewer patients in the
adef ovir group experienced nmarkedly el evated ALT,
which is defined as a shift fromnormal |evel at
baseline to a Gade 3 toxicity level, or froma
G ade 1 at baseline to a Grade 4 | evel of

treatnment, as shown here.
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[Slide.]

Anot her beneficial effect of the drug was
the fact that very few adefovir-treated patients,
| ess than 1 percent, experienced severe hepatic
flare conpared with 3 percent in the placebo group
during treatnent.

However, a significant proportion of
patients, 35 percent in Study 437 and 47 percent in
Study 438 had actually Gade 3 and 4 ALT el evati ons
when they discontinue adefovir treatnment, as
previously pointed out by Dr. Bhore.

O these, 3 percent al so experienced
severe hepatic flare. Now, we also recently
received a Medwatch report forwarded to us by the
applicant in which a physician described that a
chronic hepatitis B patient coinfected with HV in
Study 423, which is the adefovir extended access
program died of hepatitis flare a nonth and a hal f
after discontinuation of adefovir.

[Slide.]

I would like to present a summary of our
findings on the renal safety data of Studies 437,
438, and particularly 435. Sone of these findings
have been previously presented by the applicant.

We based our anal ysis on the confirnmed
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i ncrease frombaseline in serumcreatinine and/or
decrease in serum phosphorus. A confirnmed change
is made only when two consecutive measurenents of
these | aboratory paraneters, frequently two visits
one nonth apart, were abnornal.

For a serum phosphorus, we set the
threshold at a decrease to less than 2 ng/dL, that
is, a Gade 2 toxicity or higher since ora
phosphat e suppl ement is often given when a patient
had persistent hypophosphatem a of this degree.

For a serumcreatinine, in Studies 437 and
438, we will show the data using the cutoff of
greater than or equal to 0.3 ng/dL increase from
baseline. |In Study 435, we will use both cutoffs
0.3 and 0.5.

[Slide.]

The rationale for selecting an increase in
serum creatinine frombaseline of 0.3 or higher in
our data analysis of Studies 437 and 438 is as
fol | ows.

Patients in Study 437 and 438 essentially
had to have normal serumcreatinine at baseline to
be eligible for enrollnment. The nean baseline
serum creatinine values for these patients are

shown on this slide, approximately 0.9 for nen and
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0.6 for women.

In a typical nale or fenale patient with
an average wei ght and average age as a patient in
these studies, an increase of 0.3 ng/dL in serum
creatinine would represent approximately 25 percent
or 33 percent respectively.

Now, choosing a cutoff of 0.5 or greater
woul d nean that a typical nale or fermale patient in
these studi es woul d have had treatnment energent
nephrotoxicity resulting in a | oss of approxinmately
35 to 45 percent of renal function respectively
before the toxicity was detected. Such a
threshold, in our opinion, wuld be unacceptably
hi gh.

[Slide.]

In the first 48 weeks of Study 437,
approxi mately 40 percent of patients in the
adefovir 30 ng group and 4 percent in the adefovir
10 ng group conpared to |l ess than 1 percent had
confirmed increase in serumcreatinine, while up to
77 percent of the affected patients in the adefovir
group had resolution of serumcreatinine to |ess
than or equal to 0.2 ng/dL, half of themactually
followi ng a dose reduction of adefovir to 5 ng.

The majority of those affected in the 30
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nmg group did not. Five percent of patients in the
adefovir 30 ng group and none in the 10 ng group
conmpared with 1 percent in the placebo group had
clinically significant hypophosphateni a. Anbng
those affected in the 30 ng group, 67 percent
required oral phosphate suppl enentation

As we understand it, the applicant did not
seek further drug devel opnment with the adefovir 30
mg group, 30 ng daily dose, because of these very
toxicities.

[Slide.]

In the first 48 weeks of Study 438, a
slightly higher proportion of patients in the
pl acebo group, that is, 5 percent, experienced
increase in serumcreatinine conpared with 3
percent in the adefovir 10 ng group

The 3 percent here was conparable to that
observed in Study 437. \While the nunbers are
small, we note that only 2 out of 5 affected
patients had resolution of the creatinine
abnormality. Again, no patients in the adefovir 10
nmg group had confirmed hypophosphatenmia Grade 2 or
hi gher.

[Slide.]

By week 96 of the study, approximately 9
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percent of patients in Study 437 and 10 percent in
Study 438, mind you that the patients in Study 437
were those on adefovir 10 ng daily dose, devel oped
an increase frombaseline in the serumcreatinine
of 0.3 or nore by Kapl an- Mei er estinate.

Due to the study design, no placebo
control data were avail abl e beyond week 48 for
conpari son purposes

[Slide.]

Let us turn to Study 435. This study, as
you recall, is an open-label study of adefovir 10
mg dose, or in sone cases, 5 nmg dose, in chronic
hepatitis B patients with | am vudi ne-resi st ant
hepatitis B virus.

The patient popul ation was divided into
cohort A, which included patients status post |iver
transpl antati on, and cohort B, which included
patients on the waiting list for a liver
transpl ant.

Now, these cohorts were further subdivided
into sub-cohorts 1A, 1B, 3A, 3B for patients with
adequat e or inadequate renal hepatic and/or
hemat ol ogi ¢ functions at baseline.

Now, adding to the conplexity a few

patients who had received adefovir treatnent in
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anot her study were also enrolled into sub-cohort 2A
and 2B

Now, the analysis of nephrotoxicity in
this study was conplicated by nmultiple factors -
the uncontrol |l ed study design, the advanced liver
di sease status particularly in patients of cohort
B, a nunber of liver transplantations that occurred
in cohort B patients while the patients were on the
study, the concomitant use of nephrotoxic
i mmunosuppressive drugs primarily in cohort A
patients, the underlying renal insufficiency in
cohort A patients, and the paucity of data after
week 48 of the study.

[Slide.]

For this study, we will show renal data
anal ysi s based on serumcreatinine cutoff of 0.3
and 0.5, as | nentioned previously. The nunber of
patients in subcohorts 2A and 2B were rel atively
smal |, and the results for subcohorts 1A, 1B, 3A,
3B were quite simlar, hence, we elected to show
composite data for cohorts A and B only.

As you can see on this slide, cohort B
patients essentially had nornmal serum creatinine at
baseline. |In fact, only 5 percent had baseline

serumcreatinine of Gade 1 or higher, that is,
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greater than 1.5 ng/dL. In contrast, cohort A
patients had relatively higher baseline serum
creatinine values as indicated by the nmean serum
creatinine of 1.3 in men and 1.1 in wonen.

Al t hough these val ues were stil
considered within normal limts, they were not
i nconsequential since they indicate a certain
degree of pre-existing renal dysfunction

As you al ready know, serum creatini ne may
not rise to | evels beyond the range of nornal
despite a loss of as nmuch as 50 percent of rena
function.

Now, at 0.3 ng/dL increase from baseli ne,
inatypical male patient in cohort A with average
age and wei ght as one in the study, would represent
an additional |oss of 18 percent renal function on
top of the pre-existing insufficiency.

For a typical female patient, it will be
22 percent additional |loss. Likew se, you see here
the degree of additional renal function |oss
cal culated for cutoff value of 0.5 ng/dL increase
in serumcreatinine.

[Slide.]

As shown in this slide, the Kapl an- Mi er

anal ysis showed that in cohort A that is, patients
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status post liver transplantation, approximtely 26
percent of them had confirmed increase from
baseline in serumcreatinine of 0.3 or higher by
week 48 and 37 percent by week 96.

In cohort B, that is, patients on the
waiting list for liver transplantation, up to 30
percent of patients had increase of serum
creatinine by week 48 based on Kapl an- Mei er
esti mat e.

The data for this cohort unfortunately
were insufficient to estinmate the figure for week
96.

As you will recall, only 4 percent of
patients in the pivotal studies who received the
same adefovir 10 ng daily dose had simlar serum
creatinine abnormality of 4 percent by week 48 and
10 percent by week 96.

More patients in this study had clinically
rel evant hypophosphat em a than those pivotal
studies, that is, 4 percent by week 48, 6 percent
by week 96 for cohort A and 5 percent by week 48
for cohort B patients.

[Slide.]

Now, if the cutoff value of 0.5 or greater

is used, the proportion of patients with increase
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in serumcreatinine would naturally be | ower, as
shown in this slide. By Kaplan-Meier analysis, 9
percent of patients in cohort A developed this
abnornmal ity by week 48 and 23 percent by week 96,
conpared to 19 percent in cohort B by week 48.

Now, we should | ook closer to the 28
percent in cohort A and 15 percent in cohort B

[Slide.]

O the 28 patients in cohort A who had
serum creatinine increase greater than 0.5 nyg/dL
from baseline, 100 percent were actually taking
concomitant nephrotoxi c i mmunosuppressi ve drugs.
Seventy-one percent of these patients had rena
dysfunction at baseline as indicated by creatinine
cl earance | ess than 80 ni/mn.

O the 15 patients in cohort B who had
simlar abnormality, only 4 or 27 percent had rena
dysfunction at baseline. However, we note that 12
of themor 80 percent of these patients experienced
abrupt increase in serumcreatinine shortly after
undergoing liver transplantation, and a number of
them in fact, had post-op conplications including
acute renal failure.

Subsequently, all of these 12 patients

were placed on i nmunosuppressive drugs, therefore,
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1 we did not believe that the acute rena

2 insufficiency in these patients was nainly due to

3 adef ovir-induced nephrotoxicity.

4 [Slide.]

5 Now, let us look at the data on resol ution

6 of serumcreatinine abnormality in these patients

7 using an arbitrary value of serumcreatinine

8 returning to less than 0.3 ng/dL as a narker.

9 As shown in this slide, the majority of
10 patients, 86 percent in cohort A and 80 percent in
11 cohort B, did not achieve resolution by the |ast
12 followup visit, that is, the serumcreatinine
13 remai ned persistently el evat ed.

14 Again, we need to keep in mnd the

15 patients in cohort B, that 12 out of 15 of these

16 patients had one or nore acute clinical events and
17 insults that led to the renal conpronise and in

18 whi ch adefovir probably plays a very m nor

19 contributory role.

20 [Slide.]

21 Now, we did a case-by-case review of these
22 patients. Although we were very keenly aware of

23 the confounding factors as listed on this slide, we
24  were unable to conpletely rule out the contributory

25 role of adefovir in 22 out of 26 cases in cohort A
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and 2 out of 15 cases in cohort B

In Appendi x B of the FDA briefing
docunent, we have attenpted to provide you with
sone typical exanples of cases in which the
contributory role of adefovir was probably none to
m ni mal .

We al so included sone typical cases where
adefovir probably had a larger contributory role in
the patient's deteriorating renal status.

[Slide.]

One of these cases is illustrated on this
slide. The patient was a 69-year-old man status
post liver transplant in 1995. he started adefovir
10 ng daily in April of 2000. The concurrent
medi cati ons were noted for cycl osporine and
| am vudi ne, | guess for |am vudi ne- resistant
hepatitis B virus. The notable [aboratory results
are shown here

It is clear that the patient had
underlying renal inpairnent at baseline with a
creatinine clearance of approximately 51 ml/m nute
or about half of the expected normal val ues.

The patient's serumcreatinine did not
appreci ably increase until Decenber of 2000 or

approximately 8 nonths into adefovir treatnment. It
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was not until when the serum creatini ne peaked at
2.2 mg/dL and creatinine clearance was reduced to
essentially 37 mL/mnute in August of 2001, that
adefovir was interrupted and restarted at a | ower
dose of 5 nm.

Four nonths later, in January of 2002, the
serum creatinine did not appear to decline. This
was a typical case in which we could not
confidently rule out the contributory role of
adefovir to a patient's decline in renal function.

[Slide.]

Let me bring up another exanple of a nore
conplicated case. The patient was a 65-year-old
mal e, status post liver transplant back in 1999.

He started adefovir 10 ng in Novenber of 1999. The
concurrent nedications were again noted for

| ami vudi ne since he harbored | am vudi ne-resi stant
hepatitis B virus, cyclosporine, sirolinus,
furosenmi de, and anti hypertensives. The rel evant

| aboratory data are again listed there.

This patient also had significantly
underlying renal insufficiency with a creatinine
cl earance of 40. Wthin three nonths of adefovir
treatment, the serumcreatinine began to rise, and

by May of 2000, the serumcreatinine was 3.0 ng/dL
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and the creatinine clearance was significantly
reduced to 25 nL/ninute.

At this point, the adefovir dose was
reduced to 5 ng. In August of 2000, three nonths
later, the serumcreatinine still remained el evated
at this level. 1In |ate Novenmber of 2000, the
pati ent was hospitalized with signs and synptons
consi stent with hepatorenal syndrone, which al so
required renal dialysis.

The patient subsequently died of
aspirati on pneunoni a conplicated by hepatic and
renal failure in | believe | ate Decenber 2000.

Again, in this case, we could not rule out
the contributory role of adefovir in the patient's
progressive renal deterioration after comencing
adefovir treatnent, however, it is unclear as to
whet her there was an associ ati on between adefovir
treatment and the hepatorenal syndromne that
occurred in Novenber of 2000.

[Slide.]

Now, we had the benefit of hindsight in
the course of the review when the pharnmacoki netic
data of Study 473 becane available. Now, this was
a study to evaluate the pharmacoki netic parameters

of adefovir single dose in non-chronic hepatitis B
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pati ents who had various degrees of rena
dysfunction.

The results of this study are summari zed
here for your information. As you can see,
patients with noderate to severe renal dysfunction,
whose creatinine clearance was | ess than 50
nmL/ mnute, had significantly greater exposure to
adefovir than those wthout.

In fact, the concentration of adefovir in
patients with creatinine clearance of |ess than 30
m./ mnute were as high as what is seen in the HV
programw th adefovir dosed at 60 to 125 ng daily.

The two patients nentioned previously
per haps had pl asma adefovir concentration twi ce as
hi gh or nore than is intended. Based on these
results, we began nore concerned that adefovir at
the 10 ng daily dose was probably not the opti nal
dose for chronic hepatitis B patients with
underlying renal insufficiency, but for these very
patients, particularly those who harbor
| am vudi ne-resi stant hepatitis B virus, adefovir
may be the only treatnment avail abl e.

[Slide.]

At present, the pharmacokinetic data for

adefovir in chronic hepatitis B patients with
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underlying renal dysfunction are unavail abl e,
however, extrapolating fromthe results of Study
473 nmentioned previously, it appears that adefovir
10 ng daily dose may result in significantly higher
plasma levels in these patients than those with
intact renal function as in the two pivota

st udi es.

As pointed out in its presentation, the
applicant is planning to conduct a study to
eval uate various adefovir dose nmodifications in
these patients based on the patient's baseline
serum creatinine clearance using the 10 ng strength
tabl et.

The dose nodifications, however, we
believe could be further optimzed if a | ower
strength fornul ation of the drug is avail able.

[Slide.]

W now nove on to mention that there were
four deaths, three in Study 437 and one in Study
438. These deaths occurred after the clinical data
cutoff date or after completion of the 96 weeks of
study drug.

In Study 435, as of the data cutoff date,
there were 18 patients in cohort A who died and 24

in cohort B who died.
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Now, in two of these cases, 1 in cohort A
and 1 in cohort B, the patient exhibited a pattern
of nephrotoxicity tenmporally conpatible with that
i nduced by adefovir. The forner case, in cohort A,
was the second exanmple that we cited previously.

These cases and ot her notabl e cases have
been sunmarized in our FDA briefing docunent for
your information.

[Slide.]

I would like to briefly conment on sone
viral resistance issues. First, we note that the
genotypi ¢ anal ysis of DNA sequences fromclinica
speci nens may not be able to detect viral variants
present at less than 30 percent in a mxture of
Vi ruses.

Furthernore, it has been observed that
resistance is slow to devel op, slowto energe
during the treatment of hepatitis B virus.
Therefore, it is possible that adefovir-resistant
mut ants may energe during | onger termtreatnent,
that is, |onger than 48 weeks.

[Slide.]

In Study 437, we note that the I C50 of
H582Q a nutant of the conserved site of the vira

pol ynerase, found in a patient who received
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adefovir 10 ng daily was approximately 3.6-fold
hi gher than that of the wild-type virus by in vitro
assay.

Nevert hel ess, the patient exhibited
profound viral suppression as evidenced by close to
6 | og HBV DNA reduction at week 48. Therefore, it
is unclear as to the clinical significance of this
shift in susceptibility.

Again, in Study 437, there were two
patients with polynorphic site substitutions listed
here, the E349E/ Q K487K/ N, who had subopti nal
Vi rus suppression at week 48, that is, mnus 1 and
m nus 3 1 og of serum HBV DNA respectively at week
48.

These two patients had no drug conpliance
i ssues. Now, according to the applicant, however,
patients with 349E/ Q and 487/ N nmutants at baseline
had, in fact, conparable viral suppression by
adefovir as in wild-type virus. Therefore, it is
unclear to us as to why these two patients had
suboptimal viral suppression

In Study 460i, which is an open-I| abe
study to evaluate adefovir 10 ng daily dose in
HBV/ HI V co-infected patients with | am vudi ne

resistant-hepatitis B virus, one nutation, R462G
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occurred--this is a nutation in vira
pol ynerase--occurred in relatively high frequency,
that is, 7 out of the 20 patients with avail abl e
genot ypi ng dat a.

However, only 1 of these 7 patients had
suboptimal viral suppression at week 48 conpared
with the other 6.

Again, it is not clear whether this
mutation is or is not clinically significant at
this tinme.

We also note that 2 of the 20 genotyped
patients had a substitution at N470 T or L.

[Slide.]

Hi storically, in vitro selections produce
2 adefovir-resistant H V nutations, K65R and K70E
These nutations cause a 12 to 16 and 9-fold in
vitro resistance to adefovir respectively.

Only the K70E has been observed clinically
with reportedly no loss in HV RNA suppression. In
Study 460i, there were 13 patients with avail abl e
H 'V reverse transcriptase genotype data. None of
these patients harbored the K65R or the K70E
nmut ati on.

There were 5 patients with zi dovudi ne or

d4T-associated nmutations, and lastly, all the
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patients had persistent ML84V nutation. This is
the | am vudi ne-associ ated H V nutation at baseline
and week 48.

[Slide.]

In the next two slides, | will summarize
our risk-benefit assessments of adefovir for the
treatnment of chronic hepatitis B patients.

Conpared with placebo, treatnent with
adefovir 10 ng daily dose resulted in the foll ow ng
benefits: Inprovenent in |liver biopsy histology at
week 48, suppression of wld-type and
| am vudi ne-resi stant hepatitis B virus, albeit data
inthe latter were |imted.

I mprovenment in transani nases during
treatment. Hi gher e-antigen seroconversion rate.
Lower incidence of significant ALT and AST
el evations and hepatic flare during treatnment.

No definitive adefovir-associated
resistance nutation identified by week 48.

[Slide.]

We observed that with respect to the
adefovir 10 ng daily dose, the risk of
nephrotoxicity in chronic hepatitis B patients with
intact renal function and conpensated |iver disease

was relatively | ow by week 48.
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The risk, however, increased with |onger
duration of treatnent in these patients, as | have
previ ously shown. However, in patients with
pre-existing renal dysfunction, we are concerned
that the nephrotoxicity risk may be substantia
unl ess dose of adefovir is nodified.

The applicant has proposed a dose
nmodi fi cation schene in these patients, however, the
phar macoki neti c safety and effectiveness data, as
such, are not yet avail able.

Last, but not least, there is a potentia
serious flare or exacerbation of the disease
associated with drug discontinuation.

Wth these and the infornmation presented
by the applicant, we would like to present the
committee the followi ng questions, and | woul d ask
for permission to read them of f

[Slide.]

The first question. Has the applicant
denonstrated the safety of adefovir 10 mg daily
dose for the treatnment of chronic hepatitis B
patients?

We woul d |i ke you to discuss the safety of
adefovir in patients with deconpensated |iver

di sease and patients with renal dysfunction at
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1 basel i ne.

2 The second question. Has the applicant
3 demonstrated the effectiveness of adefovir 10 ng

4 daily dose for the treatnent of chronic hepatitis B
5 patients?

6 In the discussion, please coment on the
7 ef fectiveness of adefovir in patients with

8 conpensated |iver disease, deconpensated |iver

9 di sease, | am vudi ne-resistant hepatitis B virus,
10 presunmed precore nutation, and HBV/H V coi nfection
11 [Slide.]

12 The third question. Based on the

13 ri sk-benefit profile, does the commttee recomend
14  approval of adefovir 10 ng daily dose for the

15 treatment of chronic hepatitis B patients in

16  adults?

17 The fourth question. Are there any issues
18 with the safety and effectiveness data that shoul d
19 be highlighted in the drug label? That is, if you
20 vote yes on 3.

21 In particular, please discuss the use of
22 adefovir in HBV/H V coinfection and the potentia
23 ri sk of inducing NRTI resistance.

24 The | ast question. Please recomend

25 appropriate Phase |V postnmarketing studies for
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adefovir in chronic hepatitis B patients.

In this discussion, please comrent on the
adequacy of the applicant's current programto
detect the enmergence of adefovir-resistant
hepatitis B virus and the optimal strategy for
| ong-termresi stance surveill ance.

Wth that, | would Iike to sincerely thank
and acknow edge the dedication, collective efforts,
and val uabl e contributions of ny coll eagues on the
FDA review teamto nmake this presentation possible,
and on behalf of the FDA review team | would Iike
to extend to the many nenbers of G| ead Sciences,
particularly Dr. Brosgart, for her trenendous
pati ence and assistance in providing the data for
our review, and thank you very rmnuch.

DR GULICK: W are going to open this to
the conmittee for points of clarification or
specific questions. Just to remind the conmittee
menbers, we will have tinme to address the questions
presented to us in the afternoon session, so let's
try to focus on clarifications and questions for
either the sponsor or for the agency.

Dr. Wong will lead us off.

Di scussi on of Presentations

DR WONG | guess | really have two
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questions to the sponsor, and they both relate to
the potential nephrotoxicity.

The first is that the data that you
presented here today seened different fromthe data
that was in your briefing book in Table 13. Table
13 on page 44 of the briefing book showed that
creatinine increased in 1 of 228 pl acebo
reci pients, 7 of 294 recipients of adefovir 10 ng
fromzero to 48 weeks, and 9 of 492 adefovir
recipients, 10 ng, fromzero to 96 weeks, and then
the data that you showed in Slides 38 to 40 seened
to show considerably | ower proportions than that.

So, | guess | would just ask that you
reconcile those and tell me why the difference.

Then, the second question is a little bit
different. | think I got the answer from Dr.
Nguyen's presentation, but | guess | would like to
hear your information on this, too.

When you proposed this dose reduction
strategy, what you didn't tell us is how nmany
peopl e who had these various degrees of rena
insufficiency actually received those reduced doses
and how did those patients do with respect to
either resolution of their renal insufficiency or

devel opment of further renal insufficiency.

file:/l//[Tiffanie/storage/0806ANTI.TXT (120 of 371) [8/20/2002 12:54:30 PM]

120



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Really the question is, is this strategy
based on the pharnmacoki netics nostly or is there,
by this tinme, a real database of experience for
safety of this schene, or is that all in the
future.

So, those are really the two questions.

DR GULICK: Before you answer, Dr. Wng,
can you renmind us again the page that you were
referring to and the slides you were referring to.

DR WONG The slides were Slides 38 to
40, and the page in the briefing book that | was
concerned about the differences in the data was
Tabl e 13, page 44, and the line was the |ine that
total ed up patients in whom creatinine increased.

DR. GULICK:  Thanks.

DR BROSGART: Dr. Wong, could you just
give me the table nunber in the Backgrounder that
you were referring to?

DR WONG It's Table 13, page 44, nunber
of patients with related adverse events, and then
eight or nine lines down, it is the nunber of
patients in whomcreatinine increased, and reading
across, the placebo group 1 out of 228, adefovir 10
myg zero to 48 weeks, 7 out of 294, and then al

adefovir 10 ng zero to 96 weeks, 9 of 492.
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DR BROSGART: Yes, | can answer that for
you. What you are | ooking at are adverse events,
not | aboratory abnornmalities, so if a patient had a
change in creatinine, even if it didn't neet a
graded change or even if it didn't neet the
protocol -defined limt of toxicity, the physician
could report it on the adverse event case report
form

Early on in the first year of the Study
437, we initially enployed sort of a two-step
toxicity managenent strategy. |f a patient had a
0.3 to 0.4 confirmed increase in serumcreatinine,
we recomended dose reduction in a blinded fashion,
so a patient on 30 ng woul d have been dose reduced
to 10 ng, the patient on 10 ng, to 5, and a placebo
pati ent would get placebo.

After nmeeting with the agency in April of
2000, after we were beginning to see, in a blinded
fashion, we didn't know which treatnent armthis
was occurring, but we were seeing the need for dose
reductions, and we were seeing renal |aboratory
changes, both at the 0.3 and the 0.4, and at the
greater or equal to 0.5 range

In discussing this with the agency, and we

had seen changes at the 0.5 level in a Phase |
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1 ext ended dosing study with 30 ng, the agency

2 recomrended, and we concurred, and we | ater

3 presented this to our Data Mnitoring Comittee,

4 and they concurred, that having a dose reduction
5 strategy would conplicate the assessnent of

6 i nci dence of nephrotoxicity.

7 So, we discontinued any dose reductions at
8 the 0.3 or 0.4 level, and instead, nodified the

9 protocol for patients to be permanently

10 di scontinued fromstudy drug if they devel oped a
11 0.5 change in serumcreatinine by elimnating any
12 dose reductions for nore minor changes.

13 We felt that we would then see a truer
14 i nci dence of nephrotoxicity at either dose, and
15 have a truer evaluation of resolution

16 So, when you are | ooking at these cases,
17 then, in Table 13, if a physician did have a

18 patient who had a 0.3 or a 0.4 change, and they
19 happened to be in the placebo armthat could have
20 been recorded as an adverse event, and woul d not
21 have appeared as a--this was not a 0.5 ng/dL
22 change. So, that is why these nunbers don't
23 correlate with the renal |aboratory abnormalities.
24 DR. WONG And the second question?

25 DR BROSGART: | was just going to conme to
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the second part of your question

We conducted a pharmacoki netic study in
patients with varying degrees of renal inpairnment
including patients on dialysis. These were in
patients with renal inpairment, | wouldn't cal
them heal thy, but they were not hepatitis B
chronical ly infected.

It was fromthat study using adefovir 10
mg that we were able to show that when creatinine
clearance is less than 50 nL/minute, there is
i ncreased adefovir exposure. It is fromthat study
that we have now made our dose interval guidelines,
and that is what we have recommended in the
proposed package insert.

The patients who were in the
transpl antati on study were not managed according to
those dosing interval guidelines until just
recently. Those results have just become
avai | abl e.

We have anmended that protocol, and now
patients currently enrolling in the transplantation
study, noving forward, will be dosed initially
according to those dosing guidelines, and patients
who have creatinine clearance abnormalities at this

ti me have been now dose adjusted, but the data you
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saw matured on a different dosing strategy.

G ven that many of these patients in the
study were dosed differently, we are beginning a
new study, Study 526, which will prospectively
evaluate, in a long-termsafety and efficacy study,
the dose interval strategy in patients who have
chronic hepatitis B and varyi ng degrees of rena
impairment, and we will be able to then assess in
those patients whether or not 10 ng with an
interval nodified according to creatinine clearance
provi des efficacy for the underlying hepatitis B
di sease and al so provides a greater neasure of
safety in that popul ation.

DR WONG So, if | understand correctly,
you have no data at this point on that point.

DR BROSGART: W don't have data that has
energed yet, that is just beginning. Qur data that
predicts the appropriate dosing interval comes from
t he pharmacoki netics st udy.

DR GULICK: Dr. WMathews.

DR MATHEWS: | had two sonmewhat unrel ated
questions. The first one relates to the
relationship between viral |[oad and histol ogic
i mprovenent, and specifically, were there patients

who had sust ai ned suppression | ess than 400 copies
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DNA, who failed to show histologic inprovenent at
48 weeks.

DR. BROSGART: If you can just give ne a
m nute, Dr. Mathews and we will pull that up for
you.

[Slide.]

This will denonstrate the histol ogica
i mprovenent by the HBV DNA response. On the
| efthand side is the e-antigen-positive study,
Study 437. On the righthand side of the screen,
the e-antigen-negative study, Study 438.

In this analysis, we are |ooking at
patients in three categories. Too many nore
categories and it wouldn't have fit on the slide.
So, we | ooked at patients who become undet ectabl e
| ess than 400 copies/ni.

The next interval is patients between 400
copi es and 100, 000 copies, and then the |ast are
patients who are greater than 100,000 copies. The
adefovir 10 ng patients denonstrated in yellow, and
pl acebo patients in gray, you will see that of the
adefovir 10 ng patients in the e-antigen-positive
study, who achi eved an undetectabl e HBV DNA | ess
than 400, 72 percent of them had histol ogi ca

i mprovenent.
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There were no patients in either the
e-antigen-positive study or the e-antigen-negative
study who achi eved an undet ectabl e serum HBV DNA,
so there are no patients in that category.

If you then | ook at the 400 to 100, 000,
you will see that again there is a treatnent
benefit for adefovir with 59 percent of those
patients in that category, with that HBV DNA
response at the week 48 visit having inprovenent
conpared to 41 percent of the placebo patients.

Then, |ooking at those patients greater
than 100, 000 copi es/ ., 40 percent of the adefovir
pati ents have inprovenent, 24 percent of the
pl acebo.

So, there appears to be a correlation with
the HBV DNA response, although not a conplete
correlation in the e-antigen-positive study.

When we | ook at the e-antigen-negative
study, it is not the sane. You don't see the sane
trend. You do see that 64 percent of the patients
whose HBV DNA is | ess than 400, of the treated
patients, show histol ogical inprovenent, and again
there is no one in the placebo group, but 75
percent of the patients in the 400 to 100, 000 range

show hi stol ogi cal inprovenent, so actually nore
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patients at that little bit higher viral |oad range
showi ng i nprovenment conpared to those patients who
wer e undet ect abl e.

Yet, when we | ook at the patients whose
HBV DNA at week 48 is greater than 100, 000, you see
that 77 percent. So, there is not a good fit for
the change in HBV DNA with the histol ogica
response at week 48.

This is showing it in a very visual way.
Qur statisticians have been working in a nuch nore
mat hemat i cal way, | ooking at whether or not HBV DNA
is a good or a conplete surrogate, and while it
appears to be, well, not a conplete surrogate, a
better surrogate in the e-antigen- positive, it
appears to be a poor surrogate in the
e-antigen-negative patients.

W have been working with the agency, who
have been doing simlar analyses with our data and
al so with other datasets, and this is going to be
the topic of tonorrow s special Advisory Committee
on endpoints in hepatitis B clinical trials, but it
woul d appear that change in HBV does not conpletely
expl ai n histol ogi cal response, but in sone
popul ati ons, we do see a correlation

DR. MATHEWS: |f you focus just on the
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ones that were | ess than 400 copi es, you showed us
the percentage that did not inprove, what percent
actual |y worsened even though they were not
detectabl e by that assay?

DR. BROSGART: Let nme pull that up

DR. MATHEWS: The reason | am asking this,
what you are alluding to, one of the questions the
conmittee is going to be dealing with tonorrow is
to what extent biopsies are necessary in future
trials.

DR. BROSGART: Right.

[Slide.]

I think your question canme fromthis
slide, Dr. Mathews, where you saw that 13 percent
of e-antigen-positive patients and 3 percent of the
e-antigen-negative patients were perceived to have
wor sened in the ranked assessnent.

DR. MATHEWS: But specifically the group
that had sustained virol ogi c suppression

DR. BROSGART: Let ne just pull up that
data, if you can give ne just a mnute

I amgoing to have to conme back to you
with that either a little bit later this norning or
this afternoon because | don't have the data with

me broken out by their viral |oad change
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conpletely, so we will cone back to that |ater

DR MATHEWS: Okay. Could | ask one other
question?

DR GULICK: Sure.

DR. MATHEWS: Were there patients, well, |
assune there were, who had virol ogic rebound after
initially becom ng undetectable during the first 48
weeks?

DR. BROSGART: Right.

DR. MATHEWS: Because when you presented
the resistance anal yses, that was starting out with
| ooking for nutations and then | ooking at their
virol ogi ¢ response. Wen you turn it the other way
around, what proportion of people actually had
virol ogi c rebound, and if resistance wasn't the
reason for it, what are your thoughts on what
happened to those types of patients?

DR. BROSGART: We had two approaches in
our resistance surveillance program One was the
active surveillance based on | ooking at change from
basel i ne genotype and correlating that, if there
were substitutions, with phenotypic and the
clinical responses.

In addition to that, as part of our

prospective virol ogy protocol, we included an
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eval uation for patients who denbnstrate vira
rebound. The definition that we used, we used a
rather broad definition because we didn't know
going into these studies, what the correl ates of
resi stance could be.

So, we threw a very wi de net and used a
definition, which was that if we saw an unconfirmed
1 log increase in serum HBV DNA fromthe
on-treatnment nadir, we would then do additiona
resi stance eval uati ons.

So, we have gone ahead and done that, and
all cases of rebound have been anal yzed both
clinically and virologically, and there was no
evi dence of adefovir-associated resistance in any
pati ent who had an unconfirmed, 1 | og increase from
their on-treatment nadir.

DR. MATHEWS: So, why did they rebound?

DR. BROSGART: Well, | can show you. Hold
on.

[Slide.]

So, these are all of the patients fromthe
i ntegrated dataset from Study 437 and 438 for the
first year analysis. There are 294 patients from
the random zed arm of either Study 437 or Study 438

who were treated with adefovir 10 ngy.
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O those, there were 24 patients who had
this greater or equal to 1 I og unconfirned increase
fromnadir at week 48 or at their last visit, so 24
patients. W then have | ooked in the database and
at the CRF records for were there any adherence
i ssues, treatment interruptions, treatnent
di scontinuations, mssed visits that could explain
the unconfirmed change in viral |oad, and there
wer e adherence issues identified in 18 patients.

There were no adherence issues identified
at least in what was in the database in 6 of these
patients. W have not gone out to the sites to
| ook at the actual clinic charts, so this is just
comng fromthe case report form data.

O the 18 patients who did have adherence
i ssues, when they were genotyped, 2 of them were
wi t hout any substitutions, | think 2 of themdid
have substitutions although these were not
conserved site substitutions, these were
pol ynmor phi ¢ substitutions, and there were 16
pati ents who had no substitutions in the HBV DNA
pol yner ase

If we then go to the far side of the slide
| ooking at the 6 patients for whomwe were not able

to identify any adherence issues, there were 2
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patients who had substitutions. These were

pol ynmor phi ¢ substitutions, not substitutions at
conserved sites, and there were 4 patients w thout
substitutions.

[Slide.]

Let me now show you the susceptibilities
fromthe patient-derived reconbinant HBV to
adefovir in cell culture. Those are the patient
numbers on the far left. You can see the
i ndi vi dual pol ynorphic substitutions.

The next columm is the 1C50 in micronoles
at baseline, and the I C50 at week 48. Then, the
| ast colum is the fold change, so there is not an
appreci able fold change frombaseline in these 4
patients. So, this does not explain the transient
viral rebound.

[Slide.]

Goi ng back to the previous slide, for the
remaining 4 patients for whomwe did not identify
adher ence issues, phenotypic analysis is ongoing.

DR GULICK: Dr. Kumar.

DR. KUMAR Dr. Brosgart, | have three
questions for you. First, by looking at all the
dat asets, would you conment for a clinician, at

what point could you say if a patient, the hep-B
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viral load is not com ng down, that they are not
going to respond to treatnent, by which week can
you say if it has not cone down, it is not going to
come down?

DR. BROSGART: What you are really asking
is are there patients that we have identified who
are non-responders in terns of response to HBV DNA

DR. KUMAR  And al so by which week can a
clinician not continue to expose themto adefovir
that they are not going to respond to?

[Slide.]

DR. BROSGART: We define virologic
non-response as a less than 1 | og decrease in serum
HBV DNA by week 16. Wth this definition, and this
is now | ooking at all of the adefovir-treated
patients fromboth Studies 437 and 438, so the
adefovir 10 ng arns is fromboth studies, the 294
patients plus the 173 adefovir 30 ng patients,
using that definition, we identified 2
non-responders anongst the 467 adefovir patients.
That should be 30 ng and 10 nmg up on the slide.

One of these was in adefovir 10 ng and one
of these was in adefovir 30 ng. The adefovir 30 ng
patient, though, had discontinued drug at week 16,

so he was not really a true non-responder
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In the adefovir 10 ng patient, | will show
you that patient plot in just a nminute, we then did
go ahead and do genotypi ng, and there were no
conserved site substitutions in the baseline HBV
isolate for this individual patient.

Let me just have that second slide.

[Slide.]

So, this would show you, this is the 10 ny
patient for whomwe did not see at least a 1 |og
decline in HBV DNA confirnmed at week 16. W now
have a new techni que where we are able to, in
addition to doing genotyping, actually clone the
entire genone for this patient, so we are in the
process of doing that, that phenotypic analysis is
ongoing. We will have a better idea after we take
a | ook at that phenotypic anal ysis.

To date, we have not identified any
i ndi vidual rmutations or groups of mutations that
are associated with non-response to adefovir, but
part of our surveillance programis not only to
identify substitutions that are treatment emergent
that could confer resistance, but to try to see
whet her there are nmutations that exist in chronic
hepatitis B patients that m ght confer decreased

susceptibility even at the tinme of initiation of
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t her apy.

DR. KUMAR Can | just rephrase the
question. By week 16, if a patient's hep-B vira
| oad has not cone down, can a clinician at that
poi nt say that that patient is unlikely to respond
to adefovir?

DR BROSGART: Well, HBV DNA has yet to be
validated as a surrogate, as a conplete surrogate
in the treatnent of patients with chronic hepatitis
B, and fromthe data that | showed a little earlier
in response to Dr. Mathews, it does explain sonme of
the treatment response in the e-antigen-positive
patients, but it is a poor predictor of response in
the e-antigen-negative patient.

I don't think we truly have a conplete
understanding of all of the correlates of treatnent
response or what are the surrogates, and one woul d
have to | ook at the whol e patient and see whet her
or not there are other paraneters, is there an ALT
response, if it's a synptomatic patient, are
synmptons going away, if it's a deconpensated
patient, has there been inprovenent in other
clinical efficacy paraneters, but | think to focus
only on HBV DNA woul d be difficult because it

doesn't have the sane clinical neaning yet, and nmay
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never, in the treatnent of chronic hepatitis B
patients that HV RNA does in the treatnment and the
managenent of HV patients.

DR KUMAR I n your study, the hepatitis B
e-antigen patients, | think 12 percent of your
pati ents had seroconversion, they |ost the
e-antigen and devel oped an e-anti body.

In what percent of that 12 percent, when
they stop adefovir, did they have a viral rebound?

DR BRCSGART: Al of those patients who
seroconverted have sustained their seroconversions,
and those patients have had a nedian foll ow up,
well, | was right, | was going to say 64, and it is
64.

So, of the patients who seroconverted in
Year 1, the first 48 weeks of study, 11 of the
patients were then re-random zed to continue
adefovir 10 ng, 9 of those patients were
re-randomni zed for the second year to discontinue
adefovir 10 ng.

One of our goals of study, not only in
| ooking at the safety of discontinuing therapy, but
also was to be able to evaluate is seroconversion
durable. The nedian followup in these two groups

ranges from64 for the patients, 64 additiona

file:/l//[Tiffanie/storage/0806ANTI.TXT (137 of 371) [8/20/2002 12:54:30 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

weeks of followup after week 48 in the patients
who continued on 10 ng, and it was 72 weeks in
these patients who di scontinued at week 48.

One hundred percent of the patients who
continued on adefovir 10 ng sustained their
e-antigen seroconversion, and 100 percent of
pati ents who discontinued after 48 weeks of therapy
were able to sustain their seroconversion

We are not stopping there, though. W
have a long-termsafety and efficacy study
eval uating the durability of seroconversion, Study
481, and the patients fromour e-antigen-positive
study who have seroconverted either during Year 1
or Year 2, or if patients seroconvert later in our
|l ong-term safety and efficacy study, is continuing
in 437 and 438, those patients are all being rolled
over into the durability of seroconversion study.

Three years fromnow, we will be able to
say what is the 5-year durability of
seroconversions, but at least at 1 to 1 1/2 years,
it appears to be durable.

DR KUMAR M final question. Your
briefing docunment, and the agency had al so pointed
out, that only 3 persons in the patient enroll nent

were African-American. Wuld you shed sone |ight on
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those nunbers, is it that those sites just had
fewer African-Anmericans, did they have nore
exclusion criteria, could you just shed sone |ight
on that?

DR. BROSGART: GCetting a good handl e on
t he denographics of chronic hepatitis B in the
United States has been a real challenge, not only
for us, but I think also for the agency.

As you |l ook at the data, there is a |ot of
data fromthe Centers for D sease Control on
i nci dence of acute infections, and certainly the
i nci dence of acute new infections of hepatitis B
are nore common in adult Blacks in the United
States, but the chance of becoming chronically
i nfected when one acquires hepatitis B infection as
an adult is low, and generally, 95 percent of
adul ts clear those infections.

So, when you | ook at the CDC data on
i nci dence and preval ence for acute hepatitis Bin
the U S. in adults, it doesn't give you a good
handl e on how many patients have chronic hepatitis
B and are seeking care for their chronic hepatitis
B

Patients who are seeking care for chronic

hepatitis B may have acquired it in adulthood
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al though the majority of patients who have chronic
hepatitis B in care have acquired it as part of
chil dhood or vertical transm ssion

When we | ook in the clinic populations,
many of those patients, in fact, are Asian, so in
| ooki ng at the e-antigen-positive study, which is
the study that enrolled in this country, it was
two-thirds Asian, and that was pretty consistent
across study sites. That wasn't just com ng from
the Asian sites.

We are hoping that sone of our newer and
further studies that are being conducted in specia
popul ations and plus sone of the new initiatives we
are taking will allow us to gain nore safety and
efficacy data in a broader range of patient
popul ations. Certainly, our coinfection studies
bei ng conducted within the AIDS Cinical Tria
G oup, the denmographics of those patients in
studi es are broader than the denographics in our
group.

But some of the data that were shown, that
was in the Backgrounder or in the agency's
presentation, that canme fromthe NHANES dat aset,
and | think you will notice that it conpletely left

out Asians, and yet if you speak to any of the
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hepat ol ogi sts who are either sitting on the
conmittee or have come with us today from G | ead,
the hepatol ogy clinics around the country are
filled with Asians, and that reflects the
incredible immgration pattern to the U S
particularly since the m d-seventies.

So, | don't think anyone has a good handl e
on what the exact denographics are within hepatitis
clinics throughout the country, but we are going to
work to enroll nore patients, both Blacks and
H spani cs, but we did have considerabl e experience
in the adefovir for H'V program and, in fact, in
that program 1,400 of our patients were Bl ack, and
| believe it was close to 1,000 were Hispanic, so
certainly at the higher doses of 60 and 120 ng, we
had consi derabl e experience in other ethnic groups
in this country, and we did not see an increased
i nci dence of nephrotoxicity, which would be the
bi ggest | think concern particularly given sone of
the issues in the Black Anerican population with
hypertension and risk for a variety of reasons, the
risk for renal disease.

We actually saw a | ower incidence of
adefovir-rel ated nephrotoxicity in the H V program

in Black H 'V infected patients as conpared to
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Caucasi an Hl V-infected patients.

DR GULICK: Dr. Wod and then Dr.
Sher man.

DR WOOD: | would like you to just nake a
note regarding the FDA's presentation of the PK's
in patients with non-chronic hepatitis B, and the
fact that the creatinine clearance of |ess than 30
is associated with severe exposure associated with
equi val ent doses of 60 to 120.

So, | would just suggest that in Slide 65,
the dosing recommendati ons for the interval dosing
of adefovir kind of be correlated with that,
because as it is right now, referring to Slide 65,
patients, the first dose reduction would be for
patients from20 to 49, and then there are two
different dosing levels from10 to 19 in terns of
nmL/minute and | ess than 10, but in essence, based
on your PK studies, everyone who is |ess than 30
woul d have potentially severe exposure to adefovir.

The questions that | had specifically were
I didn't have a sense of out of the 437 and 438
studi es, what percentage of patients actually
required a dose reduction in adefovir, and then
once they were dose reduced, what the efficacy data

| ooked like, not froma toxicity standpoint, as Dr.
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Wong was addressing, but really in terns of what
their outconmes were as far as histopathol ogy, HBV
DNA responses, that kind of thing.

DR BROSGART: | think there were a couple
parts to your question, and the first part was
goi ng back to the dose interval guidelines and why
the dose interval guidelines don't match the sane
buckets of creatinine clearance.

We di d our pharmacokinetic study according
to standard I CH guidelines, and in that, we had
different groups of patients, patients with nornal
renal function greater than 80 nli/m nute, patients
who had creatinine clearance between 50 and 80,
patients who were between 30 and 50, patients who
were | ess than 30, and then patients who were on
di al ysi s.

When we eval uated the data, we found that
for patients who were greater than 80
nmL/ m nute--why don't we take away Slide 65 and
bring up the next slide--so those were the
categories that we eval uat ed.

[Slide.]

When we | ooked at the patients with nornal
renal function or the patients with mld

i mpai rment, the adefovir exposures were simlar and
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woul dn't warrant a change in dose

When we | ooked at the patients between 30
and 49, and then less than 30, we found that, in
fact, the actual findings didn't quite fit those
buckets, so to clarify that, | think what | would
like to do is ask Dr. Brian Kearney to cone up and
show you the data, so that you can understand why
we noved into a little bit different range of
creatinine clearance for our dose reconmendati ons.

Wiile he is comng up, rem nd nme again.
The second question, you wanted to know about
peopl e who had dose reduced and was there a change
in response, and we will conme back to that.

DR. KEARNEY: Brian Kearney, G| ead
Sci ences.

As Dr. Brosgart nentioned, we conducted a
si ngl e-dose pharmacoki netic study in non-HBV
infected patients with varying degrees of rena
inmpairment. They were stratified by rena
i mpai rrent based on this nonogramright here,
consi stent with FDA and | CH gui dance.

In this study, we determ ned serum
phar macoki neti cs and then al so rena
phar macoki neti c paraneters. |In the study, we

identified that the renal clearance of adefovir is
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proportional to cal cul ated creatinine clearance, as
the adefovir is elinmnated as unchanged drug in the
urine.

[Slide.]

As you can see by this figure here, there
is alinear correlation between cal cul at ed
creatinine clearance on the X axis and the rena
cl earance of adefovir.

At reduced renal functions, we did see
i ncreased serum exposures of adefovir.

[Slide.]

This slide shows AUC on the Y axis as a
function of creatinine clearance. W did not see
substantial increases in adefovir systenic exposure
or AUC specifically until a creatinine clearance
was | ess than 50 nl/mnute.

We then used pharnmacoki netic nodeling to
simul ate what steady state adefovir exposures woul d
be in patients greater than 50 nlL/mnute and in
patients with either noderate or severe rena
i mpai r ment .

[Slide.]

As you can see, patients with either
severe renal inpairnent or noderate or severe rena

i mpai rment have accunul ati on of adefovir.
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Thr ough this pharnmacoki neti ¢ nodel i ng--and
this is a nodeling that was actually used to sel ect
our dose interval guidelines--we identified these
dose interval adjustnments to use the currently
avail abl e 10 ng dose to prevent unnecessary
adef ovir accumrul ati on and al so targeting | ow trough
concentrations in these inpaired popul ations that
are simlar to those observed in uninpaired
patients receiving the 10 nyg.

We are planning on studying these dose
interval guidelines in the upcom ng pharmacokinetic
and safety study.

DR BROSGART: It |ooks like ny coll eagues
are having trouble finding those slides. | can't
speak to the numbers of patients who were dose
reduced. One percent of placebo patients, in Study
437, had a dose reduction. This was done in a
bl i nded fashion prior to week 48. Three percent of
the adefovir 10 ng patients had a dose reduction,
and 21 percent of the 30 ng patients had a dose
reducti on.

The dose reductions in 30 ng were for
changes in serumcreatinine at the 0.3 to 0.4
level. A couple of the reductions in the 10 ng

were for that. There were a few patients who had a
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dose reduction when a physician saw a change in
ALT, and these were an unauthorized dose reduction
Then, for the 1 percent in the placebo patients,
those were also for changes in serumcreatinine of
0.3 to 0.4.

When we changed our dose reduction
strategy and elimnated it, nmany patients,
actually, the majority of patients in Study 437
were coming towards the end of their first year, so
the patients who had dose reductions were very few
in placebo or 10 ng, and fairly substantial in the
adefovir 30 ng, which contributes to our assessnent
that 30 ng is not favorable for |ong-term dosing.

The efficacy results that we see, the
primary efficacy results are the week 48 bi opsi es,
and the dose reduction strategy did not seemto
i npact those changes. Renenbering, for those of
you who reviewed adefovir for HV, that the changes
in renal function generally were not observed unti
after 20 to 24 weeks of dosing, so that patients
woul d have had substantial treatnent and a chance
to receive benefit.

So, we did not see a correlation in the 10
mg dose, our target registration dose, where there

were so few dose reductions. |In Study 438, only
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one patient was managed with a dose reduction, and
then we amended the protocol, so dose reduction
woul dn't have affected efficacy there.

DR. WOOD: | have got anot her question
regardi ng resistance. You presented resistance
data out to week 48. It is very interesting that
the FDA data goes out on to week 96, in which there
is asignificant return of the entire cohort for
both studies in terms of increasing HBV DNA

I am curious, have you all perforned any
resi stance studies frompatients who have nade it
out to 96 weeks?

DR. BROSGART: \When the agency presented
their data in the second 48-week period, they did
not censor for the data the first msallocation, so
one really can't nake heads nor tails of the ALT
data or the HBV DNA when done in that fashion

What one has to do is actually censor the
data and then you can see in the as-randon zed
groups what is the benefit on adefovir 10 ng
continuing as conpared to discontinuing adefovir,
as conpared to initiating adefovir.

What you see when you | ook at the actua
plots for patients, at the end of 437 or 438, if a

patient discontinues treatnment and goes to pl acebo,

file:/l//[Tiffanie/storage/0806ANTI.TXT (148 of 371) [8/20/2002 12:54:30 PM]

148



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

149
there is a return towards baseline, and you can
begin to see that happening within 4 to 8 weeks
after di sconti nuing.

For patients who continue on adefovir,
there is continued benefit, and | can show you that
her e.

[Slide.]

So, if we look in either the
e-antigen-positive study 437 or the
e-antigen-negative study, and now censoring data,
because at the misallocation of dose, if a patient
was supposed to be on adefovir 10 ng, and they
accidentally got placebo, well, then, they are not
on a antiviral, so having censored this now, you
see the 3 1/2 to 4 log reduction out to week 48,
and t hen beyond week 48, this is sustained, and at
week 72, we see another point, 0.3 log reduction in
bot h groups.

If you look a bit farther out, although
the nunmbers are snaller there as the inpact of the
m sallocation is in Study 437, after week 72, so we
truncated it at week 72. In patients who continue
on, though, you get about another half-1Iog
reduction, and we have seen that in our other

studi es where patients have been dosed | onger
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We certainly are conducting resistant
surveill ance during the second 48-week period to
| ook prospectively at whether or not patients have
viral rebound, whether or not there is any evidence
of change between the week 48 and the week 96
genotypi ng, and that work is all still ongoing.

The studies are still ongoing studies.

When that data becones avail able fromthe
Year 2 analysis, we will certainly be sharing that
wi th the agency.

DR GULICK: Dr. Sherman.

DR. NGUYEN. M. Chairman, could | just
clarify a couple of points?

DR GULICK: Ckay.

DR. NGUYEN: Actually, with respect to the
| ast question, the resistance database that we have
reviewed, it actually only went up to week 48. The
information that we presented with respect to serum
DNA in 437 and 438, we plotted all the serum DNA
all the way down to as far as we could. So, the
resi stance dat abase only went up to week 48.

Anot her point that | think the previous
question was whet her sonebody | ooked at the DNA in
pati ents who had dose reduction, and, in fact, we

did for those patients in 435 who went from 10 ng
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to 5 ng.

We | ooked at the DNA pattern on these
peopl e and we did not detect any loss in virologic
suppr essi on.

DR GULICK: Thanks for those
clarifications.

Dr. Sher man.

DR SHERMAN: Thank you. A few questions.

Acknow edgi ng the significant inprovenent
wi th adefovir versus placebo in antiviral efficacy,
I am curious about the greater than 1 |og drop seen
in the conbination of the two studies in the
pl acebo arm

| believe this is greater than the
hal f-10g range of variability that is inherent in
the assay that was used to survey the HBV DNA
levels. | wonder if there is an explanation for
this or if you have considered the possibility that
there was contamnation in the placebo armwth
active drug.

DR. BROSGART: The | og reduction seen in
437 is a 0.55 |l og reduction at week 48, and when
you | ook at what is driving that |og reduction, and
if you renove the patients who are natura

seroconverters in the placebo group fromthat, you
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understand that they are largely what is driving
t hat .

If | could get that slide brought up

[Slide.]

Thi s | ooks at nedian change in serum HBV
DNA by e-antigen serostatus at week 48, so on the
| efthand side, these are patients who have
e-antigen loss, whether it is e-antigen |oss al one
or e-antigen |oss and e-antigen seroconversion, and
you will see that the adefovir 10 ng patients with
either e-loss or e-seroconversion have a 5 | og
reduction at week 48.

There are 17 placebo patients of the 171
treated who naturally have undergone either
e-antigen seroconversion or e-loss, and this is a
rate that is consistent with what has been
described in the literature or in the other
devel opment studies for treatments for hepatitis B

Wth a natural e-loss or natura
e-seroconversion, they have a 2.8 log drop. If we
then l ook at the rest of the patients, 125 pl acebo
patients, you see a 0.4 change in serum HBV DNA
over the course of the 48 weeks, and for the
adefovir 10 ng patients, a 2.8 |log drop

So, there is always a treatnent difference
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and a significant treatnment difference between
adefovir-treated patients and placebo. The pl acebo
change in HBV DNA is consistent with the natura

hi story of disease.

When we include patients in clinica
trials, we are selecting out a group of patients
who have active disease, and by "active disease,"
they have to have above a neasurabl e threshold of
viral replication and above a certain |level of ALT,
so these are patients whose disease is nore active,
they are nore i munol ogically active, and we woul d
expect, then, for there to be sonme decline from
that over tine.

This was seen al so in | anivudi ne studies.
Now, the second part of your question was what
about the larger log drop that is seen in the
e-antigen-negative patients, and in the
e-antigen-negative patients, they don't undergo
e- seroconver si on.

[Slide.]

But there is a very chaotic nature to
e-antigen disease. This cones fromthe Hadzyannis
paper in Hepatol ogy of Cctober 2001, and there were
a nunber of case studies in that article to

denpnstrate the vari abl e course of
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e-anti gen-negative disease.

The ALTs are shown in white. You can see
these tremendous outbursts of ALT activity. These
are not patients who are being treated, so ALT is
goi ng way up, dramatically com ng down over a
si x-nmont h period, kind of quiescent for six nonths,
again a peak, down up, down up, down up. | hate
roller coaster rides, and | get a little nauseous
just looking at this.

But if you | ook at the HBV DNA, you can
see here this patient is kind of rather quiescent,
a huge burst in HBV DNA, then, a tremendous
decl i ne, quiescent again, and then along with the
increase in ALT, you see a burst again of vira
replication.

So, what you are seeing in the placebo
group for the e-antigen-negative study is
compl etely consistent with what has been descri bed
inthe literature for the course of patients. W
have individual plots for each of the patients in
our study and they | ook very much like this.

So, the HBV DNA change at week 48 and over
time, we had patients who were coming in to study,
they had to come in to study up here, so the fact

that they go down over the course of a year, of

file:/ll/[Tiffanie/storage/0806ANTI.TXT (154 of 371) [8/20/2002 12:54:30 PM]

154



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

155
course, a different anmount for each patient seens
to nmake sense

DR. SHERMAN: That seens a reasonabl e
explanation. |Is that consistent with Dr. Nguyen's
anal ysi s where he showed the 0.99 and 1.23 |l og drop
that you did not censor for the e-antigen
conver si ons?

DR. NGUYEN. In our analysis that we
presented here, we did not censor for the e-antigen
conversi on, because we know that these people
actually got about a 0.3 | og suppression on
aver age.

W would like to echo Carol's coment
about the fact. W had a |long discussion over this
i ssue al so, and perhaps the explanation is these
people were identified for enrollnent because they
came in with some signs and synptons, so probably
at the tine they experienced certain kind of flare,
so they were easily identifiable for enrollnent,
and hence, with tinme, you can see in the placebo
group the flare starts to go away, and then the ALT
actually significantly drop in these peopl e al so.

So, that was sort of a plausible
expl anation that we cane up with. GQher than that,

we al so scratch our heads over these two
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observati ons.

DR. BROSGART: Maybe | can just nake one
more conmment, Ken. W did baseline genotyping and
then we did the genotyping again at week 48. |f
there was surreptitious drug taking by patients,
and particularly if they were taking it over the
course of a year, if patients were taking
| ami vudi ne because they sonmehow suspected, oh, |
got placebo, | will take |am vudine, given what the
rate of |am vudine resistance is with one year of
t herapy, we woul d have seen the energence of the
prototypi c | am vudi ne resi stance nutations, the
YMDD nut ati ons at week 48, and we did not
denmonstrate any nmutations within the YVMDD notif in
ei ther study at week 48.

DR. SHERVMAN: The second question is for
Dr. Nguyen actually. You nentioned the two cases
of nephrotoxicity that you noted and were concerned
that this was attributable to the adefovir.

You al so noted these patients were
post-transplant, on cyclosporine, and | wonder if
your anal ysis went into enough depth to identify
patients who had potential rejection events and had
i ncreased doses of cycl osporine or other agents

that are al so nephrotoxic.
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DR NGUYEN: Yes, we did take all of those
confoundi ng factors into considerati on when we went
to do the case-by-case analysis. For exanple, |et
me just go back to Case 1. The patient actually
was on cycl osporine, which we knowit is a
nephrot oxi ¢ drug, and the patient had |iver
transpl ant back a few years back.

The creatinine, if you | ook at the
creatinine level, you can see that at baseline, it
was about 1.5 and about eight nonths in, the |evel
was still about 1.5, and then it started to slowy,
gradual l'y going up, so we do have the lead-in
period of tine that we don't think that the other
nephrot oxi ¢ drugs were actually causing the
increase in the creatinine, and the tenpora
rel ationship, there is a | ag phase and then they
start, the serumcreatinine starts to go up. It is
pretty nmuch consistent with the historical data
that we observe in the H V program

So, we think that for those cases, we do
believe that there are suddenly other contributory
factors would have to be conpletely ruled out, but
we just could not conpletely rule out the
contributory factor of adefovir in these cases.

We did take into consideration these
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confounding factors. Certainly that is one of the
i ssues that we would like you to comment on is the
strength of association between the treatnent
enmergent nephrotoxicity versus the drug, and that
is one of the issues that we would like you to
comrent on |ater.

DR BROSGART: Ken, if | could just
comment on that. W also agree that in sone of
those cases, patients did have increased exposures
to adefovir, and adefovir certainly could have been
contributory, and agree with Dr. Nguyen that it is
very difficult, there are so many ot her things
going on, but if they did have increased adefovir's
exposures, adefovir could have contributed to that.

We di d have those cases revi ewed by
nephrol ogi sts, and actually Paul Kl otrman is here,
and if you would like to hear his assessnents of
those cases, | would be happy to have him come up
and speak to those sane cases.

DR SHERVMAN: | don't think that is
necessary now unl ess ot her nmenbers of the
comm ttee--

DR GULICK: Let's go ahead.

DR. SHERMAN: The | ast question is just a

clarification. Can you coment on interactions
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bet ween adefovir and ot her nucl eosi de anal ogs t hat
requi re phosphorylation, is there any direct
interaction for phosphorylation or metabolismwth
daT, AZT?

DR. BROSGART: So, you are | ooking at
intracellular, not at drug interactions here.

Dr. Xiong fromour Virology Departnent is
going to speak to that.

DR. XIONG Shelly Xiong fromG | ead
Sci ences.

[Slide.]

We performed our in vitro drug conbi nation
studi es between adefovir w th | am vudi ne,
tenofovir, and two ot her nucl eoside anal ogs in
devel opment for HBV. Qur in vitro study shows in
cell culture the conbination of adefovir with
| ami vudi ne or adefovir with tenofovir showed only
additive anti-HBV activity, and there is no
synergistic cytotoxicity observed for the
conbi nation of those drugs in vitro.

DR. SHERMAN: So, you don't require
phosphoryl ati on of your prodrug.

DR XIONG Adefovir requires two steps of
phosphoryl ati on and tenofovir requires two

addi ti onal phosphoryl ations. Lam vudine, as a
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nucl eosi de anal og, requires three steps of
phosphoryl ati on.

So, this data indicates that adefovir does
not interfere with the phosphoryl ation of
| ami vudi ne or tenofovir when tested in vitro.

DR. SHERMAN: And you did not do d4T or
zi dovudi ne?

DR. XIONG Dr. Carol Brosgart naybe can
comrent on that d4T drug-drug interaction.

Yes, drug conbination of adefovir with d4T
has been studied in vitro in our previous HV
program and additive or synergistic anti-HV
activity has been observed in vitro.

DR. SHERMAN:  Thank you.

DR. GULICK: Dr. Fletcher had a foll ow up
question to this question.

DR FLETCHER. As a followup to this
question about in vitro or intracellular
phosphoryl ati on, what about the Shutes [ph] paper
in Nature and Medicine that showed adefovir
appeared to be able to upregul ate MRP4 and cause an
efl ux of zi dovudi ne nonophosphate fromthe cell?

O course, if that woul d happen, then, you would
presunme that that woul d decrease the active

tri phosphate concentration, so relevant to Dr.
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Sherman's comment.

Do you have a conment on that?

DR. BROSGART: | will have in just a
m nute. Norbert.

DR. Bl SCHOFBERGER: Nor bert Bi schof berger,
G | ead Sci ences.

It is true that MRP4 gets upregul ated, and
that is a transporter for nucleotides out of cells,
however, the selection of that cell |ine was done
at 100 m cronol ar of adefovir, cytotoxic
concentration, whereas, | want to remind you that
the Cmax concentrations that occur in dose are
about 28 nanonol ar, so this is about 10, 000-fold
hi gher concentrations than is achieved in the
clinic, and we do not believe that that nechani sm
of MRP4 upregul ation should be observed with the
current hepatitis dose

DR. GULICK: Just to rem nd people, in the
interest of time, we have a | ot of people who
haven't had a chance to ask questions yet, if we
coul d keep the questions maybe limted to two each
and t he responses concise and to the point, | would
appreciate it at |east.

Dr. Hollinger, you had a foll ow up

question to that?
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DR HOLLI NGER: That sane question on the
phosphorylation. Ribovirin also is phosphoryl ated
and it enters red cells, which do not have a
dephosphoryl ati on nmechanism | presune adefovir
also gets in the red cells, as well

Is there any particul ar problens rel ated
to those two conpounds or to even adefovir in the
red cells?

DR. BROSGART: Dr. Hollinger, | didn't
hear the last part. | heard the ribovirin, but not
the rest.

DR. HOLLI NGER: Whether there is any
problenms with either adefovir in the red cells,
which | would presune al so accunulates in the red
cells, or its effect with ribovirin.

DR BROSGART: There has not been a
problemw th ribovirin, and to speak to that, Dr.

Bi schof ber ger.

DR Bl SCHOFBERGER: W have | ooked at the
i ntracell ul ar phosphoryl ation of adefovir in the
presence of ribovirin, and the result is that it
does not influence the phosphorylation or the
intracel lular netabolism

Wth regard to RBCs, adefovir does get

into RBCs very well. W have |ooked at that in
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nmonkeys, however, in nultiple-dose studies, it does
not accunul at e.

DR. GULICK: Dr. So waiting patiently, and
then Dr. Stanley.

DR SO | just have two questions. One
is on your Study 438, how many percent of those
patients are hepatitis B e-anti body positive?

DR. BROSGART: How many were e-anti body
positive? They all were.

DR. SO They all were

DR. BROSGART: Yes, 100 percent.

DR. SO And the other question, to follow
up what Dr. Wng was trying to get at, do you base
your decision to deal with the nephrotoxicity
problemin prolonging the interval of dosing rather
than reducing the dosing? |Is that based on
phar macoki neti cs?

DR BROSGART: Dr. So, if clearance of a
drug is affected by change in renal function, then
you have two different choices. |If you want to not
i ncrease exposure, you can either change interva
or you can change dose

At this time in the program we have the
10 mg dose moving forward comercially. W also

have a liquid forrmulation that is in devel opnent
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and will be ready later this fall. So, as we nove
out into the commercial world, provided the drug is
approved, we woul d have the 10 ng dose, and given
that that is what we have, then, if patients need
to use adefovir, then, we need to alter interval to
approxi mate the trough concentrations that one
woul d see, or the AUC that one would see with 10 ng
in a patient with normal renal function

Once we have our liquid formulation
available later this fall, which we will be using
in our pediatric devel opnment program it then will
all ow us to | ook at the pharmacoki netics of
changi ng dose in renal inpairnent.

Thr ough our study, Study 526, that we are
conducting in patients with renal inpairnent and
chronic hepatitis B, we will be able to assess what
is the best nmanagenent strategy in patients, is it
dose interval change or is it dose change. But
when we are initially lIicensed, we would be doing a
dose interval change because that is what we have
available at this tine.

DR. SO As soneone who has | ooked after a
|l ot of the transplantations right after transpl ant,
and dealing with all these potentially nephrotoxic

drugs, you know, a |lot of these drugs, we actually
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1 ended up having to neasure |evels to guide us.

2 Have you actually thought of, do you think
3 there is a need to neasure levels in this very

4 conpl ex popul ati on where alnost all of them suffer
5 fromsone degree of renal inpairnent right after

6 transpl ant ?

7 DR BROSGART: W have di scussed whet her
8 or not therapeutic drug nonitoring would be

9 appropriate in that setting, but we also want to
10 | ook very carefully at these dosing strategies in
11 chronically infected patients over the long term
12 If we are able to determ ne from our

13 safety and efficacy study, which is a very carefu
14  pharmacokinetic study, that the dose interva

15 adj ustnents are appropriate in a broad range of

16 patients with varying degrees of renal inpairnent,
17 then, therapeutic drug nmonitoring wouldn't be

18 necessary as a way to manage patients, but we do

19 have an assay avail abl e for neasurenent of adefovir

20 | evel s.
21 It is not widely available comrercially,
22 it is aresearch tool at this point, but it is

23 certainly sonmething that could be considered in the
24 future.

25 DR GULICK: Dr. Stanley and then Dr.
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Hol I i nger.

DR. STANLEY: | was actually intrigued by
the slide that you showed on the seroconverters,
the Hbe. Can you put that slide back up again and
I et ne ask you a coupl e of questions?

DR BROSGART: |Is this the one where we
were | ooking at the difference in viral |oad?

DR STANLEY: No, the one that showed the
11, the longer followup, that 11 of them
seroconvert ed.

DR. BROSGART: Sure, the durability of
seroconver si on.

DR STANLEY: Right.

DR. BROSGART: While they are pulling that
up, do you want to just go on with your question?

DR. STANLEY: One question was obviously,
on the second group of them there were nine that
had gone fromthe adefovir to placebo, and you are
following themfor 72 weeks, and they have all
mai ntai ned their seroconversion. How are they
doing clinically, what kind of viral |oads, are
they off treatnment conpletely?

DR. BROSGART: This is fromthe pivotal
study database, so this comes from patients still

in blinded therapy. It was a two-year study. Now,
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patients in 437 have all conpleted, and they are in
varying types of followup, either they are in
their open-I|abel phase, or they have gone to a

|l ong-term safety and efficacy study, or they have
gone to the durability of seroconversion study.

So, this data that we have right now was
the data in the database, and it reflects patients
having a full 48 weeks in Year 1, then, their 48
weeks of followup in Year 2, and then additiona
followup either in off-treatnent followup, or in
open-1| abel phase, or in noving over to the
durability of seroconversion studies, so we were
capturing all types of follow up

But, yes, they are renaining
seroconverted, they are remaining with durable
responses in terns of their other efficacy
par aneters

DR. STANLEY: So, are npost of the patients
that you have had in these studies, now on sone

sort of adefovir treatnent reginmen after the 96

weeks?

DR BROSGART: We have different options
for patients. It is kind of like going to a
restaurant, there is a nenu. |If you were a 10 ng

patient in Year 1 or Study 437, then, you go if you
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are interested in continued followup, to the
|l ong-term safety and efficacy study.

If you were a 10 ng patient fromeither
Year 1 or Year 2 of Study 438, because Study 438
didn't have the problemduring its second year of
study, so all the patients who received 10 ny
during any tinme period in either Year 1 or Year 2
in the e-antigen-negative study, they are all being
offered enrollnent in the long-termsafety and
ef ficacy study.

The seroconverters fromthe
e-antigen-positive study go to Study 481, which is
our durability of seroconversion study, and then
for patients who were either on 30 ng in Year 1, or
who haven't seroconverted, or who were in the
pl acebo armof Year 1 in the Study 437, have gone
to yet again another study, Study 480, which is the
continued access study, which allows patients in
these different 18 countries to get adefovir unti
it is coomercially available to them

So, everybody has an option

DR STANLEY: Then, | just had a question

| amsorry | had to step out and if you have
al ready answered this, | can talk to one of the

panel nmnenbers.
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Dr. Nguyen, did you answer any questions
about the 460i data that you showed on HV
coi nfected resistance?

DR NGUYEN. Not yet.

DR STANLEY: Let nme go to that then. The
question | had, it was not clear to me, and this is
fairly sinmple I think. On the first slide where
you had it as a second bullet at the bottom

DR NGUYEN:  Which slide nunber is that?

DR STANLEY: Slide No. 41. Are these
data from baseline enrollnent or are they during
treatment where you are tal king about the R462G
nmut ati on?

DR. NGUYEN. | think that question
probably is nore appropriately addressed by our
virol ogy team nmenbers, so let ne just ask one of
themto respond to you

DR, GULICK: Is it possible to get the
slide up, too, No. 41 of the FDA presentation?

DR MSHRA: | amlLalji Mshra, FDA

The nutations R462G they were seen at
week 48.

DR STANLEY: kay. So, those are from
week 48, those results.

DR M SHRA: Yes, 7 of the 20.
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DR STANLEY: And then on the next Slide
42, is that also true? You say 13 patients with
avai l abl e H V RT genotype dat a.

DR M SHRA: Yes, that is for K65R and
K70E is for week 48. Then, the ML84 nutations were
persi stent at baseline week 48 and beyond.

DR STANLEY: Thank you

DR. BROSGART: Dr. Stanley, if | can just
add a little bit to that study. These are HV
pati ents who have had | ong-term exposure to any
retroviral agents, who devel oped | am vudi ne
resi stance after on average about 20 to 24 nonths
of being on | am vudi ne.

They then had continued exposure to
| am vudi ne for approxi mately another 21 nonths
before entering the H'V coinfection study. To cone
into the study, which was an open-1label study in a
cohort of 35 patients, their HV RNA had to be
control |l ed.

It was their HBV DNA that was
uncontrol | ed, because they were going to be treated
for the |anmivudine-resistant HBV, and the 35
patients then who entered, at screening, had an HV
RNA | ess than 400.

Bet ween screening and baseline, it was a
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little bit different and 13 of the patients that
came into study actually had an H V RNA above 400.
They had enough H V RNA that could be anplified by
PCR, so you were able to get baseline genotypes,

not in all 35 of the patients, but just in the ones
who had enough H V RNA to measure.

Then, at week 48, we were able then to do
pai red sanples on patients who had neasurable HV
RNA. Wen | say "we," it was actually the
investigators in France, Drs. Thibault and Cal vez
and Benhanmou. So, that is where that data cane
from

DR GULICK: Dr. Hollinger and then Dr.
Fl et cher.

DR. HOLLINGER: | have one foll ow up and
two questi ons.

On your Slide 43, | think it was
initially, you presented some data--this goes back
to this flare--presented sonme data of patients who
were treated with adefovir for 48 weeks and then
they continued to receive adefovir. There were 6
percent of themthat had a flare greater than 10
times the upper limt of nornal.

Were those patients | ooked at for

resi stance, and what happened to their HBV DNA
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| evel s during that flare?

DR. BROSGART: These are patients who are
in the second year of the study, so the 96-week
resi stance eval uati on or genotyping is not yet
conplete. They did, to ny know edge, did not have
evi dence of | oss of HBV DNA suppression. This is
censored data. It was censored at the m sallocated
dose. So, it does not reflect any change that
coul d have occurred during the second year after
the m sall ocation of dosing.

This is simlar. |If | could go back to
Slide 42, this was sinmilar to the incidence that we
saw during the first year of dosing.

[Slide.]

In the first year of dosing on adefovir 10
nmy, we saw an incidence of 6 percent in patients
havi ng an ALT greater than 10 tines the upper
limts of normal.

[Slide.]

Then, going back now to 43, it is 25
percent in the patients who di scontinued, but stil
6 percent in the patients who continued on therapy.

DR HOLLINGER | think those would be a
good group to | ook at very carefully.

DR BROSGART: Right.
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DR HOLLINGER: It's a |onger period of
time that they have been treated, and it becones
probably nmore inportant.

DR BROSGART: | don't need to go back to
the slide, but | did show the efficacy data beyond
48 weeks, and we see continuing e-loss and
e-seroconversion, so that in the second year of the
study, patients who continued to be treated with
adefovir 10 ng, who were e-antigen-positive, begin
to get nore of an inmunol ogic control or
i mmunol ogi ¢ response to their disease, so these ALT
changes, as those changes in their immunol ogic
status occur, are not unexpect ed.

But we are | ooking, in the question about
resistance, if you are wondering will we be | ooking
at them we are going to sequence everyone at week
96. We are al so sequencing patients if they have a
greater than 1 log increase fromtheir on-treatnment
nadir, so whether we get themjust as part of the
gl obal surveillance program at week 96, or if they
have a | oss of HBV DNA suppression even
transiently, we genotype them

So, we will be able to see if there is any
resi stance energing.

DR HOLLI NGER: And you said, of these 10
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patients, the HBV DNA | evel s?

DR BROSGART: | will get back to you this
afternoon with that. | amnot sure | have that in
a back-up slide

DR HOLLINGER: Ckay. The next question
has to do with the henodi al ysis dose. | think
saw i n the guidelines, you were saying that
patients who were on henodi al ysis woul d receive 10
nmg every 7 days, is that correct?

DR BROCSGART: Right, after dialysis.

DR HOLLINGER: | guess the question is,
since patients are dialyzed at least 3 tinmes a
week, sonetines nore depending on the place that
they are at, and since the dialysis removes
adefovir fromthe system c bl ood, then, | would
like to know how that equates with their therapy.

DR BROSGART: Right, it is renoved, but
it is not conpletely renoved, and I will have Dr.
Kear ney show you the data fromthat cohort in the
phar macoki netic study. He didn't show that the
first tine he was up. He was just showi ng patients
wi th di m ni shed creatinine cl earance.

You will see fromthe data he is about to
show, how we cal cul ated the interval

DR. KEARNEY: | n our single-dose
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phar macoki neti ¢ study, we did observe the
phar macoki netics and studi ed the pharmacoki netics
in henodi alysis patients during their dialysis
period, and then also in between henodial ysis
period to assess the cl earance of drug by the
di al yzer.

Henodi al ysis, it was a 4-hour henodi al ysis
session efficiently renoved adefovir, had an
extraction ratio of approxinmately 63 percent. W
were able to cal culate the henodial ysis elimnation
rate constant, and fromthat, determined that a
4- hour henvodi al ysis session woul d renmove
approxi mately 36 percent of a dose of adefovir.

So, extrapolating that elimnation rate
constant to the total nunber of hours in dialysis
per week, shows that once weekly dialysis would
renove approximately 75 percent of a dose of
adef ovir.

DR HOLLI NGER: So, soneone who i s going
to use a guideline for the use of adefovir, would
one nmake a statenment about when it should be taken?
For exanple, if they get it Mnday, Wdnesday,
Friday, they should have it after their dialysis on
Friday, or should there be sonething in the

gui del i nes about that?
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DR KEARNEY: The current dosing
recomendation is to be dosed after conpletion of a
henodi al ysi s session

DR HOLLI NGER: After what?

DR. KEARNEY: After conpletion of a
henodi al ysi s session

DR HOLLINGER: But there are usually 3 a
week, and you are saying 10 ng every 7 days.

DR. KEARNEY: Ten ng once weekly after the
| ast henvodi al ysis session for that week, and we are
currently discussing perhaps nore detail ed
i nformati on because especially acute, the il
pati ents who may be dialyzed nore frequently, you
may want to know total hours of dialysis that they
are getting per week.

DR HOLLINGER It wasn't clear to ne at
|l east in that regard.

The final question, just a question maybe
about the baseline biopsies. There were 63
i ndi vi dual s who--first of all, you biopsied a | arge
nunber of them | think that is really
excel lent--but there were 63 individuals who did
not get a second biopsy.

I would Iike to know if there are any

differences in the baseline biopsy of those 63
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1 i ndi vi dual s versus the ones who did have a paired

2 bi opsy done at the end of therapy.

3 DR. BROSGART: | don't believe |I prepared
4 a slide to answer that question directly, Dr.

5 Hol linger, so we will have to cone back to you this
6 afternoon on that. | will see what | can do over

7 the lunch break

8 DR GULICK: Okay. Dr. Fletcher, then Dr.
9 Kopp.

10 AUDI ENCE:  Lunchti re.

11 DR GULICK: Yes, thanks for rem nding us
12 about that. || think what | would like to do is to

13 continue questions for half an hour and then we

14 will take lunch at 1 o'clock. W will shorten the
15 lunch period to 45 minutes froman hour, and then
16 proceed there.

17 If you are hungry, maybe you could go get
18 a sandwich in the neantine. A lot of people, in
19 fairness, have not had the chance to ask questions
20 yet. Again, let me rem nd everybody let's keep the
21 questions to two per person and the answers very
22 short and to the point, and that woul d be hel pful
23 Thanks again for the rem nder.

24 DR. FLETCHER This is probably a joint

25 question to the sponsor and the agency. | am not
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clear how to think about both the safety
assessnents and the response assessnents after 48
weeks.

What | am wondering is does the fact that
patients were able to nove fromdrug to placebo, or
fromplacebo to drug, perhaps, you know, downwardly
bi as assessnents of proportion of patients that may
have increase in serumcreatinine, for exanple, and
upwar dl y bi as assessnents of patients that were
responding, if that nakes sense?

DR BROSGART: | amnot sure | understood
the question, Dr. Fletcher, so | wll let Dr.
Nguyen go first. W will see where he goes

DR FLETCHER. Do you want nme to try it
agai n?

DR. NGUYEN. You may have to because
think that is a really conplicated question. Yes,
pl ease.

DR FLETCHER: After 48 weeks, sone
patients on drug could nove to placebo, and sone
patients on placebo could nmove to drug. So, when
you | ook at assessnents, for exanple, at week 96,
are the rates of toxicity perhaps downwardly biased
because you had patients that noved fromdrug to

pl acebo, and we know if they are drug-associated in
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a placebo period, they will go away, and are
assessnents of patients responding, are they
upwar dl y bi ased because you had an increased numnber
of patients now that went from placebo to drug?

DR BROSGART: | think I can actually
answer that question. W do censor the data, and
we also |ook at patients in their groups as
assigned in each year, but we have al so | ooked at
the all-adefovir, so any patient who received at
| east one dose or nore of adefovir, we have | ooked
at those patients, and there is 492 patients
between the two studies who received at | east one
dose of adefovir or nore.

Then, we censor it at the time of the |ast
assi gned dose, but you certainly can see then, in a
Kapl an- Mei er anal ysis, where you can take into
account all of that varying degree of follow up,
you can get a good assessnent and an accurate
assessnent of what the Kapl an- Mei er estinmates woul d
be for toxicity, because you do have people with
different ambunts of followup, and you al so can do
the same with efficacy.

We can show you both, but | think we have
| ooked at the data, | don't think it underestimates

the safety or the efficacy. | think it gives you a
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good assessnent, because there are different
amounts of foll ow up.

DR. FLETCHER M second and | ast
questi on.

DR GULICK: Thank you

DR. BHORE: May | take a shot at answering
your question?

DR GULICK:  Sure.

DR. BHORE: WMaybe | don't have an answer,
but one way to |l ook at the serumcreatinine in
patients who switched from 10 ng to placebo woul d
be to censor that data at the time point that they
switch to placebo, and then use the avail abl e data
on 10 ng to get estinmates of serum creatinine.

Regardi ng the second group who sw tched
fromplacebo to the drug, it is as if these
patients delayed for 48 weeks and then started on
the 10 ng dose, so one could reset their time point
to zero when they started the 10 ng, and then use
that data forward fromthe 48 to 96 and consi der
that as time point zero to 48, and use that to
estimate the serum creatinine.

DR. BROSGART: Actually, Dr. Fletcher
that is exactly what we did. That is what | was

saying, that is the all-adefovir analysis where you
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| ook only at people who get exposed, and you count
all of their exposure, so even if they started in
the second year.

We did the sane anal ysis as the agency,
and we have cone with the same nunbers of patients
who have had changes, whether it is at the 0.3
| evel or the 0.5 |level.

DR. FLETCHER: The second question is to
gender differences. |In the sponsor's presentation,
this would be Iike your Slide 21, | was just
interested in the fact that the fenal es that
recei ved placebo seened to do better than mal es
that received placebo, and is that consistent with
the natural history, and that perhaps the wonen
didn't quite do as well on adefovir.

So, the question is has there been
anal yses | ooking at gender differences in terns of
response, and then in terns of toxicity, as well,

particularly any nephrotoxicity.

DR. BRCSGART: | can answer both of those.

The first, | believe this was the slide you were
referring to.

DR FLETCHER  Ri ght.

[Slide.]

DR BROSGART: This is the integrated
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sunmmary of efficacy, which pools patients fromthe
e-antigen-positive and the e-antigen-negative
study, and | ooks at histological inmprovenent either
by denobgraphic characteristics or by hepatitis B
di sease characteristics.

One of the first things to notice is that
there are nore nmen in the study than wonen,
approxi mately 80 percent were nen, about 20 percent
worren, so we have a much snmaller cohort now  You
know, you take the big group and you start dividing
it upintolittle pieces, and as you do subset
anal yses, as they get smaller, you start |osing
sone of the power you had when you had your big
st udy.

In the fermal e group, we have 59 wonen in
pl acebo, and we have 60 in adefovir 10 ng. If you
| ook at the histol ogical inprovement for the
adefovir 10 ng wonen, it is 52 percent, so that is
conparable and within the range for the study as a
whol e, conpared to 37 percent response in the
pl acebo.

So, the efficacy in the wonen is
appropriate. What you are seeing is a little bit
hi gher response in the placebo patients. | think

this is nost likely the result of the smaller
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nunbers of patients in these groups.

Thi s has been an unadjusted analysis. W
haven't done a nultivariate analysis to control for
other factors, such as, you know, what was the ALT
| evel in the placebo wonen conpared to the ALT
levels in the adefovir-treated patients, and those
are further analyses that will be ongoing.

In terms of response to safety, we haven't
seen a difference in the safety profile between nen
and wonen | ooking at all safety paraneters

DR. NGUYEN. May | just add in a couple of
comrents on those issues? Wth respect to
nephrotoxicity, especially in Study 435, because we
got quite a nunber of people with nephrotoxicity in
that study, we did not see any evidence that nen or
worren woul d be nore susceptible to devel op
nephrotoxicity. | think the ratio was just about
the sane as the ratio of people enrolled in the
study for each cohort.

Wth respect to the issue of efficacy and
liver biopsy, the liver biopsy that we use as a
primary endpoint, that is, the necroinflanmatory
score, a change of greater than or equal to 2
points with no concurrent change in fibrosis,

essentially, we are |ooking at only the
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necroi nflanmatory activity in the liver

So, what we did was particularly for Study
438, we | ooked at the changes in fibrosis simlar
to what we did before, for wonen and conpared to
men. W saw that the proportion of wonen with
i mprovenent in fibrosis is going al nost the sane
direction as the total patient population

In fact, the proportion of people who had
i mprovenent of fibrosis in the adefovir 10 ng group
was approxi mately 34 percent, and 4 percent got
wor sening fibrosis, and for wonen in that study, 28
percent were actually inproved conpared to 11
percent getting worse

Now, if you look at the wonmen in the
pl acebo, 80 percent of themrenmained the sane, 10
percent got worse, 10 percent got better, so there
was a shift. We haven't cal cul ated whether it is
statistically significant yet, but certainly the
nunbers point to the sane direction

DR GULICK: Dr. Kopp and then Dr.
DeGruttol a.

DR KOPP: | would like to ask three
questions, if | can, but I will keep them short.

The first has to do with the issue in

renal failure, do you adjust the dose or the
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duration? Fromeither preclinical or clinica
studi es, do you know i f nephrotoxicity better
correlates with peak levels, AUC, or trough?

DR BI SCHOFBERGER: I n the spirit of
keepi ng the answer short, we don't have any data
fromour studies to correl ate pharmacokinetic
paraneters with nephrotoxicity.

DR KOPP: Just a followup coment, | do
remenber in the slide that you showed of your
| owest GFR group, it was on a |log scale and there
was a quite a bit higher peak issue as you woul d
expect with the 10 ng dose, so | just throw that
out .

The second issue has to do with | think
it's the 560 study that you are enrolling patients
in nowto study renal insufficiency, how many
patients, how long do you expect until that data
cones back, and how wi Il that come back to the FDA?

DR BROSGART: Al of our studies are
filed to our IND, so first, the protocol would go
to the agency for their review and concurrence. W
are just finalizing that protocol now, so the
agency, | do not believe has seen it yet although
we have tal ked about it a little bit on conference

calls, | don't believe they have actually seen it.
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Once we finalize the protocol, we have al
of the investigative sites set up, and we will be
begi nning shortly. W have been a little busy this
sunmmer with this activity.

[Slide.]

This is the study design. Goup 1 are
pati ents whose creatinine clearance is greater or
equal to 50, but less than 80. Goup 2 is in the
20 to less than 50 range. Group 3 in the 10 to |less
than 20, and then Goup 4 in the less than 10 split
into two cohorts, one, patients are
non- henodi al ysis patients, and the other being
pati ent who are on henodi al ysi s.

These are patients who will have intensive
PK, they will have chronic PK, they will also have
general safety and efficacy paraneters eval uated
over the course of 48 weeks. The nunbers of
patients for each group are currently set at 12

This is nmore than we had in our PK study,
there were 8 patients in each cohort, but because
we are going to be followi ng patients |onger, we
wanted to increase the nunbers of patients.

It is also likely we will have patients
with | am vudi ne-resi stant HBV because we have so

much denmand for that already in these patient
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1 popul ati ons whi ch do have di m ni shed creatinine
2 cl earance that we know that it will be easy to

3 enroll there patients.

4 The final answer is when will that data be

5 available, if we are able to get started in the

6 fall, which is what we want to do, and we already
7 have the sites selected, that is already set and
8 done, and these particular sites have been very

9 efficient at enrolling, taking about generally a
10 month to two nonths to enroll their patients, a
11 little over a year fromthe fall we would have

12 data, but certainly fromthe initial period, whic
13 is the intensive PK, that data we woul d have very
14 shortly thereafter initiating the study.

15 Then, again, this would be part of an
16 ongoi ng discussion with the agency, as soon as th
17 data fromthe first study becane avail abl e, that

18 woul d be shared with the agency.

h

at

19 DR KOPP: The final question is what are

20 your recomrendations for the clinician with a
21 patient with normal renal function about the

22 adequacy of foll owup, and how do you follow up
23 renal function.

24 DR. BROSGART: In our pivotal studies,

25 enroll ed patients who had normal renal function,
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and as these were registrational studies, they had
a coupl e neasurenents before starting, and then
there is baseline, and we saw them every four weeks
thereafter.

If there were any abnornalities, they were
brought in for an off-treatment visit to confirm
the abnormality, and we did that for two years in
both of those studies. The incidence of rena
| aboratory abnormalities, that would require study
drug di scontinuation, was very | ow.

There was only 1 out of the 492 patients
treated who had a discontinuation of drug for a
confirmed increase in serumcreatinine greater or
equal to 0.5 ng/dL, and no patient had any change
in serum phosphorus below 1.5 or 2.0 ng/dL

Based on those event rates, we went back
to our Data Monitoring Committee, who nonitors our
studies, all of our pivotal studies and non-pivota
studies, for safety, and asked them in evaluating
the data, whether or not they would be confortable,
in the patient with normal renal function, who
doesn't have a history of renal dysfunction, and is
not going to change renal function because they are
not addi ng nephrotoxic agents, so no history of

renal inpairnment, no renal dysfunction at baseli ne,
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based on the event rates, we felt we would be
confortable going forward with nonitoring at
baseline and then every three nonths because of the
event rate.

The Data Mnitoring Commttee concurred
with us. This was put into, then, our protocols as
a protocol amendnent, and in our |ong-termsafety
and efficacy studies, which have been subnitted to
the agency and approved by the agency, patients
will be followed in those studies every three
nmont hs.

So, in long-termfollowup of patients
with normal renal function, we have noved away from
every four weeks now to every three nonths. Every
three nonths neshes with how patients are foll owed
out in hepatology offices and clinics as part of
the routi ne management of their chronic disease.

So, what we are reconmending in the
package insert is that for patients wth nornal
renal function without a history of rena
i mpai rment, that they can be nonitored routinely as
part of their chronic hepatitis B nmanagenent, which
in nost cases would be every three nonths.

DR. KOPP: And then two foll ow ups on

that, if I can. One is do you define normal rena
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function as normal serum creatinine or nornal
creatini ne clearance at baseline?

DR. BROSGART: Nornmal creatinine
cl earance, and al so, particularly when you are
dealing with deconpensated patients, the proposed
package insert is very clear that creatinine
clearance, if it's calculated, nmust be cal cul ated
based on ideal body weight or |ean body nass,
because if you don't do that, as you know, with a
patient with ascites are very wasted, you won't get
a precise nmeasurenent or a precise calculation that
correlates with what the actual creatinine
clearance is. So, the package insert is quite
explicit on this.

DR. KOPP: And then you said that if you
nmeasured every three nonths or maybe | inferred
this, you would not miss any patients who changed
by nore than what creatinine value conmpared to
following themevery nonth? In other words, were
there any peopl e who woul d have changed 0.4 or 0.5?

DR. BROSGART: Well, that is part of the
assessnent that we did with our Data Mnitoring
Conmittee, and we woul d not have m ssed patients,
so we were confortable moving to the every three

mont hs, as was the Data Monitoring Comittee.
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DR GULICK: Dr. DeGuttola and then Dr.
Schapi r o.

DR. DeGRUTTOLA: Regarding the decline in
ALT for the placebo patients, that |ooks |like
classic regression to the nmean, but one of the ways
you can investigate that is just to divide the
basel i ne, the placebo patients at baseline into
different categories according to their ALT and
| ook at the response.

I amjust curious if you have done that.

DR BROSGART: No, we haven't done that
yet.

DR DeGRUTTOLA: (bviously, the regression
to the nmean can affect other investigations |ike
the gender investigation, as well.

My other question is regarding the
patients that don't have a second biopsy. | just
wanted to find out if the nunbers were evenly
distributed across the treatnent armns.

DR. BROSGART:  Yes.

DR. DeGRUTTOLA: And did they seemfairly
conparable in terns of risk across the two arns?

DR BROSGART: Yes. We |looked at the
basel i ne characteristics of patients who had

bi opsi es conpared to patients who didn't, and for
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denogr aphi ¢ and di sease characteristics, they were
simlar, and the proportion of patients who didn't
get biopsies was simlar in each of the treatnent
arns in each study.

DR. SCHAPI RO Two quick resistance
questi ons.

Regar di ng the phenotypic anal ysis that was
done, in the briefing we received, it |ooked |ike
you were | ooking at point rmutations, but did you
basically take all the patients who rebounded based
on your definition and | ook at the change in
phenotype from baseline to that point? Do you have
t hat data?

DR BROSGART: Yes. Let me ask Dr. Shelly
Xi ong who did these anal yses to conme up and address
that issue.

DR XIONG For patients who showed vira
| oad rebound and in which the substitutions,
pol ynor phi ¢ substitutions, we did both baseline and
week 48 phenotypic analysis, used the whole patient
clones, including the whole 3.2 kil obases HBV
genone.

The anal ysis for other rebound patients
wi t hout substitutions is al so ongoing.

DR SCHAPI RO Can you show us, was there
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a change for those patients? Was there a
phenotypi ¢ change for all the patients that you had
changes for?

DR. XIONG The change was | ess than
1. 4-fold.

[Slide.]

As you can see, for the four patients we
anal yzed, the baseline 1 C50 range, they are all
very close to each other, about roughly 0.24
m cronolar. At week 48, they are al so very close
and the shift of 1C50 for each mgjor patient are
| ess than 1. 44.

DR SCHAPIRO That is just four patients.
Can you show us for all the patients?

DR. XIONG For the other patients, the
analysis is still ongoing. W haven't additional
data at this nonent.

DR. SCHAPI RO So, only those four right
now.

DR. XIONG Yes. W recently devel oped
this technol ogy because previously, HBV phenotypic
analysis is limted to the engi neered
cytonut agenesis, but with this new technol ogy, we
are going to apply into future phenotypic anal ysis.

DR SCHAPI RO Just a quick second one.
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You nentioned that for the pol ynorphi sns and t he
conserved regions, you didn't find any pattern

Coul d you say just statistically how that
was | ooked at?

DR. XIONG W anal yzed the energence of
all substitutions including polynorphismin
conserved site, and we didn't find specific
patterns in terns of distribution between adefovir,
treated arm and placebo arm and all individua
pol ynor phi sm occurred at very |ow frequency, |ess
than 1.6 percent of patients.

DR. GULICK: Dr. Sjogren and then Dr. Sun

DR SJOGREN. Dr. Brosgart, you showed an
i npressive inprovenment in histology in both
e-antigen- positive and e-anti body positive
patients at week 48.

My question is what indications do you
have that this response is durable, that, indeed,
it is going to be sustained over the course of the
di sease

I amparticularly worried, I will tell you
why, because | heard this norning that our old
friend DNA is not going to be usable, at least with
this drug, because it can be up, it can be down,

and it is not going to correlate that well with the
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goodness of the drug.

So, | amseeing patients and treating them
for 48 weeks, taking them off drug, and then what
do | do then, how do | ensure that, indeed, this
patient or these patients are not getting worse
of f.

My second brief question is are 48 weeks
treatment enough with adefovir.

DR. BROSGART: First, Dr. Sjogren, | just
want to clarify. The question | think that was
asked this nmorning was essentially does the change
in HBV DNA, is it a conplete surrogate, does it
explain all of the treatnent effect, and it is not
a conplete surrogate, it doesn't explain all of the
treatment effect. 1t explains part of the
treatment effect.

So, neasuring serum HBV DNA, | believe is
still a valuable tool as part of the clinica
managenent of patients with chronic hepatitis B

[Slide.]

When we | ook at patients who have been
treated in our pivotal studies, 48 weeks was the
time point planned for the evaluation of the
pri mary endpoint and sone of the key secondary

ef ficacy endpoints, but the primary endpoint, the
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bi opsy was perforned at 48 weeks, but we have
continued to treat these patients and to | ook at
what is the additional efficacy with continued
treatment beyond 48 weeks.

When you | ook in both popul ations, both
the e-antigen-positive popul ation and the
e-antigen-negative popul ation, you see conti nued
benefit over tine. There is additional reduction
in HBV DNA, nore patients becone undetectable as
measured by the Roche Anplicor assay, continuing
i nprovenent is seen in ALT reduction with nore
patients normalizing ALT, and when you | ook at the
paraneters in the e-antigen-positive patient, you
see increasing nunbers of patients just with an
addi tional 24 weeks of therapy having had e-antigen
| o0ss or e-antigen seroconversion

So, by every efficacy paranmeter, there is
additional efficacy with only an additional 24
weeks of therapy.

[Slide.]

Now, | also can show you froma |long-term
study in H V-coinfected patients that if you
continue to provide drug beyond 48 weeks--it's
301--this was fromthe coinfected study that we

wer e speaki ng about earlier this norning. You see
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the sanme kind of decline in HBV DNA, a 4-1og
reduction at week 48. These patients tolerated
their therapy, they continue their therapy.

This was the data presented at easel, and
we don't have the conplete 96-week data yet, we
only had 13 patients at week 92, at this tine
poi nt, but you see that they go froma 4-1og
reduction at week 48 to now greater than 5-1o0g
reduction out to week 92

So, there is continued antiviral benefit,
whi ch you woul d expect if there is not the
energence of resistance, and when you | ook at the
other clinical paraneters, there is continued
benefit there.

So, all of this adds together that the
hi stol ogy benefit we see at week 48 is added to
with continued therapy in patients for whomthey
have not achi eved any antigen seroconversion, and
you can only do that in the e-antigen- positive
patients, and that takes a period of tinme, so that
nmost patients will need chronic therapy.

DR SJOGREN: So, if | amto understand
you correctly, only 12 percent of your patients had
seroconversion, as | remenber, in the previous

slide. So, 88 percent of the patients will need to
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go on for nore than 48 weeks of treatnent.

Is that a correct assunption?

DR. BROSGART: In the intent-to-treat
anal ysis, we are nissing equal failure, 12 percent
of patients had seroconversion at the 48-week
visit.

[Slide.]

If you look at time to e-antigen | oss and
e-antigen seroconversion, you actually have 14
percent by week 48, and that increases to 23
percent by week 72.

This is simlar to what has been seen in
ot her devel opnent prograns. E-antigen |oss and
e-anti gen seroconversion tends to happen slowy and
the mpjority of patients will need therapy beyond
one year.

DR SJOGREN. That is what | was trying to
get at, how many years, because sitting around this
tabl e when the agency | ooked at | am vudi ne, the
data | ooked very inpressive for 48 weeks, and then
treating patients, sone of themfor three, four
years W th--obviously, |amvudine has all the
probl enms that your drug hasn't shown at |least to
this point of the resistant strains.

It is quite a commtnent. | amtrying to
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get an idea, and also in your pivotal studies, your
endpoi nt is histological inprovenent, and your
secondary endpoints are the ones that you have in
the slide, and so | amtrying to find out if you
are | ooking at your primary endpoint at week 96 or
further on to be faithful to your endpoint and tel
me whether there is histological inprovenent
particularly in the patients that have finished
treatment at week 48.

DR BROSGART: Sure. To answer the first
question, adefovir, though, is different from
| am vudi ne in that |am vudi ne, 24 percent of
patients at one year already have evi dence of
resi stance, and we have not seen
adef ovir-associ ated resi stance in these pivotal
studies in any patient treated out to 48 weeks, and
in other groups of patients who have been treated
out to 96 weeks, or up to 136 weeks in other
studi es, we haven't seen resistance nmutation

So, adefovir appears to be less prone to
the devel opnent of resistance. |If resistance does
not develop in nost patients, then, there is a very
good chance that you get, not only durable,
sust ai ned responses, but that you can gain

addi tional inprovenent over tine.
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In terns of the histology, we will be
doi ng nore | ook at histology. Qur studies were
designed to have nandatory bi opsies at week 48, but
to have optional biopsies at week 96

Now, in the e-antigen-positive study where
there was a misallocation of dosing in the second
year, we will have very few biopsies in the
e-antigen-positive study, however, in the
e-antigen-negative study, that was the study that
had 91 percent conpletion rate for paired eval uable
bi opsi es, they are doing their biopsies, so we are
goi ng to have biopsies fromweek 96 to |l ook at in
patients, and | think that that will be very
hel pf ul .

Qovi ously, we won't have that today, but
it will energe over tine, and that data will be
shared with the agency.

DR GULICK: Dr. Sun

DR. SUN. The first question is do you
have any data on the interaction of adefovir wth
cycl ospori ne.

DR BROSGART: Thank you, Dr. Sun
Adef ovir does not interact with the cytochrone p450
system so we wouldn't anticipate an interaction,

however, we are eval uati ng whether or not we have
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an interaction because these are inportant
concomitant medi cations being used by patients.

How you do that is a bit chall enging.
These are i mmunosuppressive agents, so to do a
classic drug interaction study and to bring in
heal t hy peopl e and expose themto i mmunosuppressive
nephrotoxic agents is not the best way to do it, so
you have to be a bit nore creative

We have done sone initial retrospective
work trying to |l ook back within the transplantation
study at patients who had been on long-term
cycl osporine dosing and who were stable in the
three nonths prior, and then to | ook at were there
any changes in the three nonths hence.

As you can imagine, it's alittle bit
challenging to do in a study that is being
conducted in 15 countries and at over 60 sites
wor | dwi de, each of which only has enrolled a smal
nunber of patients, so that didn't seemto be the
best way to go about it, so we are going to
evaluate it prospectively in a new study going
forward. W will be working with the agency on the
best way to do that.

DR. SUN: The second question relates to

the msallocation in 437. | guess the first part
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of the question is do you know what was

m sal | ocated, in other words, you have this period
of about ni ne nonths where drug was mi sall ocat ed,
and do you know what people got erroneously, or you
sinmply don't know?

DR. BROSGART: No, we know exactly what
happened.

DR SUN. Do you know, in other words,
that patient 1 got, you know, two nonths of 30
instead of two nonths of 107

DR. BROSGART: During the second year of
437, patients only would be getting 10 ng or
pl acebo unl ess, for sone reason, they were on 5 ng,
and there was al nost no one on 5 ng froma dose
reduction strategy in Year 1.

A conputer systemwas used to allocate the
bottl es of study nedication and each study bottle
had a unique identifier. During the second 48
weeks of the study, the random zation allocation
for those lots of bottles changed, and while the
random zation allocation plan changed, the conputer
system the new program for the conputer system was
not appropriately inplenented by the contractor who
ran that portion of the study.

As it was not reprogrammed, it neant that
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study nedication was di spensed according to the old
treatment assignnents in the |lots of allocated
nunbers previously, and what that ended nmeaning is
that after a nedian followup of 16 weeks in the
study, beginning with Septenber 22nd of 2000, 416
patients received at | east one nonth or nore of

m sal | ocat ed drug.

The nisall ocated drug was either adefovir
or placebo, and so a patient who was on adefovir 10
nmg, as planned by the study is appropriately
randomi zed, the random zation was correct for the
patient, mght on an individual nonth, at sone
poi nt after Septenber 22nd until July 19th, when we
were aware of the problem could have received on
al ternating nonths placebo, and on the same hand,
soneone who was on pl acebo, m ght have gotten a
month or nore of adefovir.

So, the only msallocated drugs were
adefovir or placebo. Once we identified the
problem we stopped the study, we i mediately
unbl i nded t he study, and each physician was
provided with all of the safety and efficacy data
unbl i nded except for the--this was all after the
pri mary anal ysis had been done for Year 1, and they

were given what dose the patient was on for each
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month, so that they were able to determine if there
had been any changes in either HBV DNA or ALT, they
were able to see and understand how it had
occurred.

Then, as soon as the protocol amendnent
was i nplemented |ocally, then, the patients were
able to go to open-| abel adefovir.

DR. SUN. So, in terms of safety now,
since you know what people got, how did you
classify these patients in terns of the safety
after Year 17

DR. BROSGART: Well, what we did is we
censored safety and efficacy data for the primary
analysis at the date of the first msall ocated
dose. We then evaluated, for each individua
patient, we evaluated their safety profile and
their efficacy profile in different phases.

So, there is week 48, which is fine.
There is post-week 48 as appropriately randoni zed
with a nedian followup for the population as a
whol e, of 16 weeks, but that could range from
anyone having a few days up to soneone el se having
had a full 96 weeks of correctly allocated dosing.

So, the first 48 weeks, then, they have

appropriately allocated random zed second-year
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dosing. Then, there is the msallocation, they are
censored. Then, they have their nisallocated
period, and then the blinded study ends, and that
ends the nmisallocated period.

Patients then went into an of f-treatnent
phase, which ranged from al nost no days at sone
study sites where they have very fast IRBs, to a
little bit |onger where it can be slowed, and then
patients went to open | abel

We have eval uated safety and efficacy in
each of those phases, and that was all included in
the original NDA and then updated as part of the

NDA saf ety update.

DR SUN. So, just the last point on that.

So, in your category where you say, "Al adefovir
10 ng, zero to 96 weeks, with an N of 492"--

DR. BROSGART: That is censoring patients
at the first misallocated dose

DR SUN. Ckay.

DR, GULICK: That is the end of the ny
list. | would Iike to ask one question nyself
before we break

DR. BROSGART: The chairnman gets a
question?

DR GULICK: Actually, a two-parter
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What is the nechani sm of nephrotoxicity
with this drug?

DR. BROSGART: The mechani sm of
nephrotoxicity has to do with uptake in the rena
tubul es, and to address that issue, Dr.

Bi schof berger is going to cone up

Every once in a while | get to have a
preclinical or non-clinical question, | get a
br eak.

DR BI SCHOFBERGER. | amgoing to nake it
short. Could | have the slide.

[Slide.]

DR Bl SCHOFBERGER: So, what it is, is we
have a | ot of preclinical evidence now that a rena
transporter is involved, so this is the tubular
cell here with a lot of transport systens. One of
themis human organi c anion transporter 1, and that
we think is the protein or the transporter that is
responsi ble for transport of adefovir into the
tubul ar cell.

Adefovir then concentrates in this cel
and causes |ocal cytotoxicity. W have neanwhile
cl oned and expressed the human organi ¢ anion
transporter. W looked in different tissues, where

does it occur, and as you see, of the nany tissues
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i solated, only the kidney expresses significant
amount of this.

We have al so | ooked at transport
efficiencies, inhibitory nolecules, et cetera, and
| can get into that nore if you are interested

DR. GULICK: So, the direct cytotoxicity
on the renal tubular cells is known?

DR, BI SCHOFBERGER: Yes, we actually don't
know what the actual nol ecul ar mechani sm of the
cytotoxicity is, but what we have done with this
human organi ¢ anion transporter, we transfected it
into normal cells, CHO cells, | think they were,
and we found that those cells now were able to get
a lot nore adefovir into the cell through this
transport mechanism and the adefovir was nore
cytotoxic, it just killed the cells, but we
actually don't know what the nol ecul ar nmechani sm of
the actual cytotoxicity is.

DR GULICK: It is not thought to be
m tochondrial toxicity?

DR. BI SCHOFBERGER: It could be. W have
not | ooked at that per se.

DR GQULICK: Just in a related question,
what percentage of people who have rena

abnornmalities have irreversible renal abnormalities
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either fromyour 30 ng group or fromthe 735 study?

DR BROSGART: Fromthe 435 study--

DR GULICK: Sorry, 435

DR BROSGART: --it would be very
difficult to assess, and the reason being these are
patients who, by and large, don't discontinue their
drug. These are patients who are wait-listed for
transplantati on with | am vudi ne-resi stant HBYV,
whose hepatitis is out of control or they are
post-transplantation, and they are in danger of
losing their graft.

So, these are patients who are struggling
to hold on to life, and even when their rena
function changes, the physicians would work with us
in whatever way we were willing to work with them
to adjust dose, so that patients could stay on
drug.

The changes seen in renal function in
those patients are conpl ex because they were
occurring in and around new surgeries, sepsis, et
cetera, so that the patients continued on drug--

DR GULICK: Can | just stop you? Let's
focus, then, on the 30 ng, the patients with nornal
renal function who got 30 ng, what percentage had

irreversible renal changes?
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DR. BROSGART: Patients resol ved upon
di sconti nui ng drug.

DR. GULICK: One hundred percent?

DR BROCSGART: In the patients in the 437
study, they resol ved upon discontinuing drug. The
patients were only dosed for 48 weeks on 30 ng.

The changes occurred between generally, you know, 6
mont hs and 12 nonths, and then patients came off of
drug.

DR GULICK: So, it was 100 percent
reversible in anyone who had an el evation in
creatinine on that study?

DR BRCSGART: In the 437 study, yes.

DR GULICK: Ckay, great.

DR. NGUYEN. M. Chairman could | just
make a comment on that?

DR GULICK: Ckay.

DR. NGUYEN:. According to our analysis for
the patients in the 30 ng group, the percentage of
peopl e that resolved, that is, you know, with the
serum creatinine going to below 0.2 ng/dL was 61
percent .

DR. BROSGART: But actually, though, Tan,
for the patients who had a creatinine greater or

equal to 0.5 ng/dL above baseline, the protoco
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1 definition of resolution was |less than or equal to
2 0.3, and that was the analysis | was speaking to.
3 DR. GULICK: So, 100 percent of people
4 returned to less than 0.3.

5 DR. BROSGART: Less than or equal to 0.3

6 for patients who had a greater or equal to 0.5.

7 DR GULICK: Ckay. That seens |ike a good
8 place. In the imortal words of sonebody, it's

9 | unchti ne.

10 DR BROSGART: | think there were two

11 peopl e who said that.

12 DR GULICK: At |east.
13 We will break until 2 o'clock. Thanks.
14 [ Wher eupon, at 1:15 p.m, the proceedings

15 were recessed, to be resunmed at 2: 00 p.m]

file:/l//[Tiffanie/storage/0806ANTI.TXT (210 of 371) [8/20/2002 12:54:30 PM]

210



file:////[Tiffanie/storage/0806ANTI.TXT

211
1 AFTERNOON PROCEEDI NGS
2 [2:05 p.m]
3 DR. GULICK: Hopefully, everyone had a

4 good | unch.

5 There were a coupl e nmenbers of the pane
6 who didn't get a chance to ask questions, so Dr.

7 Brosgart, if you wouldn't mnd, and the agency,

8 too, | just wanted to give the other panel nenbers
9 who hadn't had a chance to ask any questions that
10 t hey had.

11 Dr. Englund, do you want to start us off?
12 DR. ENGLUND: | had two quick questions.
13 Do you have any information with any of the other
14 i mmunosuppr essors besi des CSA, besides

15 cycl osporine, or are you planning to collect that?
16 DR BROSGART: The data we will be

17 collecting is with both cycl osporine and

18 tacrolinmus, and in the patients, about half of the
19 patients were on cycl osporine, about half were on
20 tacrolinmus, and then there was a small percentage
21 that were on both of them concomtantly.

22 DR, ENGLUND: | just wanted to nake sure
23 that you weren't just linmting it to cyclosporine.
24 DR. BROSGART: No, | think the question

25 that was asked specifically by Dr. Sun was were you
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addr essi ng cycl ospori ne.

DR ENGLUND: Then, | have anot her
question. This goes back to your study design. Do
you have, for those of us on the comrmittee, | ama
little bit confused as to the nunbers of patients,
who got what, in your 437 study after week 48.
understand there are reasons for it, but were there
any participants that really got placebo
afterwards? | don't want median, | want |ike nore
t han numnbers.

[Slide.]

DR. BROSGART: Well, these are the nunbers
of patients who continued on the 437 study, so of
the 511 patients who entered at week zero, at week
48, 142 of the adefovir 30 ng patients went to
pl acebo. O the 10 ng patients, the 171, 71 of
them went to placebo as randoni zed, and 85 went to
adef ovir.

In the placebo group, 167 patients, 138
went on.

DR. ENGLUND: W know that, right, but
then accidents happened. So, did any of the people
that were assigned to placebo, actually get placebo
for the next 6 nonths?

DR BROSGART: The m sallocation of dosing
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occurred after patients were al ready random zed and
on their as appropriately randoni zed therapy, and
during the msallocated period, patients received

m sal | ocated drug, and every nonth it could have
been sonething different.

So, some patients had no m sall ocat ed
drug, sone patients only had one nonth of
m sal | ocated drug, so if they were supposed to be
on placebo, they received one nonth of adefovir 10
mg during this misallocated period, and sone
patients who shoul d have been on 10 nmg received one
month or nore of placebo during the nisallocation
peri od.

DR. ENGLUND: Do you have a table
summari zi ng what people actually got, what the
reci pients actually received, for exanple, of the
pl acebo? Were there any that continued to get
pl acebo? You have given us nedi ans of how nmany
weeks they actually got.

DR. BROSGART: Each of 416 patients
received at | east one nmonth or nore of nisallocated
drug, so patients who were supposed to be on
pl acebo, got placebo as random zed until their
first misallocated dose, and the data is censored

for each person. Each individual's anpbunt of
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foll owup, therefore, is different in the
appropriately allocated period and in the
m sal | ocat ed.

We have nont h-by-nonth data for each
i ndi vi dual patient, where you can | ook for each
i ndi vidual patient to see what they got, but it is
not as if there was a pattern where one nonth
everybody only got pl acebo.

DR. ENGLUND: No, | was just hoping you
had a summary slide that showed if patients--

DR BROSGART: It would be difficult to
summari ze like that. You can summarize nedian time
in the different phases, but then you really have
to go to the individual patient to understand what
happened in each patient experience.

DR GULICK: Dr. London, | believe you had
a questi on.

DR. LONDON: This has to do with
preclinical studies, and you said that there were
studi es in woodchucks, and ny question is were
those carried out |ong enough to know whet her |iver
cancer occurred at the sane rate, was del ayed, was
reduced by the adefovir treatnent?

DR. BROSGART: Right. | will have Dr.

Tayl or cone up to discuss our preclinical studies,
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or actually, does Dr. G bbs want to answer that?

The woodchuck studies were carried out for
12 weeks.

DR GULICK: There are several follow up
thi ngs. The sponsor asked that we give thema
little nore tinme.

DR BROSGART: Actually, | have the
answer s.

DR. GULICK: Are you ready to go?

DR BROSGART: Yes. | told you | just
needed a little nore tine.

DR GULICK: Well, we gave it to you,
guess.

There were a coupl e questions that cane up
in the question and answer that they wanted a
chance to respond to.

DR. BROSGART: The first question, there
seened to be some confusion as to whether or not it
had been answered and clarified or not, and that
had to do is there a difference between people who
had bi opsies at week 48 and who didn't undergo
bi opsies at week 48, was there a difference in
those patients.

There was not a difference in baseline

Knodel | score between patients who had bi opsies and
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didn't have biopsies, and it occurred equally
distributed in the different treatnent armns.

So, | thought | had answered that, and
then soneone said they thought | hadn't, so | just
wanted to make sure that that question was
answer ed.

My understanding is there were two
questions that we needed followup. One was in the
pati ents who continued on adefovir in the second
year, the 164 patients, in the 6 percent who had
ALT flares, what happened with the HBV DNA

VWhat appears is that there is a transient
blip upin DNA at the tinme of flare, but all the
flares resolved, and as the flares resolved, the
DNA canme back down. So, that was the answer to
that question.

The next question--and | am not sure who
asked it, whether it was Dr. Sjogren or Dr.

Sherman, | know it was fromthat corner--had to do
wi th worsening of histology in patients who had HBV
DNA | ess than 400.

In Study 437, there were 10 patients with
an HBV DNA | ess than 400, who didn't have
hi st ol ogi cal inprovenent, and by that, | nmean the

primary endpoint, at |least a 2-point decline in the
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Knodel I necroinflanmatory score with no
acconpanyi ng worsening in fibrosis, but when you
actually l ook at their individual scores, 9 out of
10 of those patients had no worsening in their
Knodel | score, 1 out of 10 increased by 1 in
necroi nflammati on and by 1 in fibrosis.

O the 10, 3 had hepatitis B e-antigen
seroconverters, 5 had e-antigen loss, in 1 there
was no change of sero status, and in the |ast
patient of that 10, their e-antigen status was
m ssing at week 48.

In terms of ALT, in 9 out of the 10, their
ALT had normalized, and in 1 out of 10, it was
mldly elevated. This is consistent that if you
are beginning to see an i mrmunol ogi cal i nprovenent,
even if the HBV DNA is suppressed, you may not see
i mprovenent in the liver biopsies because you nay
be seeing a response to the inproved i mmunol ogi ca
control

In Study 438, there were 21 patients |ess
than 400 who did not neet the primary endpoint. O
those, 20 out of 21 showed no worsening in their
Knodel | scores, 1 out of 21 worsened. You can't
| ook at e-antigen seroconversion in that

popul ation, but for ALT, 18 of the 21 had
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nornmalized and 3 of the 21 were just mldly
el evat ed above the upper Iimt of nornal.

So, we see inprovenment in alnost all of
the patients in terns of other efficacy paraneters
i ncludi ng not having actual worsening of their
Knodel | scores. It is just that they didn't neet
that primary endpoint of at |east the 2-point
decline in Knodell necroinflamuatory score with no
acconpanyi ng worsening in fibrosis.

So, | think those were the two outstanding
questions, Dr. aulick.

DR. GULICK: Thank you

And the agency, Dr. Nguyen wanted to
address the question of reversibility of rena
abnormalities.

DR. NGUYEN. Yes, thank you, M. Chairnan.

I just wanted to bring your attention to
Slide No. 25 fromthe FDA presentation

[Slide.]

That is nephrotoxicity in Study 437. Now,
it all depends on how you defined nephrotoxicity
and how you defined reversibility of
nephrotoxicity, but based on what we defined, that
is, if a patient got an increase in serum

creatinine greater than 0.3 or equal to 0.3, and
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subsequently, during follow up, the serum
creatinine woul d decrease down to less than 0.2 or
equal to 0.2, then, suddenly you can see the
nunber, the proportions of patients in the two
adefovir treatnent arms with respect to resolution
of serumcreatinine, 77 percent in the adefovir 10
mg had that type of resolution versus 39 percent in
the 30 ng.

Now, if you set that resolution, the
threshold a little bit higher, say, 0.3 or 0.4,
then, certainly the nunbers will change, but we
just wanted to bring to your attention that
subtlety, so that may be why Gl ead' s nunbers
appear to be rmuch nore positive, because | think
the threshold was set a little higher, 0.3.

DR GULICK: So, just as a followup
question, so you are saying in people that elevate
greater than 0.3, if they resolve to less than 0.2,
it is about 13 percent who don't do that by the
Slide No. 25? | amsorry, in the 10 ng.

DR. NGUYEN: In the 10 ng, you can say
that 13 patients or 4 percent of them actually had
a creatinine increase greater than or equal to 0.3
from baseline, and anong the 13 patients, 10 of

them actually had serumcreatinine is subsequently
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decreased to equal to 0.2 or less than 0.2, so that
we coul d consider as resol ved

DR. GULICK: So, that would be 13 percent
who didn't resolve in that group.

DR. NGUYEN. Right, exactly--23 percent
did not resolve. | couldn't do that calcul ation
qui ckly.

But in Study 438, we did not coment on it
because a nunber of the patients with creatinine
abnornmalities was relatively low, but if you turn
over to Slide No. 33, for Study 435, you can see
that the proportion of people--1 amjust talking
about cohort A only because of the confounding
factors in cohort B--so just |ook at cohort A only.

You can see that our threshold for
resolution is set a little higher now, we are
setting at 0.3. So, you can see that 86 percent of
patients who had the abnormality in cohort A did
not achieve resolution at the last followup tine.

DR GULICK: Just to clarify, Carol, when
you mentioned that 100 percent had resolved, it was
a different cutoff in terms of resolution.

DR. BROSGART: Right. | thought you were
asking, Trip, about patients who had greater or

equal to 0.5, and the patients who had greater or
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equal to 0.5 all did resolve, but in the patients
who had greater or equal to 0.3 ng/dL increase in
serum creatini ne through week 96, there were 29
patients.

Twenty of these resolved to |less than or
equal to 0.2 while continuing on adefovir 10 ny.

Ei ght patients remai ned stable at the greater or
equal to 0.3 range, which would have been a 0.3 or
a 0.4. It didn't include anyone who was greater or
equal to 0.5.

They were stable, so they weren't

changing, but |I think it is inmportant to know that
5 of those 8 were patients who began adefovir in
Year 2, so they have been on placebo in Year 1, and
we reset their baseline for where they were on the
first day right before starting adefovir 10 ng.
Al'l of their baselines were higher than their
prescreeni ng baseline or their entry, and if we
used either their entry baseline at day zero, back
when the study began, or if we used their
screening, they were either at or below their
screening or baselines val ues when they had this
0.3 increase.

DR. GULICK:  Ckay.

DR. BROSGART: And then the other patients
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who had the 0.5 resolved. There was only two, one
resol ved on drug and one resol ved off.

DR. GULICK: So, the observation is that
the apparent discrepancy is really just related to
what kind of a difference we are tal king about.

DR. BROSGART: Right, and we agree that
for the 0.3, we were using a less than or equal to
0. 2.

Open Public Hearing

DR GULICK: | think we will close the
question period at this point, and we will nove to
the open public hearing. W have four people that
have signed up. It would be nbst convenient for us
if people could use the mke in the front.

| understand there are sone tinme
constraints fromsone of the people, so the first
person we would like to have speak is Rochelle
Yedvarb who has signed up

MS. YEDVARB: Hello. M nane is Shelly
Yedvarb and | amfrom Plantation, Florida. G ead
Sci ences arranged for me to be here today. | need
to tell you that there was nothing that woul d have
stopped nme from being here today because that is
how inportant it is for me to tell you ny story.

The fact is | would not be standing here
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today talking to you if it wasn't for adefovir, and
for my wonderful Dr. Eugene Schiff. One year ago,
in March, | becanme very ill with hepatitis B. |
had broken through the Epivir and had a severe case
where ny liver started to shut down and | was just
monents away froma liver transplant.

For the last 16 nonths, | have been able
to have ny life back and experience ny life with ny
husband of 33 years, ny two children, ny son-in-Ilaw
and ny brand-new granddaughter Gabrielle, who is 18
nmont hs ol d.

I have appreciated life thanks to adefovir
giving me back my life. Having |ost ny own nother
when | was pregnant with ny daughter, it was very
important for me to be around for my daughter when
she had her child. | didn't want her to mss out
on what | mnissed out on. Adefovir nade it possible
for me to be here for her and ny son and husband,
as well.

But, first, let me tell you a little bit
more about how | got to that point. It is believed
that | contracted hepatitis B as a child, about 10
years old. There are sone theories about how | got
it, but I was quite young.

| lived with this disease for
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approxi mately 18 years before | even knew | had it.
I had sone synptons, but | was not aware what they
related to. My first major episode occurred after
my son was born when | was 28 years old. | was
very, very ill, and | was unable to care for him
and ny young daughter for quite sonme tinme.

It took a year until | was back
functioning nornmally again. During that tine, |
had | earned | had hepatitis B. | was hoping that |
woul d recover, but unfortunately, | was one of the
10 percent who ended up with chronic hepatitis B
The virus never left ny system

I was able to adjust and live with the
synptons, but, in the neantime, | lived ny life,
raised ny famly, worked as a psychot herapi st,
taught at a local comunity college, and did
community service work. | worked hard, but sone
days | didn't feel really very well at all

I had synptonms of hepatitis, persistent
hepatitis, | was tired, irritable, | had edema, |
had insommia. As a matter of fact, | couldn't
renenber the last tine | had a good night's sleep
for a very long tine.

But there was no treatnment for ny di sease

I woul d have bl oodwork, | woul d have ul trasounds,

file:/ll/[Tiffanie/storage/0806ANTI.TXT (224 of 371) [8/20/2002 12:54:30 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

225
woul d be foll owed by ny physicians, but nothing
coul d be done.

In 1997, ny enzynes started to el evate and
I went for a liver biopsy. At that tine, it was
| earned that | had cirrhosis of the liver from
hepatitis B.

I had done everything right. | had a good
diet, | abstained fromalcohol, | rested, | did
everything | was supposed to, and | was just
getting sicker. | was pretty devastated at the
time. My daughter was about to get married, | was
supposed to be happy. W had a |ot of exciting
events happening, but | nust tell you | was pretty
sad and pretty scared.

Shortly after that, | was put on Epivir,
but the relief fromEpivir only lasted a short
whil e, and about two years after that, and that was
16 nonths ago, ny worst fears materialized. |
becane sicker and sicker with hepatitis B. The
Epi vir no | onger worked.

| became resistant and had a very severe
case of the virus. This was 16 nonths ago. M
granddaughter was just born, | was working ful
ti me seeing about 40 therapy patients a week. It

was hard for ne to tell what was wong because ny
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synptons sort of were simlar to just being
exhausted. | had bl oodwork at the tine and
di scovered that nmy enzymes were over 700, ny
hepatitis B was back with a vengeance

I called the University of Mani and went
to see Dr. Schiff inmediately, who i mediately
recogni zed what had happened. He began to check ny
blood daily to see if it was just a fluke, the
tests were just a fluke. One week | ater he was
able to get me into the trial for adefovir.

He was quite confident that if | got onto
this nedication, that | would be better and it
would work. | was told at the tine to go hone and
rest and wait and see. They said that it would
take between 22 and 26 days to know if the
nmedi cation would turn the virus around.

Meanwhile, | was sick in bed, unable to do
anything, and | was nonitored every other day with
bl oodwork as my enzynes began to clinb higher and
hi gher and hi gher, and at sone point, | don't think
Dr. Schiff even told ne what they were because he
didn't want me to get any nore frightened than I
was, because they were pretty high

I didn't inprove in the first 21 days, and

I was put into the hospital for a transplant. |
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will never forget the day, sitting, getting ny
bl ood taken for the transpl ant surgery when they
took 20 tubes of blood and were trying to match me
for a new liver.

I went into the hospital jaundiced and
very close to liver failure. On day 24, | was
admtted to Jacksonville Menorial for a possible
liver transplant, | didn't know what was going to
happen. | only believed | had a few days to go.
That is when the nmiracle happened. On day 24, ny
enzynmes went down from 3,000 to 1,800. The
adefovir was working. It stopped the virus from
replicating.

I got nmy life back you see with no
transplant. | would live with my own liver, |
woul d recover. See, adefovir is nmy mracle drug,
it's my wonder drug. M liver functions, in
several nonths, went back down to normal. | had no
sign of the virus, a virus | have had all ny life.
There is no trace of it right now On one little

10 mg pill a day, | have so nuch hel p.

For 15 nonths, | have been involved with
my fanmily and friends, | have been back at work
with nmy patients. |1 amactually able to travel and

do anything that | want, the adefovir keeps
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working. | have nmy life back. | get to be with ny
husband, mny children, nmy grandchild, have fun, have
my life.

I want to thank everybody here who was
i nvol ved in developing this drug. Wthout it, |
woul dn't be here, and this is what | believe.
Everybody deserves a chance to get better, to
recover. | amso lucky. This drug needs to be
avail abl e to anyone who needs it, so they could
have their |ife back.

By the way, | had no side effects, no
symptons. | feel stronger and better than | ever
have in ny life. Actually, what | have learned in
the last year is what it really feels like to fee
good, because | don't think | ever really knew.
have nore energy and nore stanmina than | ever
i magi ned possi bl e.

The only side effect | have - optimsm
optimismthat this will work for nme for a |ong,

I ong tine.

Thank you for this opportunity to speak

DR GULICK: Thanks very much for sharing
that with us.

The next person to sign up is Elias

Anast asopoul os.
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MR ANASTASOPOULOS: Good afternoon,
everybody, |adies and gentlenmen. Thank you for
this opportunity for ne to be here today as an

expert of sorts, an expert because | have a fault

habit, | just be here for half of ny life.
I was born in Greece in 1942. | inmigrate
when | was only 15 years old. | live in Mntrea

for 15 years, which | grew up. That's where
found ny wife and | married, and | have three
beautiful kids.

| went to school and becane a French chef,
which with that | did open many restaurants and
was very successful until | becane 30 years ol d.
nmoved to Daytona Beach. That's when | discover
that | had that virus, that virus which has been
with me for 30 years.

I felt extrenely fatigued when | really
had the synptons, and went to a doctor, a friend of
m ne, which was trying to find out what was wrong
with me for three nonths. He couldn't tell what
kind of sick I was, why | was sick

Finally, I went to Gainesville, Florida.
That's when they told ne that | had hepatitis B or,
in those days, they didn't know exactly. They told

me non-A, non-B, they weren't sure. Thanks to a
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famly friend that | have in Mam, he introduced
me to Dr. Schiff.

Vell, | amsorry, but every time | mention
that nane, tears cone in ny eyes. | could call him
as a snmall God, and my priest, he told ne that's
okay, you can call hima small CGod

Well, he explained to me in bare terns
what was that virus, not only | had hepatitis B
virus, but | had a very weird virus. As he
explained to ne, it was not the comon virus that
we know about. Well, he asked nme to go every six
mont hs, and | know Dr. Schiff now for 28 years

Until 1993, we thought we were doi ng okay
al though | was weak, but | was doing okay. That's
when the virus came, and we had a severe attack. |
felt extrenely weak, |ike never before. M liver
getting extrenely damaged, and we will not stop it,
we couldn't stop it.

They put ne on three rounds of interferon
For several nmonths, | was very sick, | reacted
terribly. W couldn't do nothing to stop the
virus. In ny opinion, interferon nade it even
worse. This is what | believe today.

In April 1994, we couldn't wait anynore.

Then, | had a liver transplant. At that tine, they
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weren't doing many transplants for hepatitis B
because they were afraid that the virus would cone
back. Dr. Schiff felt we had the only chance to
treat it with i munoglobulin. By the way, that
medi cati on was very expensive, but | would pay it
again just to be here.

Dr. Schiff thought with doing that and
have the transplant, we had a good chance, and he
was right. At that time, the well-known transpl ant
surgeon Andreas Tazakis had joined the team at
University of Mam, and they perforned the surgery
on me. | had a liver transplant April the 10th.

At first, even after sone rejection
conplications and some problens, | thought that we
had the virus under control, but only for a few
mont hs, the virus reappeared, cane back to ne,
stronger than ever.

The outl ook seemed very grim and it
| ooked |ike we were at the end of the rope. Dr.
Schiff then decided then that | had to become the
first liver transplant patient to try | am vudine,
the first, as he told me, in the whole world, not
only in the United States.

Nobody can i magi ne how happy | was after

goi ng through the transplant, and a few nonths
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1 later | was thinking that that was it. | did all
2 this for a fewnonths of life. WIlI, | had the
3 | am vudine and | felt good. | felt good for about

4 two and a half years.

5 Then, | find out that the virus was com ng
6 back very strong. | renenber the day that ny
7 surgeon, Dr. Tazakis said, you know, "Elias, | am

8 getting ready for the second tinme around for

9 anot her transplant."”

10 Don't m sunderstand, | would go 10 ti nes,
11 I love life, but that is not sonething that anybody
12 should go through. It is very difficult, very

13 hard. Many nore other people went on that

14 medi cation, |am vudine, and they did nmuch better

15 In fact, | have heard of people that they still go
16 on for five, six years. | wasn't that |ucky, |

17 only had about three years and a hal f.

18 Soon thereafter, when the doctor told ne
19 about the other transplant, he says, "Well, we have
20 one nore hope. We will ask Dr. Schiff if he could
21 do sonething about it," and I will never forget

22 that day when we call your office, Dr. Schiff, you
23 were in Venezuel a.

24 | said, "Well, how could he do all that by

25 being in Venezuela," and your office told ne he
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could do it just the sane by being that far away.
Well, we had biopsy then and the doctor

says to me, "Well, you have fibrosis," and Louie
said, "You don't have long." And | knowin a few
days after that, they call ne and they had good
news, that | was to have the new nedication, this
nmedi cation which it is a mracle.

Since that, it was sometinme in 1999,
springtime, in a fewnmonths | felt the difference
when ny HBV DNA and ALT | evel s were dangerously
hi gh, soon after taking that nedication, ny |eve
declined and after several nonths, the virus was
undet ect abl e.

Now, you all can inagi ne when the nurse
told that there is nothing, we couldn't find the
virus. Are you all famliar with the Greek dance?
I didit.

That's the first tinme after 30 years, |
can tell you that | feel human again, | feel good
There are days that | don't even think about what

happened to me, because nme body hel ps nme to say,

well, there is nothing wong with you, there is no
fatigue, | don't even feel that | have to sleep
because normally, | sleep only 5 hours every 24
hour s.
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When | was sick, | did 10 hours. Wen
go nore than 6 hours, | know that | am sick, and
Dr. Schiff, believe me, | only sleep 4 hours now,
feel strong.

You say about side effects. Well, the
nurses prepare you and the doctors, that since it's
a new nedi cation, there will be sone side effects.
| never care about it, | said keep ne alive, and
don't care about side effects.

Well, I want you all to know that with
this nedication, there is absolutely no side
effects, there is no nausea, | don't feel anything.
| take it just like an aspirin, | don't think about
it, and it has no side effects.

| feel normal. Because of this drug, |
can hug ny kids, ny grandkids, and they don't fee
sorry about nme anynore. They look at ne that they
have a healthy father and a healthy grandfather. |
would Iike to be a proof to the other people and
ot her, you know, sick people with hepatitis B, to
see that there is life, there is future.

I would like to convince this comrmittee to
approve this drug, so others can benefit like |
have. | can say one thing. You know, every tine |

go to that clinic, Dr. Schiff, | see many peopl e,
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that they have been there for quite a few years,
because we have to go every nonth, and the thing
that makes ne sonetinmes confused, | don't know what
tothink. | amguilty, I amalive. Many faces
that | have seen in your office, that is no |onger
around with us, and | keep asking nyself if that
drug had cone out two, three years ago, or five

years ago, if this opportunity had been given to

everybody, | think I would have seen their faces
around.

I am confused, you know, | don't know.
amlucky. | amaguilty because | was one of them

that | amalive

I amfortunate to see seven grandki ds
growing up. | wish I had a picture, which | only
had themafter | got the transplant and | have that
medi cation. | amplaying with them Life is back
normal to ne.

| beg you, please give this opportunity to
many ot her people. They are waiting to have this
medi cati on.

Wth this, | finish today. Thank you that
I had this opportunity to talk in front of you,
and, please, have this medication available for

everybody, special to sone countries like where
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was born in Greece, there is about 10 percent of

the people affected with this virus. |If this virus
get all over the world, how many people wll that
benefit? | bet you

Thank you.

DR. GULICK: Thank you very nuch.

Next to sign up to speak is Larry Kraner.

MR. KRAMER  Good afternoon

My nane is Larry Kramer. | ama witer.
I amthe cofounder of Gay Men's Health Crisis, the
world's first AIDS organization, and | amthe
founder of Act-Up, the protest group

Needl ess to say, | amnot accustoned to
appearing on behal f of any drug conpany. | have
paid my own expenses to appear before you today to
testify in behalf of adefovir, which | consider to
be a wonder drug, and which | believe helped to
save ny life.

| tested H V-positive in Novenber 1988
al though | believe | was infected at |east 10 years
earlier. | believe nmy hepatitis B al so goes back
to the md-to-late 1970s. |In February 1994, |
began | ow dose AZT, not for H'V, but for ny
declining platelets for which it has continued to

prove nost useful
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In August 1995, | began taking 3TC Epivir
for nmy hepatitis B. In August 1999, | was on

vacation in London when | became very sick with a

fever of 103 degrees. | immediately flew hone only
to di scover that no reason for the illness could be
found. In retrospect, | believe this is when

becane resistant to 3TC. The dreadful, nmalign, and
evil daxoSmithKline, which | have hated since it
was the dreadful, malign and evil Burroughs
Wl | cone, was finally getting back at ne.

I should say that over this period, a
persi stent cough that | had had so long | cannot
pi npoi nt its conmenci ng becane increasingly worse,
so that there were days when | could not speak a
sentence wi thout hacking. No tests or specialists
could define its cause or recommend anything to
suppress it. Believe ne, | tried everything

I n August of 2000, Dr. Anthony Fauci saw

me and told nme that | | ooked sick and he was
concerned. | weighed 135 pounds, down sonme 30
pounds from ny normal weight. |Indeed, | |ooked and
felt like | was 100. | had no energy or appetite.

He adnmitted ne to the hospital at NI H
where two days later | received the news fromDr.

Jay Hoofnagle that ny liver was in very bad
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condition indeed. He told me, as he did Dr. Fauci,
of a new experinmental drug called adefovir which
m ght be of help to ne. In any event, there was
not hing el se to take.

On Cctober 13th, 2000, | underwent the
first of what would be five tappings of mny
increasing ascites. The first one relieved ne of
10 liters. This is what | |ooked Iike just over a
year ago.

On Cctober 16th, 2000, | started adefovir
inan NIH trial under the supervision of Dr. Judith
Fal oon. My hepatitis B viral load at this date was
8 billion copies per millinmeter of blood.

For the next nonths, ny liver functions
i ndi cated great trouble. Mre and nore fromny
various doctors, particularly Dr. Donald Kottler of
St. Luke's and Dr. Samuel Seigal of M. Sinai, as
well as Dr. Fauci, | was hearing the tinme was
running out on ny liver. Mre and nore | was
hearing that | had just six nore nonths to live.

| accepted this fate and was prepared to
die. Early in 2001, Dr. Faloon told nme that she
believed | might be eligible for a liver
transplant. For the first tine, transplants were

bei ng done on people coinfected with HV and
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hepatitis B. |Indeed, the NITH was preparing a
protocol to study just these.

She gave ne a list of possible transplant
centers and firmy suggested | investigate them
She repeated her suggestion on my next nonthly
visit to NIH for my adefovir. So began the arduous,
exhausting, tine-consuning task of locating a
transplant center that would accept ne and
i nvestigating whether ny insurance woul d pay for
ne.

As anyone who has had to deal with an
expensive, rare, and life-threatening disease,
these are no easy tasks given the state of our
entrenched bureaucracies particularly when one has
been told he has so little time left to acconplish
all of this.

| believe this is where adefovir becane
particularly life saving. | was now feeling
wonderful and full of the energy necessary to pitch
right in and fight. So, to repeat, as ny liver was
evidently deteriorating quickly, my overall health
was actual ly inproving.

My taps for ascites were still needed, but
my hepatitis B viral |oad was decreasing. | had

been investigating and what | was hearing was
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frightening. | mght die fromsuch a transplant,
too. M initial visits to M. Sinai, New York,
where | live were not calnming. Doctors were
unpl easantly di scouraging, and it was evident that
they were unconfortable perform ng surgery on
peopl e |ike ne.

Eventual |y, after much preci ous waste of
time, thankfully, they turned me down. Then,
heard about, and eventually met, Dr. John Fung, the
head of the University of Pittsburgh Medica
Center's Thomas E. Starzl Transplant Institute.

For those of you who do not know this, Dr.
Starzl actually invented the liver transplant, and
the Starzl Institute is the parthenon of
transplants. Dr. Fung was far nore encouragi ng and
supportive of ny transplant, and | applied for
eval uation and listing there.

Unlike M. Sinai and al nost every other
medi cal center | have discovered, Dr. Fung believes
that the transplanting of the coinfected can no
| onger be considered an experinental operation

Thi s has now been confirnmed, as you know,
rightly in the New Engl and Journal, and he is
willing for the rights of the coinfected to now be

treated equally. Indeed, in rapid order, | was
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1 accepted for listing by Starzl and Medicare and
2 Enpire Blue Cross approved ne for a liver

3 transpl ant.

4 As | said, the closer | was getting to ny
5 transplant, the better I was now feeling. | was
6 gai ni ng wei ght, and my energy was strong. | was

7 feeling so good that | was wondering if | should

8 put off the transplant perhaps indefinitely, that

9 if | stayed on the adefovir, which was obviously

10 why | was feeling so nmuch better, perhaps in

11 addition to reducing ny ascites and my hefty viral
12 load, it would also cure the cirrhosis that was

13 causi ng ny ranpant end-stage liver disease.

14 Wsely, | was advised not to be so casual,
15 that adefovir has not yet acconplished that. By

16 the time | left the NIH adefovir trial in Cctober
17 2001 to transfer to the one at UPMC, ny hep-B vira
18 | oad had decreased to 4,000 copies per mllimeter
19 of bl ood.

20 By the time | left the NIH one year after
21 starting adefovir, there was no ascites in ny

22 system as per an ultrasound there. | had ny liver
23 transplant on Decenber 21, 2001. Dr. Fung said the
24 old one was truly on its last |egs.

25 I was the 22nd coinfected person to
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receive a new liver, and at 66, the ol dest person.

| believe ny transplant is considered to be a great

success. | do know that each and every single day,

| feel wonderful. M awful cough di sappeared the

m nute | canme out of the operating room M HYV

viral load and T cell count continue approxi mately

what they had been before, alnobst undetectable for

the first and in the 400s for the latter, although

now | rust take the dreaded cocktail.

But because | am H V-positive, | require
next to no anti-rejection drugs, the only benefit |
have found from being H V-positive, and there is no
detectabl e hepatitis Bin ny system No one wll
say that it has gone fromny system conpletely, but
no one will say it hasn't, and I amstill on ny
daily dose of 10 ng of adefovir.

I received the liver of a 45-year-old man.
Dr. Fung and his fell ow surgeons say in all
seriousness that we are as old as our livers, and
he thinks it possible | have another 20 years of
life. Indeed, | feel 45 at nost.

Thank you, Drs. Fung, Fauci, Fal oon, and
Kottler, and thank you, Glead, for saving ny life.

Has anyone got any questions?

Thank you.
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DR GULICK: Thank you very nuch.

Qur final person to sign up is Al an
Br ownst ei n

MR. BROMSTEIN: Thank you very nuch.

I am Alan Brownstein. | amthe President
and Chi ef Executive Oficer of the American Liver
Foundati on.

ALF is a national voluntary health agency
dedi cated to preventing, treating, and curing
hepatitis and other liver diseases through
research, education, and advocacy. W are nade up
of patients and famlies as well as nedical and
scientific | eaders organi zed through chapters
t hr oughout the United States.

I am here today to tal k about hepatitis B
and to share with you the personal stories of
pati ents who have been afflicted with chronic
hepatitis B.

We are pleased that you are review ng the
new drug application for adefovir for the treatnent
of chronic hepatitis B. W are not here today to
speak to the safety or efficacy of adefovir, but
rather, to speak to the urgency concerning chronic
hepatitis B and the need for expeditious review for

all therapeutic agents considered for the treatnent

file:/l//[Tiffanie/storage/0806ANTI.TXT (243 of 371) [8/20/2002 12:54:30 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

of hepatitis B

As you know, hepatitis B is a mmjor cause
of chronic hepatitis, cirrhosis, hepatocellul ar
carcinoma, and that there are nore than 1.2 mllion
Americans with chronic hepatitis B infection, and
an estimated 15 to 25 percent will die of related
conplications. As you al so know, there are about
6, 000 deaths each year as a result of chronic
hepatitis B.

In the U S., the incidence of hepatitis B
has declined dramatically from 450, 000 per year in
the 1980s to 80,000 per year at the dawn of the
21st Century thanks largely to effective public
heal th i nmuni zati on prograns. However, this 80, 000
nunber nust be coupled with the underlying
preval ence of hepatitis B, over 1.2 nillion, along
with the high preval ence and associ ated i nci dence
anong new i mmigrants especially from sel ect Asian
popul ati ons.

At this tinme, alpha-interferon and
| am vudi ne are the only FDA-approved therapeutic
agents known to have a lasting beneficial effect in
the treatment of chronic hepatitis B. Interferon
has been known to produce long-termrem ssion in

about one-third of selected patients.
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Wth | am vudi ne, managenent of chronic
hepatitis virus, the hepatitis B virus, has been
initially successful in 20 to 30 percent of
patients. The problem however, as has been
di scussed, is that resistance occurs in about 15
percent of treated patients each year after they
are treated.

Thus, there is a dire need for nore
treatment options for patients with chronic
hepatitis B who do not respond to interferon
therapy or who devel op | anmi vudi ne resistant strains
of the virus. Wthout further therapy, nany nore
will go on to die, and the nore fortunate will
receive liver transplants.

We are optinmistic with the devel opnent of
additional anti-viral therapies, one of which is
adefovir, you are review ng today. W are hopeful
that adefovir, for those of whom neither interferon
nor | am vudi ne was sufficient, will help a nunber
of patients who did not respond to either of these
agents.

We are grateful that you will be giving
all of your attention to this in your review of the
scientific data here today. W are also gratefu

that you have planned to conduct an overal
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scientific review about therapeutic agents for
hepatitis B tonorrow. W think that's great.

We understand that there are several new
drugs and therapeutic approaches being devel oped as
therapy for chronic hepatitis B. Al so of great
i mportance are the exciting new devel opnments in the

treatnment of hepatitis C that are on the horizon.

We hope that this cormittee will take into

account the pressing need for new treatments for
both of these fornms of chronic liver disease when
eval uati ng these new approaches and working with
their manufacturers. It is our viewthat it is
critical to streanline the process of approval for
new drugs and we appreciate and we are gratefu
that you appreciate the inmportance of expedited
revi ew here.

In closing, we thank you for your
attention to hepatitis B and your understandi ng
that there is a critical need for new therapies, a
critical need that needs to be addressed now.

At this time, | would like to take the
opportunity to share with some excerpts of letters
frompeople in different parts of this country who
suffer fromhepatitis B, including one fromDr.

Ti mot hy Bl ack, President of the prestigious
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Hepatitis B Foundation. Photocopies of the
conplete letters are included in your packets and
for inclusion in the record.

Dr. Tinothy Block, President of the
Hepatitis B in Doyl estown, Pennsylvania, wites:
"...there are nore than 400 mllion people
wor | dwi de who are chronically infected with
hepatitis B virus, with as many as 1.25 nillion in
the U.S. alone. These individuals will not benefit
from conventional vaccinations, which are so usefu
in preventing chronic infection. Since chronic
infection with HBV can lead to |ife-ending
cirrhosis and liver cancer in as many as 20 to 40
percent of those infected, as many as 100 nmillion
will die fromserious |iver disease without
effective intervention."

M. Janmes V. Hosman of Arkansas writes:
"Hepatitis B patients nust face each day know ng
that their condition is a killer and could take a
turn for the worse at any tinme. This nmakes our
condition very enotionally exhausting as well as
physically tiring. The only hope that hepatitis B
patients, |like nyself, have is that new and
effective treatments will be devel oped before it's

too late for us."
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A liver transplant recipient M. Edward
Petrai uol o of New Haven, Connecticut, wites:
"Wt hout the ongoing research that is conducted to
prevent and control HBV, | would not be alive
today. Medication has been devel oped that keeps ny
condition stable so that | can enjoy a relatively
normal life after transplant. However, further
t herapi es nmust be devel oped to bring this disease
under control so that transplantation won't be the
only renmedy."

M. Edmund J. Bl ake, another I|iver
transplant recipient living in New York City,

wites: .my condition deteriorated to the
poi nt that in June 1993, the prognhosis was
cirrhosis, cancer or even death. After waiting six
months, | received a liver transplant in Decenber
1993, about the tinme when | was told | had only a
week or two to live

If a drug is successfully devel oped and
utilized soon to renedy chronic hepatitis B
thousands of lives may be saved, with considerable
financial savings fromthe costly procedure | went
t hrough of over $500,000. The need is great, the

time is short."

Finally, there are sone thoughts from Mary

file:/ll/[Tiffanie/storage/0806ANTI.TXT (248 of 371) [8/20/2002 12:54:31 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Gong Sweeny of Rochester, New York. M. Sweeny

| ost her brother and nother to hepatitis B. She

wites: "It has now been 17 years that | have
known that | ama hepatitis B carrier. | first
becane aware of this when my brother becane ill in

1985. He had primary liver cancer. As a result of
hepatitis B, he was told that he had a short tine
to live, and two and a half nonths after diagnosis
he was gone. H s doctors strongly suggested that
all famly nenbers, direct and indirect, be tested.
It turned out that we were all, all of us were
positive. Two and a half years later, my nother
becane ill, and once again, two and a half nonths

| ater, she was gone."

"l appreciate your efforts to reviewthis
drug," she wites, "and | do hope that other
choices for antiviral drugs will be avail able
choices for nme in the future. M future may depend

upon it."

Those are sone of the faces of hepatitis B

t hr oughout Ameri ca.

| appreciate you allowing us the tine to
share those voices with you today.

Thank you.

DR GULICK: Thank you very nuch.
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That concl udes the four people who signed
up for the open public hearing.

Is there anybody el se who would like to
make a statenent, who did not sign up?

[ No response. ]

DR, GULICK: W will go ahead and cl ose

the open public hearing part of this neeting.

At this point, we are ready to receive our

char ge.
Charge to the Committee
DR BIRNKRANT: |If we could turn to the
questions, there are five questions that will be

posed to the conmittee today. The first three
require a vote.

The first question deals with the safety
of adefovir 10 ng in patients with chronic
hepatitis B. As the conmittee approaches this
question, we would like themto al so discuss
specifically the use of adefovir 10 ng in patients
wi th deconpensated |iver di sease and those with
basel i ne renal insufficiency.

In this question dealing with safety, we
woul d also like the coomittee and consultants to
comrent on proposals for nonitoring

adef ovi r - associ at ed nephrotoxicity and the
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situation with regard to di scontinuing adefovir and
pati ents devel opi ng hepatic flares.

The second question deals with efficacy of
10 ng of adefovir for the treatnent of chronic
hepatitis B. So, in addition to general coments
and a general vote on this question, we would al so
like you to discuss the efficacy in patients with
conpensat ed di sease, deconpensated |iver disease in
the setting of |am vudi ne-resistant disease, in the
setting of presuned precore nmutant disease, and in
coinfection with HBV and H V.

Question No. 3 involves a risk-benefit
di scussi on, so based on the discussion for Question
1, safety, and Question 2, efficacy, we would like
the conmittee to discuss the risk-benefit profile
of adefovir 10 nyg.

Based on the outcone of the votes, we wll
proceed to Question No. 4. Question No. 4 deals
with product labeling and in that question, we
woul d I'ike comrittee input again for nonitoring for
renal toxicity, perhaps nonitoring follow ng
di scontinuation of therapy, as well as perhaps the
conmittee could comment on the |ength of treatnent
in the setting of e-antigen seroconversion,

however, we may touch on this nore tonorrow.
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Lastly, we will be asking you about Phase
IV conmitnents, that is, the conduct of studies
fol |l owi ng approval .

Thank you.

Commi ttee Questions/ Di scussion

DR. GULICK: Thank you, Dr. Birnkrant.

Committee menbers, let's take the first
question first, which is once again: Has the
appl i cant denonstrated the safety of adefovir 10 ng
daily dose for the treatnment of chronic hepatitis
B?

Let's consider that as a general question
and then we will take up sone of the specifics
after some discussion.

Who would like to start? Thank you, Dr.
Wong.

DR. WONG The answer to the general
question is yes, they have denonstrated safety. |
think that the safety is patients with
deconpensated |iver disease, there is sone
information, but it would sure be nice to have
nor e.

Safety in patients with baseline renal
insufficiency, | think there is just not enough

safety data that we saw today to really nmake nuch
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of an assessnent there. This really seens to be a
question that is in the process of being studied or
pl ans are in hand to begin a formal study, but |
think we just don't know yet.

DR GULICK: Yes, Dr. London

DR LONDON: | think there is an
unanswer ed question about whether renal toxicity is
cunul ative, such that there might be very | ow
| evel s of inpairment over many nonths or years, and
since this drug is likely to have to be taken for a
long tine, | think that that is something that just
needs to be kept in mnd. | don't think it is a
reason to not approve the drug, but | think it is
sonmet hing that really needs to be considered.

I was not totally reassured by the
presentation of the data today that that would not
occur.

DR. GULICK: Dr. Hollinger.

DR HOLLINGER: | would agree with Tom
that clearly it appears to be safe for 48 weeks, in
my opinion, and | just don't think you have enough
data over tine to know whether this has sone
toxicity to mitochondria or other things in the
ki dneys and unfortunately it |ooks like, for the

vast majority of patients, if they are going to
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take a drug like this, it will have to be taken for
a real long tine.

The outcone, what we all want to | ook for
is aremssion. There is going to be a very few
that are going to actually get "cured" or becone
HBsAg- negati ve, as was true for |am vudine,
probably less than 2 to 5 percent if you conpare it
with a placebo group, and the seroconversion rate
from HBe-anti gen-positive to HBe-antigen-negative
also is fairly lowin these patients. | think it
was |ike 6 percent if you again subtract out the
pl acebo group.

You do have a little bit higher |evel of
ef fectiveness for the loss of e-antigen, but in
terns of safety, because of all that, it |ooks |ike
the largest mpjority will have to be treated for
several years, and that data is just not avail able
and clearly needs to be nonitored very cl osely.

DR GULICK: Oher thoughts, Dr. Fletcher?

DR. FLETCHER Based on the long-term
safety part, unless | ammnisinterpreting the
analysis fromthe FDA, | amreferring to Slide 27
I think it provides data that there is an increased
ri sk of nephrotoxicity with | onger termtherapy.

Pl ease correct ne if | ammsinterpreting
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these data incorrectly, but it says at week 96, 9
percent in Study 437 and 10 percent in 438, and if
at 48 weeks, that risk was something around 2 to 3
percent, then, these rates could be double to
triple after one additional year in ternms of the
rates of nephrotoxicity.

So, while | agree with the points that
have been nade about week 48, that therapy | ooks
quite safe, it does suggest with | onger term
therapy, that there is an increased risk of
nephrotoxicity.

DR G@UICK: Dr. So

DR SO | am al so concerned about the
| ong-term safety and nephrotoxicity issue. | was
just actually calculating sone of this on the
pl ane, and | figured based on the table provided
from G lead, page 54, there are about 4.4 percent
of the patients on 10 ng/day, which experienced
el evation of creatinine over 0.3.

As the FDA analysis on Slide 27 showed
that at 48 weeks, actually, at 96 weeks, that
nunber coul d have increased to about 9 percent, but
nmore concerning is the nunber, you know, based
again on the Table 19, about 1.4 percent have

unr esol ved, so-called "unresol ved" elevation, so
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these are patients | presune have suffered sone
per manent renal damage.

Once again, this is a disease which
affects 400 m|lion people, and actually, a |ot of
these people are actually in Asia. So, | would say
that a lot of the drugs being used are going to be
in Asia, and a lot of these people m ght not be
actually followed up very closely by the
physi ci ans.

So, if you figure, if you treat a mllion
people with adefovir as primary therapy, | am
concerned that based on just the short-term
anal ysis, you know, 14,000 of themw ||l have sone
unresol ved renal dysfunction. To nme, that is
concerning, but on the other hand, | feel that
adefovir definitely seened to have a real --and the
cost-benefit ratio may be different in those who
are | am vudi ne-resi stant, who has a
| am vudi ne-resi stant HBV, but | am concerned about
this drug in the long termas a primary therapy for
chroni ¢ HBV because of the uncertain long-term
nephrotoxicity.

DR GULICK: Dr. Kopp

DR. KOPP: If | could make an argunent as

a nephrol ogist that | amactually nore reassured
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about the relative safety in terns of patients with
basel i ne normal renal function. W saw that in one
study, 5 percent versus 2 percent of placebo had

el evated creatinine, but the nunbers were reversed
in the second study, 438, and that nobst of these
patients resol ved even though they continued on a

| ower dose

So, | guess | amnore willing, | realize
that it is not without any renal side effects, but
I amthi nki ng ahead al ready, maybe | shouldn't be,
to the issue of cost-benefit, and thinking that in
those with baseline renal insufficiency, who are
closely nonitored, which is another part of this
question that we need to cone to, that the safety
is acceptable as | see it.

Do you want to talk about nonitoring now
or should we | eave that?

DR. GULICK: Let's hold that for a mnute,
but we will get back to that.

Dr. Sjogren and then Dr. Sherman.

DR. SJOGREN: | kind of agree with sone of
my col |l eagues that the long-termtherapy is stil
perhaps not well delineated, and the safety.
However, | want to tenper ny comrents, because | do

think that people with deconpensated |iver disease
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and with baseline renal dysfunction need this

medi cati on perhaps nore than other people that have
wel | conpensated |iver disease, who have very early
damage in the liver.

So, like we heard from sone of the people
that had the testinony before us, if the FDA woul d
not approve the drug, perhaps in a limted kind of
a scope, | don't know, that is something that the
agency will have to decide, and with very cl ose
nmoni toring, sonme people may benefit fromthe drug,
particul arly because they have renal dysfunction to
begin with or because they have deconpensated |iver
di sease, they may be left out, and that would be a
di sservice to our patient popul ation

DR. GULICK: Dr. Sherman.

DR SHERVMAN: As soneone who frequently
deals with patients with chronic hepatitis B, | am
very cogni zant of the need to assess the
ri sk-benefit ratios of any drug that is used. The
renal toxicity clearly has the potential to be an
i ssue over extended periods of tine.

That said, hepatitis Bis a serious and
progressive di sease, and the drugs that we have
today are less than optimal, and having al so cared

for a nunber of patients who have had significant
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flares with | am vudi ne breakthrough and required
hospitalization fromthat, | could say that
restricting a drug like this to a secondary use
woul d not be the choice that | would nake.

I think that if we can devel op appropriate
moni toring schenes, that this is a drug that
bel ongs in our primary armanmentarium

DR GULICK: Dr. Englund

DR. ENGLUND: | think the investigators
have and the conpany has denonstrated safety of
this drug for 48 weeks, and | think that they
clearly have not denonstrated it for enough people
for | onger than that.

| also think it is inportant for our
patients, and as soon as possible, our pediatric
patients, too, to have such an agent avail abl e
because | do think with proper nonitoring, that it
wi Il be beneficial to actually hel pi ng our
patients.

DR GULICK: Dr. WMathews.

DR. MATHEWS: | certainly agree it's safe
in people with normal renal function. The groups
that | am concerned about, that has been
hi ghl i ghted by previ ous di scussions, are the very

sick people whether it's from deconpensated |iver
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di sease or conorbidities who may get this drug.

The di scussi ons around dose adjustnents
for renal insufficiency really don't address a
critical issue of potential interactions with other
nephrot oxi ns even if the exposure to adefovir is
controll ed.

For exanple, do we know anythi ng about
what is the risk if somebody is on an
am nogl ycosi de or anphotericin or foscarnat, any of
these other antiviral drugs, sone of which have to
be chronically given

In other contexts, we have just said that
use of drugs like this should be relatively
contraindicated, but | think these kinds of
interactions need to be explored in sone formnal
mechani sm because the clinician then has to face
the often unexpected decision of which drugs do you
stop and which do you avoid in the critically il
setting.

DR GULICK: Yes, M. G odeck.

MR. CGRODECK: What | am concerned about is
not so nmuch the kidney toxicities, that it seened
to be fairly predictable, but cessation of the drug
if 1 of 4 people who went on to placebo saw an

elevation in ALT 10 tinmes normal, that is
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significant, and for whatever reason they go off
drug, can 1 in 4 people expect it 10 tinmes nornal
I'iver function.

DR GULICK: Dr. Sun

DR. SUN. Back to the renal issue, | just
wanted to rem nd people that this conmpound has been
studi ed extensively for another indication, at a
different dose, but there is obviously a |lot nore
safety data than is in this particul ar dose here,
so when the agency |ooks at renal toxicity, | am
sure they are going to | ook at the extensive anount
of safety data that was collected in the HV
indication, particularly in patients that nmay have
been foll owed | onger than the data for the
hepatitis B indication is currently.

DR GULICK: Dr. Wng

DR. WONG Renenber, Eugene, one of the
problems with that discussion was that the biggest
weakness of the safety database, when adefovir was
used for HV, was we didn't really have nmuch beyond
about 48 weeks.

So, the probl em of what happens beyond the
duration of the study that we have in hand is
al ways going to be there. |If they conme in with two

years or three years worth, we would say, well,

file:/ll/[Tiffanie/storage/0806ANTI.TXT (261 of 371) [8/20/2002 12:54:31 PM]

261



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

what happens after four or five years. | nean, you
know, forever is never going to be able to be
answered, but in ny view, we have seen this drug
twice over a very large range of doses

There is no question it's a nephrotoxic
drug. It looks to ne |ike the dose that has been
proposed today really strikes the right bal ance.
mean it's quite safe for people with normal rena
function, its safety in people with abnormal rena
function is not yet known, and for the duration of
the study that we have in hand, it seems quite
clear. For longer periods of tine, we don't know,
and we are going to have to find out as people are
treated for |onger periods of tine.

But whatever that period is, soneone wll
al ways say, well, we don't know what it would have
been if we had gone tw ce as |ong.

DR. GULICK: Let me ask you a question,
Dr. Birnkrant. You started off by saying that we
woul d take a vote on each one of these questions.

It is my observation that the committee, in
considering the safety, information was i medi ately
junping to the risk-benefit ratio.

So, ny question to you is, do you want us

to take a formal vote to answer this question,
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should | sort of sumarize what has been said, and
we nove on to efficacy and have the vote really be
Question No. 3, which is the risk-benefit ratio,
woul d that be accept abl e?

In other words, do you want us to take a
separate vote on safety, then efficacy, and then
the risk-benefit ratio, or should we discuss the
first two and nove to the third?

DR. GOLDBERGER If there appears to be
consensus on each of the first questions, the first
two questions, then, | think it is okay to in sone
way acknow edge that and nove on to the formal vote
in the third question

If there appears to be | ess than consensus
in terms of the overall question, not necessarily
the subgroups, then, a formal vote may be
preferred.

It seems as though for the first question,
I have not heard anyone say anything other than
they think fundanmentally that it is safe with a
variety of caveats, which I think Dr. Wng
described pretty well in terns of what you can
reasonabl y expect.

DR GULICK: Wwell, if | take your coment

at face value, which | guess is what | will do, |
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1 will refocus the commttee and say that we wll

2 take a vote on this question, and it is going to be
3 the very broad question in yellow up there, has the
4 appl i cant denonstrated safety of adefovir 10 ngy

5 daily dose for the treatnment of chronic hepatitis

6 B.

7 In other words, many people in their

8 responses nade sone caveats about popul ations or

9 Il ength of tine or considerations, but I amgoing to
10 ask that question when the discussion is done, and
11 peopl e shoul d evaluate all of those factors and

12 come up with an answer to that question

13 So, you are forewarned that that is what
14 am goi hg to do.

15 Are there other coments about safety,

16 because | do think we want to touch on the

17 nmonitoring part of the question next, too.

18 Dr. Kopp, do you want to help us out?

19 DR KOPP: Maybe | could make a conment
20 about the use in elevated creatinine popul ati ons.
21 We were shown that sonething |like 40 percent of
22 patients had a further deterioration in rena
23 function, but the key point | think, as you
24 mentioned, Dr. Wbng, is we don't know what the

25 pl acebo group woul d have had. These are patients
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on cycl osporine, FK, getting sick, getting
anphotericin, and there really is a deficit in the
dat abase there

On the other hand, we know that, in
general, those patients tended to reverse, as well,
I can't quote the exact nunber, but | think we
don't have everything we would Ilike to have.

Now, in terms of nonitoring, | have to say
I was quite unconfortable to hear the proposal that
these patients would just have a creatinine
cl earance every three nonths. | could say that
there is an easier way to estimate GFR, which is
the MDRD or nodification of diet in renal disease
equation that nakes life a little bit easier and
that you can just get a BUN and creatinine, and
plug it into a fornula, and it nore correctly
estimates, nore accurately estimates true GFR t han
it does creatinine clearance.

I think that would be a relatively small
option to change, is an option to add to the
clinician, but | do feel unconfortable even in
those with normal renal function in only nonitoring
them four tines a year.

I don't know what the right frequency is,

| don't knowif it's 4 weeks or 6 weeks or 8 weeks,
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1 but ny owmn feeling is sone nore frequent
2 monitoring, | think with just a blood test to get

3 serum creatini ne woul d be adequat e.

4 DR GULICK: Oher thoughts about that

5 poi nt ?

6 Dr. Schapiro.

7 DR SCHAPI RO Regarding the nonitoring,

8 think that nonitoring creatinine, you know, waiting
9 for the damage to be done, is sonewhat problematic.
10 I was hoping to see data correlating drug |evels

11 with toxicity. W have nodels |ike that for other
12 drugs, and | think that it would have been

13 appropriate, it would have been very hel pful for us
14 to see correlation between exposure and to what

15 degree they can prevent those toxicities. | think
16 that woul d be very hel pful in us deciding howto

17 moni tor the patients.

18 DR GULICK: Dr. Kumar.

19 DR KUVAR I n both Studies 437 and 438,
20 patients had to have a normal creatinine to enter
21 into the study, but in the real world, we know that
22 that is really not going to be what we are going to
23 see in the patients, and | think | have sone

24 concern on the cunul ati ve nephrotoxicity in other

25 groups of patients as was seen in the transplant
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popul ati on.

DR GULICK: Dr. Stanley.

DR. STANLEY: Just to forewarn you, | am
going to have trouble voting on safety because of
my concerns about the cunul ative effect and
concur with ny coll eagues over here that we are
going to have to be very aggressively nonitoring,
because it is precisely the folks that need this
drug that are going to be at the highest risk for
nephrotoxicity.

DR GULICK: Wuld people |ike to nake
comrents about the flare phenonenon of
di sconti nui ng adefovir, general coments, and then
what nonitoring we woul d suggest in that setting
woul d be appropriate?

Dr. Shernan.

DR. SHERVMAN: Well, the flare phenonenon
is very simlar to what we see with either
| am vudi ne wi thdrawal or | am vudi ne breakt hrough,
and as | said before, does constitute a serious
clinical problem Patients have died fromthis,
pati ents have been hospitalized, particularly those

who al ready have fairly advanced |iver disease

So, | think it is going to be inportant to

ultimately address do patients stop at the end of
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the course of where we have the data or will we

i nclude sonething, if this is approved, in the

i censing recomendations that, in fact, there
shoul d be consideration of continuation based on
future data, whether there is a need to taper doses
slowy or any other nmechani sm because | think we
will see this flare, and if this is introduced into
a | arge nunber of people, some of those are going
to get quite ill.

That should not stop us from considering
the use of such a drug, though. It already exists,
that problemalready exists with the drug that is
avai |l abl e to us.

DR GULICK: Do you have a proposal for
monitoring of liver function tests in the event of
di sconti nui ng?

DR. SHERMAN: | think again it should be
the expectation with the high nunbers that we saw
that a significant proportion of patients will bunp
their ALT levels and that if you had pretreatnent
liver biopsy data or the clinical evidence that the
pati ent had advanced di sease, those are probably
the ones at greatest risk that we did not hear data
about that, and that follow ng therapy, it would be

reasonable to follow |iver enzynes and probably PT
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as a marker of worsening |liver disease and possible
deconpensation in patients on a nonthly or every
few mont hs basis, but then the question would be
what are you going to do about that, and again
there is no data.

The assunption would be you would restart
the drug.

DR GULICK: O her thoughts about flares?
Dr. London.

DR LONDON: Actually, I don't think that
we heard anything that is very hel pful about when
you can discontinue this drug. The likelihood is
you can di sconti nue people who have had a
seroconversion, but for the large bulk of patients
who haven't seroconverted, it really strikes ne as
unsafe to discontinue the drug even though |I have
in the back of ny nmind the possibility of sone
curmul ati ve nephrotoxicity. | think the hepatic
toxicity is real, nephrotoxicity is a possibility.

DR GULICK: Dr. So.

DR. SO | think some of us m ght have
difficulty voting on the safety issues wthout
addr essi ng, you know, sone of the issues you m ght
address tomorrow i s what is the recommended | ength

of treatnent.
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At the noment | think in the community out
there, it is very confusing. There are sone
physi ci ans who recomend that patients take eight
mont hs of | am vudi ne and you had better stop it
because you m ght devel op mutants. Then, they stop
it.

If we are going to treat this disease |like
H'V as a chronic infection, long term then, the
| ong-term unknowns is an issue. |If we are going to
treat it like sone of the naive days of interferon
you give them four to six nonths, and hopefully,
the patients either recover or not, then, we can
live with the one-year safety record

So, | think we really should clarify.
Al so, with the e-antigen-negative patients, you
know, they are already e-antibody positive. How
long are we going to treat those patients? So,
think it sort of links to how we are going to treat
this disease, and unfortunately, there is a | ot of
confusion out there.

DR. GULICK: Dr. Sjogren.

DR SJOGREN:. | think some of ny
col | eagues are already defining the Phase |V
studies that need to be done with the drug.

Qovi ously, you know, like Dr. Whng was sayi ng, we
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cannot wait like forever, like to have ideal data,
but, you know, it is what it is, and 48 weeks data
is not such a small contribution

I would l'ike to see the other 48 weeks
data without the problens and whatnot, but that is
real life, as well, and | think, you know, | am
constantly thinking about ny patients, and to cone
away w thout adefovir, | just don't knowif | can
face themfrankly, as a clinician.

DR GULICK: Dr. WNathews:

DR. MATHEWS: The ot her comment | would
make about the flare issue is a study design matter
that perhaps could be deferred until tonorrow, but
after seeing this dataset, | amvery skepti cal
that it should be necessary to include treatnent
wi thdrawal as part of a study design in future
st udi es.

DR, GULICK: Dr. Wng.

DR WONG | would just like to return to
the renal function issue because we were
specifically asked about nonitoring. | think that
the sponsor's proposal to have nonitoring every
three nmonths is reasonable for people who have
normal renal function and are doing well, but it is

clearly inadequate for anybody who has abnor nal
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272
renal function either at the beginning or who
devel ops any abnormal renal function during the
course of therapy.

I can't imagine that | would recommend
that those people be anal yzed quantitatively any
|l ess frequently than once a nonth. That is just
one point.

The second point is that | really was not
satisfied with the kind of scientific and dat abase
that went into devel opnment of that nonobgram for
dose adjustments. | think that it just didn't
convince ne that that is ready for recomendati on
for patient usage at this tine.

You know, people are clearly going to have
to get some sort of guidance, but a |lot of caveats
shoul d be put behind anything that we say about
dosage adjustnents in patients with abnormal rena
function, because to base the whole thing on a very
limted PK study in a few patients where, you know,
soneone nentioned before, the peaks in the patients
wi th abnormal renal functions were clearly higher.

The total exposure fromthe graph that we
saw seenmed to ne to be clearly higher. | just have
very little confidence that that nomogramis what

we will be recormending a year fromnow. In that

file:/l//[Tiffanie/storage/0806ANTI.TXT (272 of 371) [8/20/2002 12:54:31 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

case, | think we have to be very careful how we
phrase it at this point.

DR. GULICK: | think we are going to have
sonme nore opportunity to discuss that point in one
of the later questions, too.

Dr. Kopp

DR KOPP: | agree with your second set of
comments. Wth regard to the first and the
frequency of nonitoring, if | have it right, in 437
and 438, they were seen every nonth, and if the
creatinine junped up, first 0.3, and then with the
anmendnment 0.5, they woul d have been dose reduced

So, the question that occurs tone is if
we see patients every three nonths, and their
creatinine increases after one nonth, but they are
at hone and we don't know about it, they wll
continue on their standard dose for another two
nmont hs.

There was a statenment about how the Data
Saf ety Monitoring Board had approved this, and
maybe there is data that led themto see that it
woul d be okay, but | don't see that the study
design of 437 and 438 allowed you to test what
happens if GFR declines and you keep the sanme dose

for an additional potentially two nonths.
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1 DR GULICK: Let nme try to summarize our
2 thinking here and then we will take a formal vote.
3 So, safetywise, it seened the consensus
4 was that we did think that was safety established
5 for 48 weeks in those patients who started with

6 normal renal function, however, many people made

7 the point that 48 weeks is 48 weeks. There was a

8 certain level of disconfort with the long-term

9 safety data al though people really felt both ways,
10 pointing out that this is perhaps the best we have

11 today, other people being nore unconfortable with

12 just 48 weeks.
13 Dr. Hollinger nade the point that
14 treatnent with this agent nmay be indefinite or

15 certainly for years in sone patients

16 In terms of the normal renal function

17 peopl e, people who start with nornmal rena

18 function, people were eager to see what happened up

19 until 96 weeks, but then again we don't have that

20 data to | ook at.

21 There was npbre concern about those who
22 start out with abnormal renal function. There was

23 a consensus that there is really not enough data.

24 Peopl e were concerned about the possibility of

25 irreversibility of a cunulative nephrotoxicity.
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Peopl e wondered about some of the plans to
address this subgroup of people, such as dose
reductions, and then just at the end of the
di scussi on, we began to get into the dose
adj ustnent strategy that has been proposed and what
the backup is for that.

There was al so some concern in those who
had other conorbidities. People felt that
deconpensated |iver disease, there was safety
denonstrat ed, but perhaps not enough for sone
people. In terns of other issues about rena
dysfunction, the fact that other nephrotoxins my
cone into play and that that hasn't really been
addr essed.

In terms of nonitoring for el evated
creatinine, there was a distinction made between
those who start out with normal renal function and
those who start with abnormal renal function
There was a feel that Q 3 nonths may not be often
enough al though we didn't personally reviewthe
data that the Mnitoring Board had access to.

There was a suggestion that perhaps from4
to 8 weeks night be nore appropriate.

Regarding flares, that this is a serious

problemthat is seen with other drugs, that it
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appears to be comobn based on the data we saw, and
then a suggestion that liver enzynes and protine be
monitored Q4 to 8 weeks with the possibility of
drug tapering being explored as another way to | ook
at that.

I warned everyone that we are going to
take a formal vote, and the question to the
conmittee is, once again: Has the applicant
demonstrated the safety of adefovir 10 ng daily
dose for the treatnent of chronic hepatitis B
i nfection?

Three nenbers of the comrittee are
actually ineligible to vote, and that is Dr. Sun,

M. G odeck, and Dr. Shernman.

So, | amgoing to ask everyone else. | am

going to ask you for a yes, safety has been
denmonstrated, or no, safety has not been
demonstrated. We will start with Dr. Wod.
DR. WOOD: Yes, safety has been
dermonstrated to 48 weeks.
DR. GULICK: DR KOPP.
DR KOPP: Yes.
GULI CK: Dr. Kumar.

KUMVAR: Yes.

3 3 3

GULI CK:  Dr. Schapiro.
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DR, SCHAPI RO

DR GULICK: Ch, people are making caveats

Yes, to 48 weeks.

here. Let the agency note the caveats bei ng nmade,

but try to stick to a yes or no, and weigh all the

dat a.

So.

SO Yes.
GULI CK:

L ONDON:

GULI CK:

3 3 3 3 3 ¥

ENGLUND:

3

GULI CK:
cone back to her.

Dr. Fletcher.

3

FLETCHER:

GULI CK:

3 3 3

GULI CK:

Dr. London.
Yes.
Dr. Engl und?
Yes.

We lost Dr. Stanley. We wll

Yes.

Dr. DeGuttol a.

DeGRUTTOLA: Yes to 48 weeks.

Dr. Hol linger.

DR HOLLI NGER: Yes, 48 weeks plus the

caveats that you had in your summary.

[ Laught er.]

DR. GULI CK:
this point.

Dr. Sjogren.

DR SJOGREN:

This is getting |onger at

Yes.
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DR GULICK: Dr. WNathews.
DR MATHEWS:  Yes.
DR GULICK: Dr. Wng
DR WONG  Yes.
DR GULICK: Dr. Stanley stepped out. So,

I guess she doesn't get to vote on this question
unl ess she comes back right now.

And the Chair votes yes on this question
Again, just to point out to the agency that many
menbers who voted yes had caveats about the 48-week
| ength of the data.

For the record, that was 15 votes yes,
caveats as explained by the individual, and zero
votes for no.

Let's turn to our second question.

Has the applicant denonstrated the
ef fectiveness of adefovir 10 ng daily dose--

DR STANLEY: What?

2

GULICK:  Sorry you mssed it,
Shari | yn.
STANLEY: What was it?

GULICK: W took a vote.

3 3 3

STANLEY: Abst ai ned?
DR. GULICK: Absent actually--denonstrated

the effectiveness of adefovir 10 ng daily dose for
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the treatnment of chronic hepatitis B? W are asked
to consider a nunber of subgroups including
compensated |iver di sease, decompensated,

| am vudi ne resi stance, presuned precore nutation,
and HBV/ H V coi nfection.

I would like people to start just with an
overvi ew of the effectiveness question, and then we
will get into subgroups.

Dr. Hol linger.

DR HOLLINGER: | will take a stab
initially. | mean clearly |I think that where it
really looks | think very exciting and inportant is
in the | am vudi ne-resistant patients. This, |
think really has sonme real benefits and one that
many of us have been waiting for.

The ot her thing which has been | think
qui te uni que, and you heard sone comrents from
patients today, has been in the group with
deconpensated |iver disease. | nean we saw this
wi th | am vudi ne al so, but you see it here with the
adefovir, as well, in sone really pretty dramatic
changes, which clearly you could not have with
i nterferon because of its deconpensation itself.

Then, the other question that | have is

the difficulty, the rest of it is really what is
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effectiveness. If you take what they have
stipulated as their primary endpoint, then, there
is some effectiveness. My personal feeling is | am
not sure how biologically relevant it is.

There are clearly sone changes, and they
are statistically inportant, but we don't really
have a | ong enough period of tine to say how
effective or howthis is going to alter the natura
hi story of the disease.

We can certainly say that there have been
changes over 48 weeks, but is this going to nmake a
difference down the Iine. You have heard patients
who have already tal ked about the fact that they
had di sease, they felt better, but many of them end
up with a liver transplant anyway, but it did get
them t hrough sone very hard tinmes. That is
i mportant.

But the biggest issue is howis this going
to change things over the long road, and | am not
sure we know that at the present tine.

DR. GULICK: Dr. Sjogren.

DR SJOGREN: Yes. | think that | don't
have that nany problens with the
| am vudi ne-resistant or with the deconpensated

people. | think I amconvinced in nmy own mnd that
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it could be a life-saving drug.

| am goi ng back now to the other extrene,
or the other starting point of hepatitis B. What
kind of patients are we going to treat? Are we
going to treat everybody that is surface
antigen-positive, DNA positive, and that has over 2
times the abnormal ALT? Are we going to require
bi opsi es?

If we | ooked at the studies that were
presented today, the patients were all biopsied.
The patients had an |shak score or was it another
score. | forget now | guess a nodified Knodel
of 10. What kind of requirenents are we going to
put on these patients because as the drugs gets
out, a bunch of our colleagues are going to treat
j ust about everybody that has surface
anti gen-positive, maybe even normal ALT. Sonetines
we have to yield to pressure fromour patients that
just want to be treated

Wth a nmedication in which we don't know
exactly when would we finish, certainly doesn't
look Iike it is going to be 48 weeks, it is going
to be longer than that.

So, ny thinking is nowin the opposite

extrene on who are we going to decide to treat. M

file:/l//[Tiffanie/storage/0806ANTI.TXT (281 of 371) [8/20/2002 12:54:31 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

282
gestalt will be to follow the nbdel that G| ead put
before us, people that have denonstrated |iver
di sease histologically, and has some substanti al
|iver damage, and that have a definitive positivity
of DNA, and education is going to be the nane of
the gane here

| amon the Conmittee for @ diseases, and
we have seen horrible things Iike with Lotronex and
ot her drugs, because of |ack of education of the
provider. | think that is going to be a very, very
serious plea to Glead, as well as the Liver
Associ ations, that we educate one another in terns
of kidney function, in terns of who to put on this
drug, how long, et cetera, et cetera.

So, | think those things are going to
becone extrenely inportant not to danage the
opportunity of this drug to do good for sone of our
patient popul ati on.

DR STANLEY: | think that adefovir has
shown effectiveness in a 48-week period and, again,
I amnot going to ask themto do a two-year period
or four years because we woul d never have enough,
as Dr. Wng said, but it kind of feels a little bit
like deja vu all over again for those of us that

were here during the | am vudi ne conversations.
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At least at that tinme, there was sone
evi dence, early evidence of devel opnent of
resi stance, but | renenber very nuch sitting
through very el oquent patient testinony of how we
need this drug right now, and we will deal with the
resistance if it ever happens, and it is not really
goi ng to happen, and you all give us this drug, and
we approved the drug, and now we see where we are
at with the situation of resistance.

I don't see a question here on resistance,
which | was di sappointed not to see a question, so

that is why | amraising that right nowin the form

of efficacy, because | ama pessimst. | have been
inthe HV worl d too | ong, and you have still got
replicating virus. It is not suppressed to

undetectable in the vast majority of patients, and
you have got bl ood | evels of a single drug
on- boar d.

I just believe sooner or later, you are
going to see resistance, and | would like to know
where--they say they are going to start |ooking at
conbi nation therapy--but when are we going to start
under st andi ng, |earning fromour experience that
you cannot treat many of these viruses with one

drug. You have got to start fromthe point of
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conbi nati on.

So, when we get to future studies, that is
one thing | will bring up again, but | amjust
concerned because | believe that there have not
been good enough resistance studi es done |ong term
where is the 96-week data, and | think resistance
will happen. It is just a matter of when will it
happen and what can we do to use this drug smartly
to avoid that, and not end up in the situation that
we are with lamvudine or in the HV world with
sone of our drugs.

DR. GULICK: | would Iike to open
resi stance as part of the effectiveness question
I think it is well placed here.

Dr. Wod and then Dr. Schapiro.

DR. WOOD: As a non-hepatol ogist, | wanted
to just take a step back in terns of addressing the
ef ficacy issue and ask maybe Dr. Goodman or the
ot her hepatol ogi sts who are on the panel, as to if
there are any studies that correlate surrogate
mar kers of HBV DNA or histopathol ogy inprovenent in
terns of a change of 2 points in the Knodell score
with specific clinical outcones.

So, if your Knodell score inproves by 2

points in response to a specific therapeutic
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intervention, you have a specific X anmount risk
reduction in going on to transplant or to
cirrhosis. To me, that is very inportant in terns
of trying to get an overall assessnment of the

ef fi cacy question, because we do have clear

ef ficacy regardi ng specific paraneters that we can
measure, which again | aminterpreting our
surrogate markers for clinical disease, and | would
like to know what kind of correlation there is with
specific clinical outcones, if anybody can address
that issue.

DR. GULICK: That is going to be a big
part of tonmorrow s discussion, but | appreciate
your point that it's very inportant to eval uate
what we are al so hearing today.

Could we start with soneone on the
conmittee who would like to address that? Dr.
Sherman. Thank you

DR SHERVMAN: What you are tal king about
is sort of the Holy Gail of hepatology, which is
if you reduce inflammation, you prevent progression
of disease and ultimately prevent the outcones that
we are nost concerned about, which end-stage Iiver
di sease and nortality, or devel opment perhaps of

l'iver cancer.
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I think that, in general, we all believe
that that is true, and we have nodel s of
i nflammati on that we can go back and | ook at from
many years ago, related to things |ike autoi mmne
hepatitis where we know that effective
corticosteroid therapy, reducing inflanmation,
reduces fibrosis, and a long-term inproved

survival .

In the field of antiviral therapy, we have

sone evidence, it is not quite as secure as that,
because we don't have enough good | ong-term
followup data that gives us definitive answers
about survival

W would like to. W don't yet. There
are studi es underway that may answer that question
in three years, in five years, in 10 years. That
said, there are bits and pieces of infornmation to
suggest that decreasing inflamuation does reduce
progressi on of disease.

W feel that fairly strongly now from
hepatitis C treatnment, that good treatnent that
| eads to a sustained viral response, in fact, wll
halt progression of disease in nost patients, and
that, in fact, something that was really quite

exciting and a new concept in recent years is that
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the liver will renodel and inprove, and we can, in
fact, have a regression of fibrosis in sone
patients.

The concept that two points is inportant
really canme fromtrying to differentiate an anount,
a visible anmbunt of decrease in inflammtion that
is consistent and, while not totally beyond being a
random event or sanpling error, is real, and so the
concept of two points change devel oped fromt hat
because it was sonething that revi ew between
hepat ol ogi sts, there was often a high degree of
agreenment at two points, at one point a lot |less so
anong hepat opat hol ogi st s readi ng bi opsies, and then
again a belief that if you decrease inflammtion,
you reduce progression of |ong-term disease.

The Halt Ctrial for hepatitis Cis based
on this prenise, and again, there was data
avail able leading to the Halt Ctrial that is very
suggestive, but does not fully prove that concept
at this point.

I think that in the hepatol ogy comunity,
t hough, the main concept and the things that
probably differentiates us froma | ot of our
i nfectious disease colleagues is that these are

liver diseases, and |iver disease is neasured by

file:/ll/[Tiffanie/storage/0806ANTI.TXT (287 of 371) [8/20/2002 12:54:31 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

288
inflammation |l eading to fibrosis, and the
progression of fibrosis to cirrhosis, and
deconpensation is sinmply a physiol ogic response to
altered blood flowin the liver fromfibrosis being
t here.

So, | think that based on all the data we
have available, | think nost hepatol ogi sts would be
fairly confortable with the concept that decreased
inflammation is inportant.

DR GULICK: Thanks.

Dr. Schapiro and then Dr. Kunar.

DR SCHAPIRO. | would like to address the
i ssue of resistance that Dr. Stanley nentioned. |
think that the sponsor has shown that over a period
of 48 weeks, there are no obvious key nutations
that have energed. | don't think anything beyond
that can be cl ai nmed.

I don't think that some of the clainms from
the briefing docunent actually were substantiated
by the data. | think sone of the basic things you
have to do to | ook at resistance have not yet been
done. | think the sponsor did a |ot, but
apparently due to technol ogy, which is evolving,
some of the basic things which do have to be done

have not been done, so | think we have to be very
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careful in what we say about this, and | think that
is inportant not only labeling, but for the studies
that have to be done.

I think clinicians should be aware of
this. It doesn't nean that it is not very
effective in patients and that they won't use the
drug, but | definitely think we have to step quite
a ways back from what has been said here today and
to say we don't yet know if there is resistance.

It is encouraging that nutations didn't
junp out over 48 weeks, but we don't know what the
resistance pattern ultimately will be definitely in
patients treated | onger, and we need better
technology to be able to actually say anything
about resistance.

DR GULICK: Dr. Kumar.

DR KUMAR | want to again put back mny
clinician hat and ask nyself in which of mny
patients with hepatitis B that | have started
adefovir can | safely stop the drug, and in the
data that was present in 437, only 12 percent of
patients seroconverted, that has |ost the e-antigen
and devel oped e-anti body.

Even in that group, at least in my mnd,

it was not clear the durability of response, in
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that group, can | be assured yes, it is safe, you
can stop the drug, and then in the rest of the
group and in the e-antigen group, as a clinician,
have no idea when, if at all, the drug can be
stopped, and that is particularly inportant to ne
when there is sone concern that there may be
cunul ati ve nephrotoxicity, so | really would |ike
sone clarification on that, if anybody could give
it to me.

DR GULICK: Who would you like to clarify
it specifically? Your choices are the panel, the
agency, or the sponsor.

DR, KUMAR  Anybody who feels confortable
telling ne yes, you can stop the drug, and at this
point, you can stop it, and this is besides the
i ssue of the flare that everybody has referred to.

DR GULICK: Perhaps | could ask if pane
menbers could comment on the safety of stopping in
the setting.

Dr. Hollinger?

DR. HOLLINGER: | am not sure that we have
all the answers. | think what was presented was if
there were 20 patients, sone of whom were continued
on medi cati ons, and ot her stopped their nedication

after 48 weeks, that had seroconverted from
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HBe- anti gen-positive to anti-HBe, and apparently,
over a followup tine period of |I believe it was 72
weeks maybe, there was no reversion or reversion
back to HBe-antigen positivity or to a | oss of
anti-HBe, and the suggestion was that these
patients have a fairly durabl e response, and

think that is what was seen with | am vudi ne, as
well, in that type of patient.

The one | amnot sure that we have any
data on are the ones who just |ose their HBeAG and
are sonewhere in linbo, probably with sone anti-HBe
occasional ly, but never really to that stage yet,
and that, | don't think we have any data on, none
was present ed.

So, you are in linbo at that point about
where you are going to stop the nedication. W
just don't know.

DR. KUMAR If | could clarify that. So,
88 percent of the patients do not |ose the
e-antigen or did not devel op the e-antibody, only
12 percent in 437 devel oped the e-anti body.

DR HOLLI NGER: But you again have to take
that in context, that for also 6 percent of the
pl acebo group al so seroconverted, so the difference

between the two is really only 6 percent of those
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who were perhaps on adefovir that perhaps the
adefovir made a difference

DR GULICK: Dr. Wng

DR WONG | have a few coments on the
efficacy question that, well, that mght be a
little bit different fromthe type peopl e have had
so far, because on the first question, | think that
the sponsor has quite convincingly denonstrated
efficacy for adefovir in patients with compensated
chronic hepatitis B

To nme, the histol ogi c changes over 48
weeks were really convincing, and | was especially
interested to hear the agency's presentation of the
i nproved fibrosis scores when they used the
si x-poi nt score as opposed to the four-point score,
really convincing me that not only was the
i nfl ammation inproved, but also the fibrosis was
i mpr oved.

So, there, no question, right, | think
they have denonstrated efficacy.

I differ fromwhat sone ot her people have
sai d about the patients with deconpensated |iver
di sease, and | would al so add the patients with HV
and HCV coinfection. | think in those patients, |

believe this drug probably works, but | don't
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believe that the efficacy of the drug has been
denonstrated, the primary problem being there were
no controls in those studies, and al so we were
nostly neasuring HBV DNA as opposed to |iver

di sease as denonstrated histol ogically.

So, ny answer to the second part of the
question is that in those patients in whomthe
supportive studi es were done without
cont enpor aneous control s and wi thout predeterm ned
hi st ol ogi ¢ exami nation, efficacy has not yet been
denonst r at ed.

The last point on resistance is | agree
with sone of what Jonathan said quite a bit. As |
was listening to the presentation on resistance, |
was concerned that naybe we were defining
resistance in the wong way or that resistance was
being defined as the ability to denonstrate
particular rmutations in the pol ymerase gene that
ot her peopl e have associated with resistance rather
than that's a potential explanation for resistance
that is observed as we treat people.

As | think back on the presentation, there
were patients who were descri bed who had
br eakt hroughs of viral replication while on

therapy, and ny interpretation of that is that
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those patients probably devel oped resi stance.

W weren't able to ascribe that resistance
to any particul ar pol ynmerase gene nutation, but
that doesn't nean that they didn't have resistance
That nmeans we can't explain the resistance that
t hey had.

So, | would go back to the first principle
that we should try to define resistance in the
bi ol ogi cal sense first, and then try to find a
mar ker for that or a nol ecul ar expl anation for
that, but if we can't find one, that doesn't nean
that there wasn't resistance. That just means we
are not good enough at expl aining the resistance
yet.

So, that would be my take on these
questi ons.

DR GULICK: Dr. London

DR. LONDON: | just want to return to what
Bl ai ne Hollinger said to lead off this discussion
There were 111 patients who went from adefovir to
pl acebo after 48 weeks, 25 percent of them
devel oped this flare greater than 10 tines the
upper level of normal. That is big tine, that is
not hing trivial

The recomendati on of the conpany that you
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just need to nonitor these people closely when you
stop, | don't agree with. Knowing that that is
going to happen, | don't think | could discontinue
this drug at 48 weeks.

Al so, we don't really have what happens to
the HBV DNAs when they stop. It was kind of nessed
up in the problens that they ran into, but you can
assune that the DNAs are going back up to nornal or
hi gher than they were maybe.

The point is that this is a suppressive
drug, it is not a curative drug, and the question
is howlong do you have to suppress. It is going
to be along tine. It is not going to be one year
I think they have proven efficacy at one year, and
the other data that goes beyond one year suggests
that inprovenent continues, but | don't think you
can stop this drug, so that all the things that we
have said about safety, you really have to keep in
m nd, because | don't think it is safe to stop this
drug at 48 weeks.

DR GULICK: Dr. Mathews and then Dr.

Sj ogr en.

DR MATHEWS: A brief conmment about the

resistance issue. | think whether or not

resistance is denonstrated, there certainly is a
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significant proportion of patients who either fai
initially or fail after initial response.

For exanple, in the 437 study, only 21
percent had | ess than 400 copies at 48 weeks anobng
the e-antigen positives, and 51 percent in the
ot her study, that were e-antigen-negative. So,
there must be other reasons for this failure
whether it's resistance or | think there is
evi dence that drug potency is a probl em

For exanple, there was suggestive data
that the 30 ng dose had an inproved virologic
response. There probably is data sonmewhere from
the HV patients under the H V devel opnent program
who were coinfected with hepatitis B on what their
vi rol ogi ¢ responses woul d have been

So, | think this whole thing should nove
us perhaps tonmorrow in the broader discussion to
| ook at the whole strategy of treatnment, and
think the editorial that Doug Ri chnond wote in
Hepat ol ogy a year and a half ago, tried to frane
this question, you know, |essons |earned fromthe
therapeutic msadventures with H V over tine.

That is really the reason that | was
focusing on this question about what is the

hi st ol ogi ¢ response anong people who are
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undet ect abl e by these current assays, because it
seenms to ne the culprit is the virus, and the
response fromthe sponsor, | think was supportive
of that, and that were very few people in either
study who failed to respond histol ogically when
they were suppressed for a long period of tinme.

DR GULICK: Dr. Sjogren

DR SJOCGREN. | think it's a bal ance act.
I nean there have been ot her nucl eosi de anal ogs
that wi ped out DNA, but did great harmto the
patients. So, you know, we would like to see 80,
90, 100 percent DNA reduction or disappearance, but
it comes at a very high price, so our expectations
need to think about what has gone on in the past.

My conment to Dr. Whng's assessnent in
terns of the efficacy of the drug in the
deconpensated |iver disease, | have a bit of a
di fference of opinion because even with the DNA,
because the conpany in the Slide 59 showed us
i npressive data, which | had in nmy notes to ask
them how t hey expl ai ned that, because this is what
I would Iike to see in the patients. These are
post-transplant and pre-transplantation, and if you
|l ook at it, the reduction of DNA to undetectable

| evel s was 76 percent, and these are sizabl e nunber
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of patients, there is 128, and in the
post-transpl ant was 186.

If you go down the list, you see
normal i zation of al bumin, nornaelization of
prothronbin time. This is just a delight, you
know, to look at this data, because there are very
few i nstances that we have this kind of response.

So, although they don't have liver
bi opsi es obvi ously because these patients are very
fragile, that nobody is going to biopsy them at
that point, although they may not have 100 percent
negati ve DNA, these are remarkable data for
deconpensated |iver disease, and this is one of the
basis of ny conclusions, that ny persona
conclusion is that adefovir |ooks excellent in
these kind of patients.

DR, GULICK: Dr. Hollinger.

DR HOLLINGER Dr. Gulick, | won't be
here tonorrow to di scuss sone of the questions
about hi stol ogy, but | thought since Zach Goodman
is here, I would like to ask hima question about
the fibrosis, because | think this is such a key
i ssue, Zach.

What is difficult for me to understand is

if you ook at Poinard's data with hepatitis C and
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sonme of the others looking at B and C, as well, we
know it takes decades to get to cirrhosis, 30, 40
years for C, perhaps only 35 percent could reach
cirrhosis in maybe 30 years or so.

So, what is difficult for me to understand
is how, in 48 weeks, one can see a change in the
I shak's staging systemfroml1 to 6, of at least 1,
and it just says equal to or greater than 1. |
don't know what that nmean. Does that nean 2, 3?
don't know what the nmedian is on that score.

But it just seenms an inordinate change in
one year of the fibrosis score. | can understand
the inflammatory score, it is not a problem but
the fibrosis score, | have a real hard problemwth
interms of trying to determine this rapid change
in 48 weeks, and maybe you could sort of give us
some understandi ng of this basis.

DR. GOODMAN: | amsorry, | mssed the
| ast couple of words there. The question is how
much change can you expect in a year. Part of it
depends on how much you have to start with. Let's
see, we have one for fibrosis, don't we? You are
going to cone up with a slide, okay.

I think there is lots of lines of data, of

information, that are gradually evolving, that if
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you can stop the process, whatever it is,
inflammatory process or if we are tal ki ng about
viral hepatitis--well, that's not it either. |
don't think I need a slide--if you can stop the
process, whatever the disease process is, then,
things start to revert to nornmal, scars renodel

If you don't need it, you lose it. It happens in
ever yt hi ng.

It was shown years ago in henochronmatosi s,
if you can deplete the liver of iron and then do a
liver biopsy, a lot of times when there was
cirrhosis there before, it doesn't |ook |ike
cirrhosis anynore. Probably that is because the
m cronodul es grow i nto nmacronodul es, the scars
r enodel .

If you |l ook at the absol ute coll agen
content, it decreases. The sane is true of |ndian
chil dhood cirrhosis in children. The children in
India, this is a disease that doesn't exist nuch
anynmore, but it was due to copper overload. You
depl ete the children of copper and then do a liver
bi opsy a few years later, it doesn't |ook |ike they
have cirrhosis anynore.

Wth hepatitis C now, we have effective

therapy that actually eradicates the virus in many
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patients. You do a liver biopsy in a year. They

start to get better. Even if it's |less than one

point within any of the scoring systens, you can

| ook at the two biopsies together and see that the

fibrosis is resolving. Sone of them who actually

had cirrhosis at first, you see another biopsy, it

doesn't |l ook like cirrhosis anynore.

Now, maybe if we had the whole liver, we

woul d still see sonme big nodul es, but they are
going away. | think the sane nust be true with
hepatitis B. Wthin the context of a year, well, a

|l ot of these people didn't have cirrhosis, they had
a lot of portal fibrosis, but if you |ook at them
side by side, you can see it is getting better.
think that denonstrates what the process is going

t hr ough.

The patients who tell you about how much
better they feel, well, why do they feel that way?
It is not just the inflammtion that is going away,
their fibrosis is going away. Wy does the patient
who has ascites that is constantly being tapped
have it going away? Well, the fibrosis nust be
goi ng away, but we don't have serial biopsies to
demonstrate that, because people won't put up with

t hat .

file:/l//[Tiffanie/storage/0806ANTI.TXT (301 of 371) [8/20/2002 12:54:31 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

302

We don't have long-termnatural history
studies with serial biopsies because our concepts
of the di seases have changed over the years, and
you just don't do it to people. You can't bhiopsy
them every year to see how their disease is
pr ogr essi ng.

Does that answer your question?

DR GULICK: M. G odeck.

MR, GRODECK: | would just like to conment
on has the applicant denonstrated efficacy of
adefovir anong H'V and HBV coi nfected patients. |
think that is based on Study 460i, if | am
correct--if | amincorrect, please |let nme know-|
think tenofovir was excluded from study, in that
particul ar study. So, therefore, | don't see the
efficacy as being established in patients with
tenofovir, and | think it's an inportant issue
given the recent approval and w despread use of
tenofovir in the coinfected popul ation

DR GULICK: Just to clarify your point,
you mean the study that we were shown, because it
excl uded tenofovir, you are | ooking for data which
woul d have adefovir and tenofovir used together?

MR. CGRODECK: That is correct. | actually

saw a slide earlier that showed antagoni sm and
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synergy between tenofovir and adefovir, and | just
woul d be nore confortable hearing a little nore
el ucidation on those two particular drugs in the
Hl V- HBV coi nf ect ed popul ati on.

DR GULICK: Could we ask the sponsor, is
there any clinical data available for people taking
adefovir and tenofovir together?

DR. BROSGART: Just to clarify, the slide
that was shown, that slide that was shown showed
that tenofovir and adefovir are additive, there was
antagonism and it wasn't synergistic, but they
clearly were additive. They have not been studied
together in conbination for the treatnent of
hepatitis B.

They are going to be conpared
prospectively, and that study has al ready begun
That is ACTG 5127, a study of patients with
| am vudi ne-resi stant hepatitis B failing therapy,
who are going to be random zed to either adefovir
10 ng or to tenofovir 300 ng.

But what we do know is that fromthe in
vitro data, adefovir and tenofovir are both active
agai nst wild-type HBV. They are both active
agai nst | am vudi ne-resistant HBV, and the in vitro

activity is sinmlar.
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What we have in terns of in vivo data is
obviously a very large clinical devel opnent
program over 2,000 patients, in the adefovir for
HBV program W do have a small anpbunt of data on
tenofovir in coinfection.

MR GRODECK: What does that data show?

DR BROSGART: What that data shows is
that the antiviral efficacy observed at either 24
weeks or 48 weeks is similar to that seen with
adef ovir.

DR GULICK: Carol, so there is no
clinical data right now, clinical data on taking
bot h drugs together, none avail abl e?

DR. BROSGART: There isn't. W are doing
a drug interaction study this fall |ooking at the
conbi nation of tenofovir and adefovir. That is
where we are beginning with that. Wat we do have
is the prospective conparative data of tenofovir as
conpared to adefovir.

Then, after we have the drug interaction
data, we can then deci de whether to nove forward
| ooki ng at conbi nation

DR GULICK: Thanks.

O her comments about the population with

H V- HBV coi nfection? Dr. Schapiro
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DR SCHAPI RO Specifically to that issue,
I don't think we have a | arge enough sanple or |
think the French data that was nmentioned, we don't
know about HBV/HIV coinfection. | think we also
don't know the effect of this | ow exposure adefovir
on HV resistance.

We know that at hi gh doses, adefovir does
produce what we call classic tans or nans, the AZT
mut ati ons that were nentioned. | think there is a
paper fromJulie Sherrington from'98, and we know
that that is a possibility.

The French study was small and | think at
this point it is fair to say we don't know, so
don't think we have proved efficacy there, and
think we have to be cautious regarding the
potential for HV nutations to develop if the
patient is being treated with the | ow dose of
adef ovir.

DR GULICK: Dr. Wod

DR WOCOD: | would echo Jonathan's
comrents precisely, and the only other issue
regarding efficacy and safety in the coinfected
popul ation, given the snmall nunber, there are a
substantial nunber of H V-HBV coinfected patients

who are going to be on other nephrotoxic drugs
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chronically, such as acyclovir, and so forth. So,
I would really like to see much nore significant

efficacy and safety data specifically in that

coi nfected population. | think 35 patients is just
too small, particularly also given the resistance
i ssues.

DR GULICK: Dr. Englund.

DR. ENGLUND: | would like to even go
further because | don't think there is--1 haven't
seen any good efficacy data for the H V-infected
patient at the 10 ng dose in substantial nunbers,
and | think that it should be part of the product's
i ndi cation |abeling, which we have sone input in,
that patients should be tested for HV prior to
initiation of therapy, as has been suggested for
the use of lamvudine also | believe, at least it
was di scussed.

DR. GULICK: W are going to get back to
| abeling things. W mght get back to that point.

Dr. London.

DR. LONDON: The point of efficacy against
presunmed precore nutants, | think there is a
di fference between having a precore nutant and not
havi ng a precore nmutant, and | don't think that

j ust because sonebody is e-antigen-negative that
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you can know that they have a precore nutation.

So, ny question to the conpany is, do they
have any data on actually docunented patients who
have precore nutations and have been treated.

DR. BROSGART: The Study 438 was done in
the e-antigen-negative, e-antibody positive HBV DNA
positive population. It was conducted in countries
and regi ons of the world where precore nutant
di sease is very preval ent.

These were patients who were known to be
precore nmutant by their physicians for nmany years.
We did a Phase Il study where we enrolled patients
with the exact same entry criteria,
e-antigen-negative, e-antibody positive, HBV DNA at
the sane levels for this study, high ALT, and we
did genotype those patients and confirmthat in al
of the patients in that study, they were precore
mut ants. They had the appropriate stop code
mut at i ons.

There was 100 percent correlation with our
clinical definition. Gven that we conducted the
e-antigen- negative study only in areas of the
worl d where precore mutant disease is highly
preval ent and that these were patients who have

been foll owed for years by their physicians for
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their precore nmutant disease and entered according
to these entry criteria, we are confident that if
we went and did the genotyping, it would show t hat
there was these stop codence.

We did do genotypi ng, though, we genotyped
all of the patients for A through G and the
patients in the e-antigen-negative study are in the
appropri ate genotypic classifications that
correlates with patients who have precore mutant
di sease.

DR GULICK: Dr. Sherman.

DR. SHERMAN: Thanks. | just wanted to
run through sone of these specific questions and
make a few additional comments.

To the overall question about efficacy in
patients with conpensated |iver disease, | think
that the sponsor has been quite convincing and that
the paired liver biopsy data is a very strong
endpoint in terns of determning that efficacy. |
amvery, very supportive of that indication.

I think the deconpensated |iver disease,
this is a potentially |life-saving drug, however, |
have one concern in this area, and that is that
patients seen in the conmunity and are given a drug

that is easy to take, are given that drug wi thout

file:/l//[Tiffanie/storage/0806ANTI.TXT (308 of 371) [8/20/2002 12:54:31 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

proper referral to a liver transplantation center,
and | think that npst of the hepatol ogists here
woul d agree that all too often we see these
patients very late, nonths after they deconpensate
and the patients becone very cachectic and wast ed,
and have other conditions superinposed including
wor seni ng renal function with or w thout adefovir,
and that we need to sonehow enphasi ze that one nust
use caution and make proper referral for patients
wi th deconpensat ed di sease.

This is an inportant drug. It is not the
magi c bullet, and it is not going to turn around
every patient who has | ate-stage di sease

I think that the data on precore nmutation
is also very good, and the key issue that is raised
here is that our typical markers of active
infection, e-antigen positivity, are not going to
be present, and that is going to increase
significantly the inportance of pretreatnent |iver
bi opsy and proper interpretation of those liver
bi opsi es.

That is also sonmething that has not been
yet enbraced at | arge by the non-hepat ol ogy
community who treat these patients, and will become

even nore inportant as those patients are
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recogni zed and a decision is nade to treat them

On the issue of coinfection with HBV/ HV,
there is data. There is actually some prol onged
data from Benhanou that | ooks at these patients,
and perhaps the nost inportant and encouragi ng
thing in that group of patients has been the | ack
of energence of resistance to date.

That said, the data are probably not
sufficient yet for specific indication in the
coi nfected patient because we don't have a good
under st andi ng yet of interactions with other drugs,
as well as the question of the energence of
resi stance.

DR GULICK: O her comments fromthe
committee on any of the particul ar subgroups? |
think we have touched on themall, but if anyone
has anything to add about any of the subgroups?

Dr. Sjogren.

DR SJOGREN:. There is one group that I
keep forgetting, and those are the cirrhotics. |
know G | ead showed us that they had 6, 9 percent of
cirrhotics in each group, and they didn't explain
to use what was the response rate in those
particular groups. | think it is kind of inportant

for us to understand, so we can reconmend or not
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recomrend t he product for cirrhotics.

DR GULICK: Dr. Brosgart, do you want to
respond to that, what is the response rate in the
smal | nunber of cirrhotics that you all studied?

DR BROSGART: We have three sources of
information for cirrhotics. One are the patients
who had cirrhosis in the pivotal trials, and
i nprovenent was denonstrated in those patients. |
can show you that right now.

[Slide.]

So, this looks at regression from bridging
fibrosis or cirrhosis. These are the patients who
on the Knodell scoring for their fibrosis score,
had a score of 3 or 4, and shows you who goes to a
score of 1 or zero

On the lefthand side is the e-antigen
positive- patients, and on the right, are the
e-antigen-negative patients. Thirty-nine percent
of the adefovir 10 ng patients regressed froma
score of 3 or 4, so bridging fibrosis or cirrhosis
to a score of zero or 1 conpared to 22 percent in
the pl acebo patients.

Then, when we | ook in the
e-antigen-negative, again, 34 percent of the

adefovir 10 ng conpared to 22 percent on the
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1 pl acebo patients. But our other sources for data
2 on patients with cirrhosis actually do come from

3 the transpl antati on study.

4 This was the data that Dr. Sjogren was

5 referring to, and we showed you the baseline

6 characteristics for the patients who were either in
7 the transplantation group or the patients

8 wait-listed for transplantation, and the high

9 proportion who had CPT scores greater or equal to
10 7, which sone of you may know as a Child V or a

11 Child C, those are cirrhotics, and along with that,
12 they had evi dence of deconpensated di sease. Those
13 were the clinical markers that we showed you

14  inproved when they were treated.

15 The | ast area where we have data cones
16 froma study we have done with d axoSm thKli ne,

17 Study 465. It was discussed in the Backgrounder

18 It was an open-|abel study in 40 cirrhotics who had
19 | am vudi ne-resi stant HBV.
20 They were treated with open-Iabel adefovir

21 added to ongoing | am vudi ne. Those patients have
22 had HBV DNA reduction. Their HBV DNA has gone to
23 undet ectable. Their clinical paranmeters have

24 i mproved, their Child-Pugh scores have inproved,

25 and that data was presented by Bob Perillo, the
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24-week data, at the American Association for the
Study of Liver Disease |ast Novenber. At the
foll owup, the year-long data will be presented at
the next neeting in Novenber.

DR, GULICK: Thanks. Can | ask you what
the sanple sizes are on this slide?

DR BROSGART: The n's for that, well, for
cirrhosis, was 6 percent and 11 percent in one
st udy.

DR GULICK: You nean of the total sanple?

DR BROSGART: Right. | can cone up with
the n's in a few m nutes for you. W have them
here.

DR GULICK: That will be great.

Let ne summarize a little bit about what
we have said about effectiveness and then again, we
are going to take a formal vote.

I think it was the consensus of the
comrittee that effectiveness was seen with adefovir
for chronic HBV with the prinmary endpoint of
hi stol ogy. People noted inprovenments in both
inflammation and fibrosis were particularly
not abl e, also nmultiple second endpoints including
HBV DNA, ALT, e-antigen conversion, and then in the

deconpensat ed group, Pugh score and | aboratory
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tests of |liver function |ike al bumin and

prothronbin tine.

Sonme nenbers of the commttee comrented it

is particularly notable of the effectiveness in
certain subgroups like the deconpensated group and
those with | am vudi ne resistance. QOhers noted the
di fferences between adefovir and the ot her agents
avail abl e for the treatment of this disease, in
particular, interferon and | am vudi ne.

A question cane up about how well these
markers correlate with clinical benefits. Dr.
Sherman revi ewed sonme of the data, extrapolating
from hep-C and then nmaking the point that changes
in anatonmy are likely to lead to changes in
clinical endpoints.

Several people nentioned the 48-week
limtations of what we have once again, pointing
out the analogy to the |am vudi ne approval, which
was al so based on 48 weeks of data, and the
problenms with resistance that canme out after that
approvability.

Several people nade the comment about the
generalizability of these results to the hepatitis
B popul ation at |arge, and comrented that this was

going to be a challenge to education as to who to
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treat for hepatitis B.

On one other point about effectiveness
made by Dr. Mathews, was clearly the effectiveness
of 10 ngy of adefovir was | ess than 30 ng overall
so some question of potency even with all the other
endpoints in mnd.

Regardi ng the specific subpopul ations,
people felt that there was strong data to support
benefits in the conpensated di sease group. W
heard a difference of opinion in the deconpensated
di sease group. Dr. Sjogren used the word
"remarkable." Dr. Sherman tal ked about potentially
life-saving. Dr. Wng pointed out to us that this
was uncontrol |l ed data based on HBV DNA endpoi nts as
opposed to histology in this group, and then we
just heard sone data on cirrhotics, which would
al so be part of that group.

People felt that this data was very strong
in people with | am vudi ne resi stance and al so very
strong in those with presuned precore nutant,
al t hough as Dr. London pointed out, there was sone
uncertainty about the presence of the nutations.

Finally HV coinfection, | guess nost of
us felt that there was not enough data to really

make concl usi ve statenments about the effectiveness
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of adefovir in this group. W noted that the one
study quoted had a sanple size of only 35, that
there were no controls in that group

There were sone concerns specific to the
Hl V- coi nfected patients, such as the fact that this
may sel ect out resistance mutations in HV,
particularly at its | ow dose. The potential for
usi ng ot her nephrotoxi ns and then pharnacokinetic
interactions with other drugs that H V-infected
patients use

Dr. Stanley reninded us that resistance is
a part of effectiveness, and Dr. Schapiro and Dr.
Stanl ey noted that we have information for 48
weeks, but that that is probably not enough, that
it is good to see that there weren't nutations
there, but that is not the sane thing as saying
that there never will be and that the long-term
resistance is really unknown, that there is nore
that can be done and better techniques could be
used.

Let's take another vote here. W wll go
that way this tine.

DR FLETCHER: | have got a clarification

DR. GQULICK: Ch, a clarifying last-mnute

i mportant coment.
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DR FLETCHER. Well, just now, if we are
preparing to vote on Question 2, | agree with Dr.
wing' s assessnent of effectiveness where it was
denonstrated and where it wasn't. |If you read
Question 2 as it is, it says has it denobnstrated
ef fectiveness for the treatnent of chronic
hepatitis B. To that broad question, | amnot sure
the answer is yes. To sone subsets of that
question, particularly to compensated, | think the
answer is yes.

I, at least, need to hear are we really
going to vote on this as it is worded. | nmean if
the pivotal studies, you know, 437 and 438, only
i ncluded patients with conpensated |iver disease,
so now if we begin to talk about an indication, are
we really prepared to go beyond the types of
patients the two pivotal studies enrolled.

DR. GULICK: Let me again ask the agency
for some guidance on this question. | think we are
havi ng the same issue we had with safety.

DR. GOLDBERGER W expect the nenbers of
the conmittee obviously to consider all the issues.
We put up a sanpling of sone of the ones that we
are particularly interested in, and sone of the

reasons we are interested in themreflect the fact
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that we have to deal with sonme of these issues in
the witing of |abeling, in thinking what
particularly a clinical study section m ght | ook
Iike, in thinking about issues for Phase |V

studi es, and about further devel opnent of the
product .

Fromthe point of view of commttee
menbers, we expect the conmmittee nenbers to take
into account the types of issues that have been
di scussed, and to naeke judgnents overall wthin
their own mind broadly about the issue of, for
instance, in the case of Question No. 2, the
ef fecti veness.

We do specifically ask if people have

caveats or concerns, to express themfor the

reasons | outlined a few nonments ago, because those

are very inportant to us in a variety of processes
bot h before and after approval, but one of the
reasons we | ook for people with a broad range of
expertise is because of our expectation that you

will be able to do this cal culus and cone up,

frankly, with a broad answer or do as good a job as

you are able.

So, we want you to give a broad answer to

the question. |If there is a specific caveat, just
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as in the safety question, sone people brought up
the issue of 48 weeks, feel free to do that because
that information is useful to us as we go about
some of our other activities.

DR GULICK: | knew he was going to say
that actually.

DR FLETCHER. WMay | have a question?

MR GRODECK: Yes, Dr. Fletcher would Iike
to push you.

DR FLETCHER. In the labeling, if we get
to that point, would the agency consider a | abe
that says, you know, adefovir is indicated for the
treatnment of chronic hepatitis Bin patients with
conmpensated |iver disease?

DR. GOLDBERGER: What will happen is that
after the neeting, we will go back, everyone here
internally will talk about what they have heard at
the meeting, and we will talk with the conpany, et
cetera, about their perspective and what they have
heard. |If necessary, we will go back and | ook at
certain parts of the data that were submitted in
the NDA, and try to come to a conclusion, for
instance, if a statenent, an unqualified statenent
as an indication is appropriate, if a qualified

statenent as you have outlined is appropriate, if a

file:/l//[Tiffanie/storage/0806ANTI.TXT (319 of 371) [8/20/2002 12:54:31 PM]

319



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

statenent that sinply says that, you know, there is
limted data in such and such a group, or whether
we choose to deal with this, for instance, by
including extra information in the clinical study
section, those are sone of the options that we have
avail abl e.

It would be a little premature now to tel
you what we woul d absolutely do, but in the past,
we have used all those approaches in dealing with
problens |ike this.

DR GULICK: So, again, fromour point of
view, at previous neetings, at times we have
considered a restricted indication versus a broad
indication. |Is that sonething that you want us to
do today?

DR GOLDBERGER Well, | think it would be
hel pful if conmittee nenbers feel strongly that
there are clear caveats, and actually, | think if
you were to |l ook, for instance, at Question No. 4,
I think Question No. 4 talked a little bit about
extra informati on about safety and effectiveness
that we thought needed to be included in the
| abel i ng.

That is probably a place if you want to

bring up sone of these issues, you know, please
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feel free to do it for the reasons that | outlined
before. W find this advice fromthe conmittee to
be extremely useful in interacting with the conpany
and in forward pl anni ng.

DR GULICK: Ckay. So, let ne pose again
the question to the committee. W have all heard
the instructions, so if people have restrictions or
caveats they would like to nake to their vote, that
is appropriate to do.

So, has the applicant denonstrated the
ef fectiveness of adefovir 10 ng daily dose for the
treatment of chronic hepatitis B?

We are going to start with Dr. Wng this
time.

DR. WONG Yes, and | will express the
caveat that they have denonstrated it insofar as
the study population is defined for the pivota
studi es, and they have not denonstrated it in the
suppl enentary groups for which there were no
controls.

DR. GULICK: Dr. WMathews.

DR MATHEWS: | will say yes, but | would
be of the opinion that there should not be any
restriction to people with conpensated |iver

di sease, that the |l abel should sinply add a
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description of the clinical studies, because the
peopl e nost in need are the ones with deconpensated
liver disease. The last thing | would want to see
happen is that there would be barriers put up in
terns of their access.

DR. GULICK: Dr §jogren.

DR SJOGREN: My answer is yes, and the
only group that | hesitate, and | would like a
caveat, is the H V-H V coinfection.

DR GULICK: Dr. Hollinger.

DR HOLLI NGER:  Yes.

DR GULICK: Dr. DeGuttol a.

DR DeCRUTTOLA: Yes with the caveat of
Bri an Wng.

DR GULICK: Dr. Fletcher.
DR FLETCHER. The sane, yes to the caveat
of Dr. Wéng.

DR. GULICK: Dr. Stanley.

2

STANLEY: Yes until that resistance
devel ops.

[ Laught er.]

DR GULICK: Dr. Englund.

DR. ENGLUND: Yes with the exception of
the HV coinfection.

DR QIJICK: Dr. London.
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DR. LONDON: Yes, and | agree with Dr.

Mat hews t hat the deconpensated

patients may be the

nmost in need and the ones who woul d benefit the

nost .
DR GULICK: Dr. So.
DR SO  Yes.
DR GULICK: Dr. Schapiro
DR SCHAPI RO  Yes
DR GULICK: Dr. Kumar.
DR KUVAR: Yes with

coinfection with H V.

KOPP: Yes.

3 3 3

GULICK:  And Dr.

the exception of

GULICK:  Dr. Kopp

Wood.

DR. WOOD: Yes with the caveat of the HV

coi nfected group.

DR, GULICK: And the
the caveat about HV infection

DR GOLDBERGER:  You
Chairman, that, in fact, it is
actual ly have the vote.

[ Laughter.]

DR GULICK: | would
eye of the behol der.

[ Laughter.]

Chair votes yes with
al so.
can see, M.

not that painful to

say pain is in the
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DR GULICK: Let's nove to the third
quest i on.

Based on the risk-benefit profile, does
the conmittee recomend approval of adefovir 10 ng
daily dose for the treatnment of chronic hepatitis B
in adults?

This time, the discussion is really open
to how you weigh the first two questions, the
safety information with the effectiveness
i nformati on, how do you wei gh those two, and
eventually, we will take a vote about fornal
approval fromthe committee.

Do peopl e have any conments about wei ghing
ri sks and benefits? This may be relatively short.

Dr. Wod.

DR WOOD: | think the issue is, is that
the benefits regardi ng specific surrogate narkers
are known through certain time points of the study
in terms of histopath benefit, HBV DNA benefit,
seroconversi on.

The risks, unfortunately, for nmany of the
things that comm ttee nmenbers have previously
rai sed, are unknown for certain paraneters,
specifically prolonged duration of treatnent and

adef ovir exposure beyond 48 weeks regarding

file:/ll/[Tiffanie/storage/0806ANTI.TXT (324 of 371) [8/20/2002 12:54:31 PM]



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

325
nephrotoxicity, that is unknown. The issue of
resi stance with chroni c exposure, that is unknown.

So, | just put that out as a general out
there about the risk-benefit, because the benefits,
I think we have are clearly docunmented. Cur
greater struggle is with the unknown risks that we
have given how the drug is |like to be used or need
to be used.

DR GULICK: Thanks. That is well said.

M. G odeck.

MR CGRODECK: | would just like to conment
on do the risks include going off the drug, and if
that is consideration, if it is taken indefinitely,
there is a different requirenent. If it is two
years until some sort of kidney abnormality
devel ops and then you are forced to go off drug,
think there are nore risks. It is just something
to consider.

DR GULICK: Thanks.

Gt her conments about risks and benefits
her e?

Ckay. This is an easy one to sum up,
because | think Dr. Wod did it, or as Dr. Wng
poi nted out, we have already di scussed safety and

efficacy in our own mnds. W are weighing these
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1 agai nst one anot her.

2 The bi ggest uncertainties we have is

3 simply data that we don't have. After 48 weeks,

4 what is the incidence of resistance, and then as

5 was just said, what are the risks of

6 di scontinuation of the drug. So, we are plagued by

7 data we don't know yet. W feel we can eval uate

8 the risk-benefit ratio with the data we have.

9 So, let's take formal vote again. Again,

10 this is to recormend approval of adefovir 10 ng for

11 chronic hepatitis B infection.

12 Dr. Wod, we will start with you.
13 DR WOOD:  Yes.

14 DR GULICK: Dr. Kopp.

15 DR KOPP: Yes.

16 DR. GULICK: Dr. Kunar.

17 DR KUMAR:  Yes.

18 DR. GULICK: Dr. Schapiro?
19 DR. SCHAPI RO Yes.

20 DR GULICK: Dr. So.

21 DR. SO  Yes.

22 DR GULICK: Dr. London.
23 DR. LONDON: Yes.

24 DR. GULICK: Dr. Englund.
25 DR. ENGLUND: Yes.
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DR GULICK: Dr. Stanley.

DR. STANLEY: Yes.

DR GULICK: Dr. Fletcher.

DR FLETCHER  Yes.

DR GULICK: Dr. DeGuttol a.

DR. DeGRUTTOLA:  Yes.

DR GULICK: Dr. Hollinger

DR HOLLINGER: What would a no sound
like? Yes.

DR GULICK: Dr. Sjogren

DR SJOGREN:  Yes.

DR GULICK: Dr. WMathews.

DR, MATHEWS: Yes.

DR GULICK: Dr. Wong

DR, WONG  Yes.

DR GULICK: And the Chair votes yes.

That is unani nous, 15 yes, zero no. That
is what that sounds |ike.

It is 20 of 5:00. Let's just take a deep
breath here instead of a break

As Dr. ol dberger instructed us, perhaps a
| ot of the inportant information we can help is by
di scussi ng the next question, which is: Are there
issues with the safety and effectiveness data that

shoul d be highlighted in the drug label? In
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particul ar, please discuss the use of adefovir in
H V coi nfection and the risk of NRTI resistance. In
addition, safety and efficacy nonitoring issues
wi || probably cone up here.

Dr. Schapiro.

DR SCHAPIRO. | think some issues that
have to be in the | abel to communicate to the
clinician. One is that the issue of resistance is
unclear. | think that has to be adjusted sonewhat
fromwhat we heard in the briefing. W heard
coments, but | think that is very inportant that
it should be clear that we don't know.

I think regarding H V/ HBV coi nfection, not
only the lack of data regarding that patient
subpopul ation, but it is inportant that clinicians
be aware that we haven't yet really evaluated the
risk, and these are not only 65 and 70, but
specifically, AZT nmutations develop in these
patients.

Just to touch on | think two other points
that were nmentioned, one is the risk of stopping
t herapy and gui dance, the fact that we don't have a
good handl e on that, and | would al so just one nore
time mention the fact that the study was done for

48 weeks does not inply that that is the
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recomendati on for therapy.

Sormehow that has to be--1 think that was
the flavor that came out here--1 think that has to
be very clear to the clinician in the | abel who
didn't hear this whole discussion

DR GULICK: Dr. Kumar.

DR KUMAR | want to echo the |ast part
of what Dr. Schapiro said, that sonehow in the
| abel we need to indicate that we really do not
know how long to give this drug to patients with
chronic hepatitis B infection

DR GULICK: Dr. London

DR LONDON: | am concerned that
clinicians out in the countryside or country are
going to msinterpret the 48-week duration of
information. W actually have information that
when the drug is stopped, there is a good
possibility of a flare, and |I think that somehow
that has to be conveyed because what has happened
with lamvudine is that it is just sort of a
practice now in the community, treat for a year,
st op.

I think if you treat for a year and stop
with this drug, and really get 25 percent of the

patients devel opi ng these major el evations of ALT,
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you wi Il soon see a hig paper in the New Engl and
Journal of Medicine, and it will kill the drug.

So, | think that we have to warn the
community of doctors that discontinuing the drug
carries arisk of a flare of hepatitis, and | think
it should be in the drug | abel

DR GUICK: Dr. So

DR SO | think clearly we have to
address the issue of potential nephrotoxicity and
al so the nonitoring where there is every three
nmont hs BUN creatinine, and also the risks of taking
other drugs with known potential nephrotoxicity and
the known interaction between adefovir with these
ot her nephrotoxi c drugs.

DR GULICK: Dr. Kopp

DR KOPP: To follow up on that, | would
propose that a baseline GFR be estimted by
creatinine clearance or MDRD equation, and for GFRs
| ess than 50, therapy not be recomended pendi ng
the results of the 536 study, available |I guess in
about 18 nont hs.

DR GULICK: Oher conmments on that? Dr.
Wong, you brought that point up before.

DR. WONG | don't know if | would agree

with that. | would not try to restrict this drug
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to peopl e who have normal renal function, but |

thi nk that physicians need to be warned that there
really is very little safety data available in
those patients, so they are going to have to be
very careful, but | don't think | would try to tel
peopl e that they should not treat their patients
who need treatnment just because their GFRs are
bel ow 50.

DR. GULICK: Dr. Sjogren.

DR SJOGREN: | think in the |abel it
shoul d be specified what type of patients with
chronic hepatitis B should be treated, and anong
them people with, Iike we have said, conpensated
I'iver disease, that have denonstrated |iver disease
in liver biopsy. Also, to point out that this drug
is effective in cirrhotic patients and perhaps with
some kind of limitations because of the |ack of the
control group, but still very good and effective in
deconpensated |iver disease. | think that nessage
needs to perhaps be qualified in some way, because,
you know, there are not a sizable nunber. There
were controlled studies in some of them but it is
still inmportant for the clinicians to know.

DR. GULICK: Dr. Stanley.

DR STANLEY: | think as far as the
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nephrotoxicity, we need to put in the label that it
i s unknown whet her that can be a cunulative risk
for physicians to be aware of, and then as far as
the issue of whether a liver biopsy should be done
and how frequently, | would ask our liver experts
to weigh in on that.

DR GULICK: Liver experts want to weigh
in on that?

DR. HOLLINGER: W can do this since we
are on the panel here, this is your show here, but
the question is there are sone consultants here who
have been involved with this. It night be
interesting to just get a quick answer fromthose
three or four over there about what they think
about the biopsies before and after. Wuld that
out of line, Dr. Gulick?

DR GULICK: No, sure.

DR. HOLLI NGER: You have got Dr. Wi ght,
Dr. Dienstag, Schiff, and there are others, too.

DR GULICK: The small God.

[ Laught er.]

DR GULICK: So, the specific question
that we are | ooking to our coll eagues to answer is
woul d you require a biopsy or even recomend a

bi opsy.
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DR WRIGHT: Teresa Wight, San Franci sco.

I think we, as hepatologists, with
hepatitis B, as with hepatitis C, are still using
the liver biopsy to guide to as the urgency of
treatment in di seases where there are stil
unknowns about |ong-term safety and efficacy,
treatnment stopping, nmuch of what we have di scussed.

I think we still would err on the side--we
woul d advocate treatnment for patients who have
significant fibrosis and mght be a little bit nore
inclined to continue to watch individuals who have
very, very mld liver disease

That is nmy personal opinion.

DR SCH FF: | am Gene Schiff. 1 amfrom
the University of Mam.

I would agree with Terrie, but | would
never be dogmatic about it, that you nust have a
liver biopsy in every patient. It is preferable
that you do in the beginning, so that you can
establish the histologic severity, but | would not
make it mandatory.

DR DI ENSTAG Jules Dienstag, consultant,
| guess.

I think that nmost of us who are

hepat ol ogi sts, before we apply a therapy that would
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be used long term like to get a baseline biopsy.
Wthout a baseline biopsy, if we ever need another
bi opsy at any other tine to evaluate what is
happening to our patients, for exanple, if there is
a flare later or resistance later, w thout that
basel i ne biopsy, we really can't interpret a later
bi opsy.

So, in addition to what Gene and Terrie
said, | think that is another inportant reason to
do basel i ne bi opsi es.

Utimately, | suspect, the scale of
t herapy, given the nunber of people who have this
di sease, will force the therapy of this disease
into the hands of peopl e besides hepatol ogi sts.
Now, we, as hepatol ogists, have a vested interest
in keeping this type of therapy anpbngst ourselves,
but ultimately, when infectious di sease people and
i nternal nedicine physicians start treating, there
probably will be sone shift towards using fewer
bi opsi es, but fromthe hepatol ogist's point of
view, there are very, very good indications, very
strong reasons for using, for relying on biopsies.

DR QGULICK: Thanks.

O her issues to discuss? Dr. Wng.

DR WONG Just at this point, without a
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liver biopsy, it seens to ne there is no way for a
physician to know that is patient, his or her
patient is conmparable to the patients who are
treated in this trial, so that it would be pretty
difficult to reconmend giving treatnent |like this
with an open-ended tine commitment w thout that
i nfornation.

DR GULICK: Dr. So.

DR. SO There is another |ine of thought.
You know, | think a | ot of physicians out there are
treating chronic hep-B if they have replicative
di sease at the levels, just like what G| ead used
over 2 tines above the upper limt of normal for

ALT, and they would be patients who are consi dered

sui t abl e.

DR WONG [Of mike.]

DR GULICK: W are back. Thank you

Dr. Wong, did you have sonmething else to
add?

DR WONG | just said that one would |ike
to know before treating a patient, that the patient
is roughly conparable to the patients in whomthe
efficacy of this treatnent was denonstrated

DR. GULICK: 1Is it safe to say that the

consensus of what we heard is that people would
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strongly recommend, but not require, was that
consensus | heard?

DR. SO Actually, | disagree because
there is a popul ation, you know, especially
patients with deconpensated |iver disease, if you
do a biopsy with a low platelet count, porta
hypertension, they are very high risk for a nmajor
conplication of bleeding.

Qccasionally, people die fromliver
bi opsies, so really, froma patient advocacy point
of view, | don't think it is absolutely necessary
unl ess you are doing a study like this, because how
many of these patients actually get re-biopsied
after a period of treatnment and whet her the

re-bi opsy actually determi ne cessation of

treat ment.

Once again, these are issues. | hope
tormorrow you fol ks will address.

DR GULICK: Right. 1 think that is going

to be a big topic for tonorrow.

Dr. Hol linger.

DR HOLLINGER: In essence, though, but to
answer the question, no one is going to biopsy
somebody who you al ready know has cirrhosis, and

any first-year medi cal student can naybe nmmke that
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di agnosi s on sonebody |ike this.

I think what one is tal king about is
bi opsyi ng sonebody el se, sonebody that has got a
coagul opathy, a low al bum n, and ascites, or other
things, no one needs to biopsy that patient to know
that they have got cirrhosis.

So, | think really the issue is biopsying
that other, very large group, where you are really
not sure how nuch fibrosis or liver disease there
is. In those cases, even though you say it
certainly would be not required, | think the
enphasis for nost of us would be that a biopsy
really is essential in the baseline, and it is only
the rare circunstances, as maybe Gene Schiff has
said, that you mght get by with not doing it.

DR SO But is that treating the
physician or treating the patient, because are you
basing that information to determ ne whether you
are going to not start treatnment? |If the ALT
is--you know, if the patient has a very high vira
count, okay, and the ALT is three or four tines
above nornal, are you actually saying that in the
bi opsy, which it could a sanpling error, well, you
don't get a lot of information, you base it on that

rather than the other information, not to start
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treatment? | don't know.

DR GULICK: What | amhearing is that we
shoul dn't be dogmatic about this, and obviously, we
can't go into every case about the pros and cons of
l'iver biopsy, but that, in general, we should
strongly recomend, but not require this for
patients. That is what | heard.

Dr. Schapiro, | didn't hear that?

DR. SCHAPIRO Well, | am not clear.
Agai n, going back to hepatologists, in |light of
this drug, and we are tal ki ng about this drug,
don't see how a biopsy is going to guide our
decision to start or to stop therapy. | amtrying
to think how many of these patients, given again
the clinical criteria, how many of these would have
been changed by the first biopsy, and would | stop
treatnment based on any results of the second
bi opsy. Maybe sonetimes, but why would it be
strongly required in light of what we saw here for
this drug?

DR. WONG What if the histology is
normal, | nmean would you treat that patient
i medi atel y? W have seen evidence of risk here,
right? So, if you don't see any histologic

abnormality, it would seemto ne that that is a
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pati ent who could be followed since we know we are
exposing the patient to nephrotoxicity, devel opnent
of resistance, flare, all these things, right?

DR SCHAPI RO Maybe we can ask for
hepatitis B based on these clinical criteria, what
percent of patients would be normal

DR GULICK: Dr. Sjogren, can you help us?

DR SJOGREN. The way | look at this, the
bi opsy is going to help us start or not start the
therapy. It is not going to help us stop, but
start the therapy, and so we select the patient
that needs the therapy and that we can take the
chal | enge of 48 weeks, 96 weeks, 110 weeks, however
|l ong that patient nmay or may not have to stay,
because we see evidence of severe |iver disease.

So, it is not nuch into the future, but at
the present tinme, am| putting a patient at risk,
at unnecessary ri sk because he has m ni mal di sease
or no disease. That is the question that | think
we are attenpting to answer, so deci de whether that
patient goes on therapy or not. | think that is an
inmportant criteria.

Obvi ously, there are patients that we
cannot do the liver biopsy, and the exception nakes

the rule, and so | agree that we shouldn't have an
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1 automati ¢ 100 percent or nothing, but | think it is
2 nmore than recommended. | woul d consi der nore,
3 maybe "require" is not the word either, but there

4 nmust be sonmething in the wording.

5 DR GULICK: Strongly reconmended.
6 DR. SJOGREN: Strongly recommended because
7 of the unknowns. | think as we devel op experience

8 with drugs, as we know now i nterferon, as we know
9 | am vudi ne, we may tend to change, and four years
10 fromnow we may be saying, hey, adefovir, no nore
11 bi opsi es, you know, it is a great drug

12 bl ah- bl ah-bl ah. But that is not where we are now
13 We are in the presence of a new drug that
14 has potential toxicity, and | think we need to be
15 careful in how we select our patients or else we
16 could ruin the drug, and we can ruin our patients,
17 as wel .

18 DR. GULICK: Let nme again just observe
19 that we are going to talk about this a | ot

20 tonmorrow, so we nay want to curb the conversation

21 Dr. Mat hews.
22 DR MATHEWS: Could | ask, does the
23 | ami vudi ne | abel say anything about |iver biopsy

24 before starting therapy?

25 DR BROSGART: | don't think that there is
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information or wording in the | am vudi ne | abel

DR GULICK: W can't hear you. The
answer i s no?

DR. MATHEWS: Another way to deal with
this is just--1 nean that is what practice
guidelines are for, | think, | amnot sure it needs
to be in the |abel

I would al so point out that there are
probably thousands of people with H V who have been
unintentionally treated for hepatitis B as part of
their HV therapy, and very few of those people are
referred for liver biopsy unless they have
significant transam nase el evation or signs of
active liver disease

DR. NGUYEN:. Could | just nake a comment ?

DR GULICK:  Yes.

DR NGUYEN. There is no medical officer
who is in doing the 3TC, but | believe the I|ast
time | reviewed the | abel for 3TC for hepatitis B
I think it was indicated for chronic hep-B with
evi dence of active viral replication and active
di sease, | believe. |1s that true for Glead fol ks?

G LEAD: [ Noddi ng. ]

DR. NGUYEN:. They nentioned the fact they

woul d have to have active viral disease and active
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replication of virus.

DR GULICK: Chris, soneone just handed
you the | abel ?

DR MATHEWS: Correct. It says,
"Indicated for the treatnent of chronic hepatitis B
associated with hepatitis B viral replication and
active liver inflammation. This indication is based
on one-year histologic and serol ogic responses in
adult patients with conpensated chronic hepatitis B
and nore limted information froma study in
pediatric patients."

DR. GULICK:  Thanks.

DR SJOCREN: W have to learn from our
m st akes, you know, because | was a nenber of the
panel, and we didn't know about resistance. W
didn't know a whole I ot of things of |am vudine
back then as we know now, so we need to learn from
our mi st akes.

DR GULICK: That seens |ike a good pl ace

to sumup. Dr. Englund.

DR. ENGLUND: | just had one ot her
comment. | want to make sure. Sharilyn was saying
that there wasn't--1 want to nake sure that it's

acknow edged that there is some evidence of

cumul ati ve renal disease. | think that there was
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1 sonme good evidence of the cumul ative renal disease,
2 not just the acute, but it accumul ates, that there

3 may have even been nore at 96 weeks if you can read

4 it, and that that absolutely needs to go in the

5 | abeling, that it is not just that there is rena

6 di sease associated, but it looks like it's

7 progressively and it accunul at es.

8 DR GULICK: Dr. Fletcher.

9 DR. FLETCHER: | agree with Jan. That
10 cunmul ative risk is in patients that had adequate
11 renal function at baseline, so it is not just in
12 patients that had sone renal insufficiency, but
13 patients that had normal function at baseline
14 because | am sure the sponsor woul d be di sappointed
15 if I didn't say sonething about drug interactions.
16 I think, you know, the | abel does need to
17 hi ghl'i ght sone issues that | think in general, the
18 drug interaction profile is not understood. It is
19 not well understood or well characterized.

20 | have a general problemw th the

21 statement, for me, by saying there are no

22 clinically relevant drug interactions. Drug

23 interactions by their nature are al nost never

24 studied to be clinically rel evant.

25 I nmean you don't do the study, you do a
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very short-term pharnmacoki netic study, find out
whet her there is a change in levels, but to draw
some inference fromthat in terms of whether it is
clinically relevant or not, nost of the tine the
data never exists to do that, so | would be very
careful, in fact, would probably di scourage that
type of a statenent.

A couple of points to that. Adefovir
i ncreases, you know, the concentrations of ddl. It
is interesting that tenofovir does that, as well,
so what is that mechanismw th these two drugs and
an increase in ddl concentrations, and | don't
think we can be confident that that m ght not be
clinically rel evant.

The i bupr of en-adefovir interaction, |
think is one that may need to be approached
cautiously, as well. 1t's a 20-sone percent
increase in area under the curve, and | think there
may need to be again sone caution with saying that
that would not be clinical relevant.

Lastly, with regard to the HBV/H V
coinfected patients, | think the situation with
protease inhibitors, you know, the ACTG359 st udy
both in its smaller, intensive pharmacokinetic

study, as well as in the larger study that was
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presented at the Retrovirus Conference this year,
and shows an interaction between sagui navir and
adefovir, and can we be confident that there aren't
interactions with other protease inhibitors, and
not interactions with the i munosuppressive drug
cycl osporine, tacrolims, so | am pleased that the
sponsor has studies for those drug interactions

pl anned.

Again, just as a final coment, the
statenment has been made here that adefovir is not a
substrate, not an inhibitor of cytochrome p453A. |
am just struck again by the Backgrounder fromthe
conpany, at |east on page 80 says that cytochrone
p453A was i nhi bited by adefovir dipivoxil at
concentrations of 19 and 83 micronol ar.

I understand that those are very high
concentrations, but at the local site, you know,
perhaps there really may be interactions there.

So, | think just in terns of issues that
need to be highlighted, just to sumup, | think the
i ssue about clinically relevant drug interactions
really needs to be rethought, you know, how to
state that.

DR. GULICK: Dr. Birnkrant.

DR BI RNKRANT: Before we nove on to the
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Phase IV commitnents, which we have al ready begun
to touch on, can we get sone coments related to
the adequacy of the dose nodification schene
proposed for patients with renal insufficiency?
will clarify for you. |Is it adequate to initiate
dosing versus is it adequate to dose-nodify in
sonmeone who is being chronically dosed?

DR GULICK: Who would like to start? Dr.
Kopp, can you hel p us here?

DR KOPP: | amnot sure | understood your
| ast conment. Do you want to distinguish that,
dose-nodi fy for sonmebody who has devel oped rena
i nsufficiency on the drug?

DR BI RNKRANT: Right, is there adequate
data to support that?

DR KOPP: Well, | expressed ny disconfort
earlier with the proposals that we have got based
on the area under the curves that we saw

DR BI RNKRANT: Do you feel confortable,
though, initiating therapy in patients with rena
i nsufficiency based on the schene put forward?

DR KOPP: Again, we have three groups
We have people with normal renal function, yes, 437
and 438. It probably included people down to G-Rs

of 40, estimating a serumcreatinine of 1.5 in a
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worman, say, of age 40. So, those patients in
general seemed to tolerate the full dose relatively
well, and really, ny disconfort is in patients with
GFRs bel ow 40 to 50.

DR GULICK: Dr. WMathews.

DR. MATHEWS: Anot her point, and that is
that in the very sick patient, | assune that
nonogram applies to people with stable but abnornal
renal function, but nmany of these patients do not
have stable renal function, so | wouldn't have any
way of knowi ng how to dose it in a hospitalized
patient in that setting.

DR GULICK: Dr. Kopp, could you address
t hat ?

DR. KOPP: Yes, | was thinking about the
same thing earlier. | think once you have a
creatinine that reaches a peak and then begins to
decline, that peaks defines what a new, nonchangi ng
GFR is, but you are exactly right. If you admt a
patient with a creatinine of 1.5, and the next day
it is 2, you knowthe GFR is very |ow, but you
don't know, is it 5, 10, 15, or 20, and there is
really no nonbgramto help you at that point.

I guess the safest thing froma rena

perspective is to stop a renal toxin in a setting
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while the creatinine is rising, and therefore, the
G-FR is falling until the situation has decl ared
itself, and that m ght occur in a few days or a
week, and hopefully, that is enough tine that you
won't get one of these flares of HBV that we have
been hearing about.

Certainly, in clinical nedicine, we all
know that in sone situations, you have to keep a
renal toxin going even in the face of a rising
creatinine, anphotericin, cyclosporine, or what
have you, but it is always a nonent-by-nonent
deci sion by the clinician about which is worse, not
treating sonething or using a renal toxin, and in
this setting, it is really no different from any
other clinical decision that has to be made, the
use of gentamicin in a septic patient with a rising
creatinine, but a need for the therapy.

I am not sure we can provide too nuch
gui dance on this. | think ultinmately, it has to be
for the clinician at the bedside to decide.

DR. GULICK: Dr. Fletcher, then Dr. Wng

DR FLETCHER. | think as a place to start
in patients that had baseline renal insufficiency,
the nonbgram at least it seens to make sone sense

tone. If youthink just in terns of half-life, if

file:/ll/[Tiffanie/storage/0806ANTI.TXT (348 of 371) [8/20/2002 12:54:31 PM]

348



file:////[Tiffanie/storage/0806ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

349
a nornmal plasma half-life is about 7 hours, if
sonmeone has a 50 percent reduction in creatinine
cl earance, so it should be about 14 hours, and if
you dose every 3 or so half-lifes, you know, then,
a dosing interval of every 48 hours, you know, as
you get down there, it makes sonme sense.

I clearly think the nonogram needs sone
clinical experience with it. The second point
where | would begin to get nore concerned is as you
get less than 20 nL/mnute, that is where these
really begin to have sone difficulties until they
are tested. The conputer simulations always | ook
good, but until you really test them down there,
you just don't know.

It was just pointed out. | think patients
on therapy that devel op renal insufficiency, serum
creatinine is always going to | ag behind, and so
will creatinine clearance, and so you can al ways be
somewhat chasing your tail alittle bit.

So, again, | think some real experience
with the nonbgramin patients that have changes in
renal function while they are on therapy is going
to be critically inportant.

If I could just ask the sponsor on that

one quick question, at least it would be hel pful to
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me to think--because | think in ternms of
hal f-1ifes--in someone who has a creatinine
cl earance less than 10 nL/m nute, what is the
hal f-life, so that it would be that off-dialysis
hal f-1ife?

DR. KEARNEY: Are you specifically asking
in end-stage renal disease patients?

DR FLETCHER: Right, exactly.

DR KEARNEY: When we studied the
end- stage renal disease patients when they are not
recei ving henodi al ysis, there was no extra rena
route of elimnation observed, so the concentration
time profile was conpletely flat, and no elimnate
hal f-1ife coul d be deterni ned

DR. FLETCHER Can you put a greater than
toit, it has got to be greater than? You did your
sanmpling out for how many hours?

DR. KEARNEY: W sampled out to 96 hours.

DR FLETCHER So, the half-life then, it
is fair to say, has got to be greater than 96 hours
in that end-stage renal disease patient?

DR KEARNEY: Yes.

DR GULICK: Dr. Wng

DR. WONG Wiile you are up there, you

showed us your conputer nodel for the
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1 phar macoki netics in patients with varying rena

2 function, but it was only up there very briefly.

3 As | looked at it, it looked to ne |ike your

4 nonogram was predi cated on the idea that you were

5 going to try to make the troughs equivalent, is

6 that correct?
7 DR KEARNEY: Right. Adefovir is

8 currently only available as a 10 ng tablet.

9 DR. WONG Right. So, you have a choice
10 of trying to make the troughs equival ent, naking
11 the peaks equival ent, or meking the AUC equival ent,
12 or some variation thereof, and you took the one or
13 you chose to pick your nonogram paraneters, having

14 the effect of going for the highest dose of those

15 three possibilities, it would seemto ne.

16 I don't know that that is really what

17 woul d do. We have seen a | ot of data over the

18 years on the nephrotoxicity of this drug that

19 really is unquestionable, and | mght be a bit nore

20 conservative on the dose, perhaps trying to nmake

21 the AUCs equi val ent as opposed to the troughs

22 equi val ent .

23 DR. KEARNEY: | think that is critica

24 addi tional work that needs to be done once an

25 alternative dosing fornmulation is avail abl e.
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DR. WONG But what | nean in the absence
of any data from your prospective trial that you
are planning, you have to pick sonmeplace to start.

I guess if soneone cane and asked ne where to
start, | would probably be a bit nore conservative
than you have been.

DR KEARNEY: | n determ ning dosing
guidelines with a fixed dose fornul ation, you are
limted in terms of what you can do with Crax and
AUC. A fixed dose into a fixed volume will result
in a Crax that you can't really alter, so extending
the dose interval allows us to target trough
concentrations.

DR WONG | understand. | am not saying
that you shouldn't extend the dose interval, but
you can extend it fromevery one day to every two
days, or fromone day to every four days, or one
day to every seven days, right? | nean you have a
choice there, and it seened to ne that you picked
an interval to make the troughs equival ent, which
results in greater total drug exposure for the
people with renal insufficiency than in those with
normal renal function

One doesn't have to choose to do it that

way .
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DR. KEARNEY: | n our pharmacokinetic
nmodel i ng, we tried to bal ance basically, we wanted
to limt adefovir exposure as much as possible, and
the trough concentrations in the noderately and
severely inpaired patients, in the noderately
i mpaired patients, are about 50 percent |ower than
in uninpaired patients with 10 ng, and about 85
percent of those normal patients.

So, we lowered the trough as | ow as we
felt confortable, but we didn't want to go to the
next day because this would provide a conplete
drug-free interval for patients.

DR GULICK: W need to conplete the
di scussion here. So, just the highlights of what
we recommended for the drug |abel, appreciating
that we have 48 weeks of data, and not nore, and
that that is both safety and durability data.
Several people brought up the concern about what is
the optimal duration of treatnent.

In terms of what types of patients should
be treated, we read al oud the | am vudi ne brochure.
Certainly, people identified the ones in the
pi votal study conpensated with active |iver
di sease

We heard the discussion about biopsy
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strongly recommended, but not required.
Deconpensated patients and cirrhosis, that there
are nore limted data, but also inpressive results
in terms of sonme of the endpoints. 3TC resistance
again, patients with 3TC resi stance showi ng strong
responses.

We spent sone tine being concerned about
the H'V coinfected patient given the Iimted data,
the risks of resistance, con neds and drug-drug
interactions. In terns of safety, we were nost
concerned about the renal toxicity. Several people
made the point that there appears to be cumul ative
toxicity through 96 weeks, both in people with

normal renal function at baseline and those with

abnormal, but it remains an open question about how

inmportant that is going to be, but people should be
made aware of it.

In terms of people with abnormal rena
function, Dr. Kopp suggested getting a baseline G-R
on people, and then there was sone differences of
opi ni on about treating people with baseline
creatinine clearance | ess than 50.

Dr. Kopp was strong and suggested not
recomrended, others suggested a warning that these

patients need to be closely foll owed.
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W tal ked about the formal recommendations
for dose interval reduction that G lead has nmade
including the latest conversation. Dr. Fletcher
rem nded us that this is based on pretty sound PK
principles, but reminded us that we really don't
have the clinical data yet to support those
recomendations. As he said, it is a place to
start.

Less clear is what to do with people who
devel op increased creatinine on the drug - should
you stop, should you dose reduce, and what do you
do in someone with changing renal function over
time, and that is critically inportant to avoid
toxicity.

Previ ous suggestion nonitor creatinine Q 4
to 8 weeks, the committee was nore confortable with
than 3 nonths, and again a warni ng about
concom t ant nephr ot oxi ns.

Anot her area was resistance. W were
reminded that it's really unclear what is going on
after 48 weeks. W have to be careful about how
this is portrayed and not sinply stated that
resi stance does not exist to this drug.

Agai n brought up was the risks of stopping

treatnment, the fact that flares occur conmonly up
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t