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PROCEEDI NGS
Call to Order and Openi ng Renarks

DR ENGLUND: Good norning. Welcone,
everyone. M nane is Janet Englund. | amthe
acting chairperson today and | would like to
wel cone you to the Antiviral Drugs Advisory
Conmi t t ee.

Today we are going to discuss the new drug
application 21-797 and 21-798 for entecavir tablets
and entecavir oral solution, respectively, by
Bri stol - Myers Squi bb Conpany. These drugs are
proposed for the treatnent of patients with chronic
hepatitis B infection.

Wth that, I would like to call the
meeting to order and introduce the committee
menbers. In fact, | will have you introduce
your sel ves because that would be better. | would
like to just remi nd everyone on this conmittee that
this is being transcribed and so, before you speak,
you are going to need to identify yourself but, for
now, if we could just start naybe with Dr. Sun and
just introduce yourself and your affiliation.

DR. SUN: Eugene Sun, Abbott Laboratories.

DR CERBER. John Gerber, University of

Col orado Heal th Sci ences Center.

file:/l//[Tiffanie/c/Dummy/0311ANTIL.TXT (4 of 276) [3/22/2005 1:55:48 PM]



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

1 DR. WASHBURN:  Ron Washburn, Shreveport VA
2 and LSU.
3 DR FISH: Douglas Fish, Al bany Medi cal

4  College, Al bany, New York.

5 DR. HERBERT: Ron Her bert, Nati onal

6 Institutes of Environnental Health Sciences and the

7 Nat i onal Toxi col ogy Program
8 DR. SHERMAN: Ken Sherman, University of

9 Ci nci nnati .

10 DR. JOHNSON: Victoria Johnson, University

11 of Al abarma at Bi rm ngham

12 DR. PAXTON: Lynn Paxton, Centers for
13 Di sease Control and Preventi on.

14 DR WOCD: Lauren Wod, National Cancer
15 Institute.

16 MR. CGRODECK: Brett G odeck, patient

17 representative.

18 MS. PATEL: Anuja Patel, Executive

19 secretary for the Antiviral Drugs Advisory
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1 Conmittee, the Food and Drug Adninistration.

2 DR. ENGLUND: | am Janet Englund, from
3 Children's Hospital and University of Washi ngton,
4 in Seattle.

5 DR DEGRUTTCLA: Victor DeGuttol a,

6 Har vard School of Public Health.

7 DR. BARTLETT: | amJohn A Bartlett, from

8 Duke University.

9 DR HAUBRI CH: Richard Haubri ch,
10 University of California in San D ego.
11 DR MUNK: Bob Munk, consumer

12 representative.

13 DR. SEEFF: Leonard Seeff, Liver D sease

14 Branch, N DDK, National Institutes of Health.

15 DR BELL: Beth Bell, Centers for D sease

16 Control and Prevention.

17 DR. SCHWARZ: Kat hy Schwarz, Johns Hopkins

18 Uni versity.
19 DR FARRELLY: JimFarrelly, Division of
20 Antiviral Drugs, FDA

21 DR LEWS: Linda Lewi s, Division of

22 Antiviral Drugs, FDA

23 DR. Bl RNKRANT: Debbi e Bi rnkrant, D vision

24 Director, Division of Antiviral Drugs, Food and

25 Drug Admi ni stration.
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DR. ENGLUND: And Dr. Mark Col dberger,
fromthe FDA, will be joining us nmomentarily. At
this point | would |ike to have Anuja Patel read
for us the conflict of interest statenent.

Conflict of Interest Statenent

MS. PATEL: Thank you. The follow ng
announcemnent addresses the issue of conflict of
interest and is made part of the record to preclude
even the appearance of such at this neeting. Based
on the subnmitted agenda and all financial interests
reported by the committee participants, it has been
determned that all interests in firns regul ated by
the Center for Drug Eval uati on and Research present
no potential for an appearance of a conflict of
interest, with the follow ng exceptions:

In accordance with 18 USC Secti on
208(b)(3), full waivers have been granted to the
followi ng participants, Dr. Johnson for her

enpl oyer's contract with a federal agency to
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provide virology | aboratory support for the adult
AIDS clinical trials group. The contract is funded
for greater than $300,000 per year. Dr. Gerber for
consulting on unrelated matters for the sponsor and
a conpetitor. He receives |ess than $10, 001 per
year per firm Dr. Bartlett for serving on
speakers bureaus for two conpetitors. He receives
greater than $10,000 fromone firm and between
$5,001 to $10,000 per year fromthe other. Dr.
Sherman for serving on speakers bureaus for two
competitors. He receives from $5,001 to $10, 000 a
year fromeach firm Dr. Mink for consulting on
unrelated matters for a conpetitor. He receives
| ess than $10,001 a year.

Dr. Schwarz has been granted wai vers under
(b)(3) and 21 USC 355(n)(4) for her enployer's
grant to study conpeting products. Each grant is
funded for |ess than $100,000 per firm per year.
Dr. Haubrich has been granted a (b)(3) waiver for
consulting on unrelated matters for a conpetitor
and the sponsor. He receives |ess than $10, 001 per

year per firm Brett G odeck has been granted a
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355(n)(4) waiver for owning stock in a conpetitor
valued at |ess than $5,001. Because the stock in a
conpetitor does not exceed $25,000, 5 CFR

2640. 202(a) (2) exception applies and a (b)(3)
wavier is not required. Dr. DeGuttola has been
granted a (b)(3) waiver for consulting on unrel ated
matters for two conpetitors. He receives |ess than
$10,001 a year fromeach firm

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

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

VW would also like to note that Dr. Sun
has been invited to participate as an industry
representative, acting on behalf of the regul ated

industry. Dr. Sun is enployed by Abbott
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Laboratori es.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any farm whose products they may w sh to conment
upon. Thank you

DR. ENGLUND: Thank you, everyone. Wth
that done, | would like to introduce Dr. Debra
Bi rnkrant who will now proceed to give us an
overvi ew of the issues and our plan for today.

Overvi ew of |ssues

DR BI RNKRANT: Good norning. | would
also like to wel come our advisory committee nmenbers
and consultants to this meeting.

Today, as was nentioned, we will be
di scussing the new drug application for the tablet
and solution formulations for entecavir for the
treatnment of chronic hepatitis B infection.

The last time this conmittee net to
discuss a sinilar topic was back in 2002 when we
presented the new drug application for adefovir,

and on the second day of that neeting we di scussed
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general drug devel opnent for hepatitis B. Today's
meeting gives us another opportunity to discuss
this serious probl em

The next two slides were downl oaded from
cdc.gov. This slide shows the geographic
distribution of chronic hepatitis B infection
What you can see in red are high andenic areas in
Africa and Asia with hepatitis B preval ence at a
rate nore than 8 percent, and this is considered
high. In gold we have medi um preval ence areas, and
in green we have | ow preval ence areas, such as the
United States, excluding Alaska. 1In the high
preval ence areas the lifetine risk of acquiring
hepatitis B infection approaches 60 percent and is
acquired nmainly during chil dhood, whereas in the
| ow preval ence areas the lifetine risk is much
| ower and occurs in adol escents, adults and
wel | -defined risk groups.

This slide shows hepatitis B incidence by
year through the years 1966 through 2000 in the
United States. What this is dramatic for is the

decline in hepatitis B occurring soon after
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i censure of hepatitis B vaccine. You can see that
the incidence drops dramatically over the years in
the late '80s and beyond after public health
prograns adopted hepatitis B vaccination.

Al t hough we see this dramatic decrease in
the United States of acute hepatitis Bit stil
remains a nmajor problem It has been estinated
that chronic hepatitis B infection affects 350-400
mllion subjects worldwi de and approximately 1.25
mllion subjects in the United States. It accounts
for, it is estimated, approximately one million
deat hs per year due to conplications of the
di sease, nanely cirrhosis and hepatocel | ul ar
carcinoma. The treatment options are quite
limted. As you can see, there are only three at
this point, interferon, |am vudi ne and adefovir
di pi voxi | .

I will briefly touch on the pros and cons
of these therapies. Interferonis used in a
limted patient popul ation, however, it is used for
a definite period of tinme and in the linmted

popul ation the effect is durable. However, the
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side effect profile is sonewhat limting. Wth
interferon we see flu-like syndrone, depression,
al opeci a and exacerbation of autoi mune di sorders.

Lam vudi ne, a nucl eosi de anal og, is nuch
better tol erated, however, subjects taking
| am vudi ne devel op resistance at a rate approaching
20 percent per year

Adefovir dipivoxil, a prodrug of adefovir,
a nucl eotide anal og, was approved in 2002. It is
active against |anivudine-resistant virus, and is
tolerated well except for nephrotoxicity that
appears in deconpensated patients, nore so, and
ot her advanced patients such as those undergoing
transpl ant.

Let's turn now to today's subject, that
is, entecavir. Entecavir is also a nucleoside
analog. It has activity agai nst HBV pol ynerase,
and in vitro it inhibits |amvudine-resistant virus
at concentrations 8-32-fold greater than that
required for wild type virus.

Its antiviral activity has been

denmonstrated in established animal nodels. In
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woodchuck, hepatitis virus infected woodchucks with
that disease, 67 percent treated with entecavir
survived 3 years conpared to a 4 percent surviva
rate in infected historic controls. So, it appears
quite active in this established animal nodel

Now | will describe pertinent nonclinical
pharm tox findings briefly. There was an increased
i nci dence of tunors in rodent carcinogenicity
studies. Lung tunors were observed at | ow
mul ti ples of entecavir exposure relative to humans
and it is thought that these tunmors may be species
specific. Oher tunors occurred at much hi gher
mul ti ples of entecavir exposure relative to humans.
This topic will be discussed extensively by
Bristol -Myers Squibb and Dr. Farrelly of the Food
and Drug Administration. What we have to keep in
m nd here is that the aninmal data needs to be
interpreted in the context of the clinical data,
the severity of the disease and the avail abl e
treatment options. Turning to the clinica
studies, | would Iike to comend Bristol - Mers

Squi bb for their drug devel opment program for
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15
entecavir. They studied a wide population in
e-antigen positive, e-antigen negative and
| am vudi ne-resi stant subjects. Their trials were
mul ti center and mnultinational, using an active
control, |amvudine. The endpoints used were
simlar to other approved therapies.

At today's advisory committee nmeeting we
wi Il be asking you to discuss the clinical trial
data in the context of these animal carcinogenicity
findings and the inplications for human use. In
addition, we will be asking you to discuss the
adequacy of the proposed pharmacovigil ance study.
W will also pose a question related to pediatric
usage.

If in the afternoon session when questions
are posed you vote that this drug should be
approved, we will then proceed to discuss |abeling
i mplications and further post-marketing studies.

Wth that, | would like to just briefly
review t he agenda. Followi ng ny coments,
Bristol-Myers Squibb will present. This will be

foll owed by a break. Then FDA will present and the
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presentations will be discussed prior to lunch. At
one o' clock there is an open public hearing.
Fol | owi ng that hearing, we will continue the

di scussi on and then pose our questions to the

advi sory conmmttee. Thank you very rmnuch.

DR. ENGLUND: Thank you very nuch. Now
think we would like to begin with the sponsor
presentation by Bristol -Mers Squibb

Sponsor Presentation
I ntroduction

DR. SIGAL: Thank you, Dr. Englund and
menbers of the commttee and FDA. Good nor ni ng.
amElliott Sigal. | amhead of research and
devel opment and chief scientific officer for
Bristol-Myers Squibb. Today it is our pleasure to
bring you data on entecavir for the treatnent of
patients with chronic hepatitis B infection.

As you heard fromDr. Birnkrant, this
di sease affects well over actually a nmillion people
in the United States and accounts for approximtely
5,000 deaths here a year. CQutside the United

States another 400 nmillion people are chronically
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17
infected with hepatitis B so it represents a
wor | dwi de public health issue of great inportance.

We, at Bristol-Mers Squibb, have
concl uded, based on the data you will hear today,
that entecavir represents an inportant therapeutic
advance. Qur application is being considered first
here, in the U S., but we have filed in Europe and
in China, and intend to file el sewhere around the
worl d as part of a larger global commtnent.

Al'l new therapies present a need to assess
both benefits and risks. Years ago, knowi ng this
conmpound to be a nucl eosi de anal og, we
intentionally conpleted and anal yzed r odent
carcinogenicity studies before initiating a Phase
Il program Then we continued to explore the
mechani snms of these rodent findings and we
col l aborated with health authorities around the
world on how to characterize clinical benefit. The
goal has been to determ ne benefits seen in the
clinic and weigh those against the potential for
ri sk raised by nonclinical studies.

Entecavir has clinical benefits based on
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its antiviral potency and these are superior
suppression of viral replication; a favorable
resi stance profile; and inprovenment in both liver
hi stol ogy and in biochemical abnormalities. To
establish all of this we conducted an extensive
Phase Il program the first inthis field with an
active conparator. As the sponsor, we concl uded
that the benefits in the clinic, including the
resi stance profile, outweigh the potential seen of
risk in nonclinical studies and entecavir, to us,
represents an inportant therapeutic option for
patients with chronic hepatitis B infection

However, as with any new nedici ne, an
assessnent of benefit-risk at the time of approva
can only be an estimate. Therefore, our conpany is
committed to further defining therapeutic benefits
and to understanding any potential human risk with
ent ecavir.

To acconplish this we have subnitted to
FDA draft pharmacovi gil ance pl ans, approaches and
observational studies that we plan to conduct to

allow for a continuous benefit-risk assessment once
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entecavir is available for patients. For the

medi cal community these studies will advance the
overall scientific know edge about this disease.
Bristol -Myers Squi bb has a history of antiviral
clinical research in the treatnent of patients with
H'V infection. Now with entecavir we are expandi ng
that conmitnment to advance the nedical science of
chronic hepatitis B infection.

Furthernore, let nme say that our efforts
in the marketplace will be directed to ensure the
appropriate use of this new medicine. W wll
create a U S. field organi zation solely dedicated
to entecavir. It will conbine nedical
prof essional s and representatives who will be
specifically trained in chronic hepatitis B. Their
focus will be on a relatively small nunber of
physi ci ans, 3,500, that provide care for nearly all
the U S. patients treated for chronic hepatitis B.
Thi s focused approach will ensure high quality
interaction with prescribing physicians and
appropriate use of entecavir for patients.

Dr. Rich Colonno will now begin the data
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presentation. Dr. Englund, two of our speakers
fell ill over the last 36 hours so you will see a
few di fferent nanes on the program One of our
i nternal hepatologists, Dr. Atillasoy, will be the
one presenting our clinical data. Dr. Col onno?

Backgr ound

DR. COLONNG Good norning. Sorry for the
confusion. Entecavir is under review for the
proposed indicati on shown here, the treatnent of
chronic hepatitis B disease in adults with evidence
of liver inflammation. The usual dose will be 0.5
ng daily and a higher 1.0 ng dose is proposed for
patients who are |am vudi ne-refractory.

Qur presentation will follow the outline
shown on this slide, covering nonclinical safety,
clinical efficacy, clinical safety, resistance and
phar macovi gi | ance. W have been assisted in
eval uating our data by a nunber of experts who are
listed on the next slide. These consultants,
covering hepatol ogy, health policy, toxicology,
pat hol ogy and biostatistics, are here and avail abl e
to the conmittee.

Dr. Birnkrant and Dr. Sigal outlined the
di sease burden and consequences of chronic HBV

infection. Only about 10-30 percent of people
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currently affected with HBV go on to devel op a
chronic infection. But the mllions who do, it is
sonet i mes decade-long process that for a
substantial nunber of patients ends with cirrhosis,
liver failure, hepatocellul ar carcinom, transplant
or deat h.

This is a viral disease and the clinica
course of liver injury is driven by the continuous
replication of the virus perpetuating a cycle of
inflammation. HBV is not inherently cytopathic but
liver cells support a continuous cycle of vira
replication that triggers the inflamatory response
that over tine leads to fibrosis, cirrhosis and
liver cancer. HBV has recently been designated a
carcinogen, in recognition that HBV-induced
hepat ocel lul ar carcinoma is the fifth nost frequent
singl e type of cancer.

It has now been shown that the outcone of

this long course of chronic infection with HBV is
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1 not just caused by the initial infection but is

2 related to the degree of continued vira

3 replication. This was supported by a prospective

4  Taiwan cohort study in which three key points

5 energed: The incidence of hepatocellular carcinoma
6 and liver cirrhosis correlated with baseline HBV
7 DNA | evel s. The higher the baseline, the higher

8 the incidence. Two, persisting elevation of the

9 viral load over tinme has the greatest inpact on

10 hepat ocel | ul ar carcinoma risk. Viral |oad

11 predicted risk of future hepatocellul ar carcinoma

12 i ndependent of e-antigen status and serum ALT
13 | evel s.
14 The concept that viral replication drives

15 di sease process is depicted in the schematic shown

16 on this slide. Viral replication, nonitored by
17 serum HBV DNA | evel s, drives the downstream
18 i nflammati on, nmeasured by ALT | evels and by
19 hi st ol ogy assessnments. These were our week 48
20 endpoints, and we will be referring to this

21 sinmplified schematic later in our presentation

22 Currently, three drugs are approved to
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treat chronic hepatitis B infection, interferon,
| am vudi ne and adefovir. Interferon is an
i mmunonodul at or whil e adefovir and | am vudi ne are
antivirals whose denonstrated antiviral activity
led to their approval. |In their clinical studies
both | am vudi ne and adefovir were shown to be
superior to placebo using the endpoints of |iver
hi st ol ogy, viral suppression and ALT normali zation
at week 48. They decreased viral |oad, the first
stage of the schenma, and interrupted the process
measured by ALT and histology, in the center
section. Beyond the week 48 data points,
| ami vudi ne has now shown superiority to placebo in
af fecting some of the | ong-term outcones seen in
the far right-hand slide of the schenm,
characterized as di sease progression

In the recent |andmark paper by Liaw et
al ., lamvudine treatnment was prospectively
conpared with placebo in patients with conpensated

cirrhoses who are at greatest risk for disease

progressi on, including HCC and worseni ng cirrhosis.

Wth | am vudi ne treatnent by 32 nonths the rate of
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di sease progression was significantly reduced
relative to placebo, 8 percent versus 18 percent.
This study confirned the hypothesis that effective
antiviral therapy results in a better long-term
clinical outcone than indicated by the week 48
hi stol ogy, virology and ALT endpoi nts.

The study al so pointed out that a
devel opment of resistance to a particular antiviral
therapy limts its benefit. By the end of the
study roughly half of the |am vudi ne-treated
pati ents who had devel oped | am vudi ne resi stance,
or YMDD virus, and these patients had tw ce the
percent age of disease progression when conpared to
those where the virus renmained fully susceptible,
11 percent versus 5 percent respectively.

So, while lamvudine is effective and
| acks the tolerability concerns of interferon and,
unl i ke adefovir, does not require carefu
monitoring of renal function, resistance inpacts
the ability of |am vudine to deliver |ong-term
benefits. Wiile the study confirned that antivira

treatnment provides benefit, it also suggested that
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a nore effective antiviral with both greater
potency and | ess resistance will be nore
ef ficacious in preventing downstream clinica
di sease

This norning you will see that entecavir,
by the accepted and proven histologic, virologic
and bi ocheni cal endpoints of our studies, was
superior to lamvudine. W wll denonstrate that
entecavir is effective, safe and well tolerated;
has excellent potency and very |ow rates of
resi stance; and maintains future options because it
doesn't select for |am vudine or adefovir
resistance and is, therefore, an inportant advance
in therapy for chronic HBV disease.

The activity of entecavir results fromits
bei ng a cyclopentyl guanosine analog. It is a
sel ective and potent inhibitor of HBV replication
It has no significant activity against HV. The
selectivity contributes to its safety since it is a
poor substrate for sailor DNA pol ynmerases and does
not inhibit human mtochondrial or gamm

pol ymerase. |Its potency reflects the fact that it
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1 inhibits all three functional activities of the HBV
2 pol ynerase, prim ng, DNA-dependent synthesis and

3 reverse transcription. It is also a function of a
4 hi ghly efficient conversion of entecavir to its

5 active formentecavir triphosphate, seen

6 consistently in a wide variety of cell types.

7 Ent ecavir undergoes rapid and efficient
8 phosphoryl ati on by sail or enzynes at | ow

9 concentrations, and can be detected within one

10 hour. Once fornmed, the intracellular half-life of
11 entecavir triphosphate is approximately 15 hours.

12 Wth an EC
s the nost potent inhibitor

13 of hepatitis B virus. Entecavir is greater than

14 300 tines nore potent than either of the avail able
15 agents, |am vudine or adefovir, or two newer agents
16 under devel opnent di bividine[?] and tenofovir.

17 Ani mal nodel s of HBV have been devel oped
18 usi ng woodchucks and duckl i ngs and entecavir

19 denonstrated i npressive potency in these systens as
20 well. The woodchuck nodel is of particular

21 i nportance because it has been predictive of the

22 ef ficacy and safety of drugs subsequently used in
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humans to treat hepatitis B virus. The antivira
susceptibility of the woodchuck hepatitis B virus,
or WHBV, is simlar to the human virus. In this
nmodel greater than 95 percent of chronically
infected animals will devel opment HCC and di e, and
|l ess than 5 percent will survive to age 4.

In our study, animals standard established
chronic infection were dosed with entecavir at 0.5
nmg/ kg, a dose that results in exposure |evels of
approxi mati ng the exposure in humans with the 1 ny
dose. The drug was initially adm nistered daily
for 2 nonths and then weekly for a total of 14-36
months. |In both groups entecavir treatnent
resulted in viral DNA |l evels being reduced by as
much as 8 logs to undetectable |evels. The
reductions were sustained for up to 3 years, with
no evi dence of virol ogic rebound or resistance.

The study conpared the inprovenent in
survival versus historical controls, shown in grey.
The 11 woodchucks, represented by the yell ow bars,
started treatnent at 8 nonths of age as soon as a

chronic infection was verified. They had 4-year
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HCC-free survival of 50 percent and 80 percent
respectively for the 14- and 36-nonth treatnent
groups. The non-concurrent historical control had
a survival rate of 4 percent. Although the nunbers
of animals were small, these results were of high
statistical significance. Surviving aninals were
al so shown to have no hi stol ogical evidence of HCC
devel opment upon subsequent exam nation

In sunmary, the nonclinical data and the
expected benefit of antiviral treatnent supported
going forward wi th devel opment of entecavir for
treatment of chronic HBV infection. As with any
drug bei ng devel oped for | ong-term chronic dosing
in humans, the carcinogenicity potential of
entecavir was evaluated in |ifel ong dosing studies
inrats and mice. Dr. Lois Lehman-MKeeman wil |
now present this data.

Nonclinical Safety

DR. LEHVAN- MCKEEMAN:  Today's di scussi on
of the nonclinical safety of entecavir is focused
on the rodent carcinogenicity studies. Entecavir

was identified as a carcinogenic hazard in rats and
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nm ce, and the benefit-risk evaluation for entecavir
must consider this risk identified in animls
relevant to the human clinical benefit.

For background on the rodent data, | wll
briefly describe the design, conduct and
interpretation of these studies. Rodent
carcinogenicity studies are lifetinme studies,
typically 2 years, and group sizes are large with
50-60 ani mals per sex per group. Dose selection is
critical, and hi ghest dosage is expected to
represent a maxi mumtol erated dose, or MID. The
sinmplest definition of an MID is a dose that causes
no nore than a 10 percent decrease in body wei ght
gain relative to controls. The | ower dosages
studied, typically 2 additional |evels, are
selected to be sone fraction of the MID or sone
multiple of the relevant human clinical exposure.

At the end of the study all tissues are
eval uated microscopically for tunors. Severa
tissues in rats and mice are prone to spontaneous
tunor devel opnent. For exanple, in mce there was

a relatively high background rate of tunors in
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liver and lung, while in rats liver, pituitary and
manmary gl and tunmors occurred at hi gh spont aneous
rates. So, finding tunors in aninmals, including
controls, is not surprising and we rely on
statistical nethods and an understandi ng of

hi storical control tunor rates to identify those
that are drug rel ated.

Statistical significance in rodent tunors
is established by sequentially testing for a |linear
dose-dependent trend starting with all dose groups.
Tumor incidence is adjusted for survival and the
time and cause of death and the | evel of
statistical significance varies with whether a
tunmor is conmon or rare. The nore conmon the
tunmor, the nore rigorous the statistical analysis.
When the results identify a positive trend, data
are reanal yzed by droppi ng the highest dose and
repeating the test. This cycle is repeated unti
no significant trend is observed.

Wth that as an overvi ew on rodent
carcinogenicity studies, let's reviewthe results

for entecavir. These results have been revi ewed
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1 with the FDA's Executive Carcinogenicity Assessnent
2 Conmittee, or CAC, and the full CAC and a nunber of
3 tumor sites were concluded to be relevant to human
4 safety.

5 Ent ecavir-induced tunors foll owed two

6 distinct patterns. The first pattern was observed

7 in tissues that showed preneopl asti c changes, that
8 is, sites were early changes, consistent with the
9 i ncreased |ikelihood of tunor devel oprment, were

10 observed. The only site that showed this pattern

11 was the nouse | ung.

12 The second pattern of increased tunors was
13 in tissues that showed no evidence of preneoplastic
14 changes and occurred at high exposure nultiples

15 relative to antici pated human exposure. These

16 tunors included liver carcinomas in male mnice;

17 vascul ar tunors in female mce; gliomas in male

18 rats; and gliomas, |iver adenomas and skin fibronmas
19 in female rats.

20 In addition to listing the tunmor sites,
21 let's look at the incidences observed in these

22 studies. Entecavir was dosed to mce across a dose
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range of 0.004 ng/kg to 4 ng/kg. To orient you to
this slide, the dosages are shown in the top line
and the exposure nultiples are noted bel ow the
dosages representing the conparison of the plasma
area under the curve in mce relative to human
exposure at the 0.5 ng or 1 ng dose. The exposures
are presented as those in the nales, followed by
the females. 4 ng/kg was an MID and this dose
represented at least a 40-fold nmultiple over the

human exposure at 1 ng.

The nouse lung is a major target organ for

tunor devel opnent follow ng entecavir treatnent.
Lung tunors are conmon in nice. There was a 12
percent incidence of tunors in the control males in
this study.

Ent ecavir increased the incidence of |ung
adenomas with a statistical increase in tunors,
here noted in yellow, observed at the 0.4 ny/kg
dose in males. This dose is 3-5 times higher than
human clinical exposure. Lung adenomas were
further increased at the 2 higher dosages and at 4

nmg/ kg entecavir increased the incidence of |ung
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carci nomas.

In fenmale m ce lung tunors occur at a
hi gher spontaneous rate than in males, with a
background inci dence of 20 percent in this study.
Entecavir increased pul nonary tunmors in female m ce
but the statistical significance was noted only at
t he hi ghest dose.

O her toxicol ogy studies indicated that
entecavir elicited unique changes in the nouse
I ung, and we conducted experinments to define these
changes and to determ ne whether they were |inked
to the increased susceptibility to tunor
devel opment. The results showed preneopl astic
changes in the mouse |lung that consisted of
i ncreased nunbers of macrophages and Type |
pneunocyte hyperplasia. Cell proliferationis a
recogni zed risk factor for tunor devel opment and
entecavir caused a sustained proliferation of Type
Il pneunpcytes. Most nouse lung tunors arise from
Type Il pneunocytes and these cells were identified
as the progenitor cells for entecavir-induced | ung

tunors as well. The increased nunbers of
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macr ophages was required to support the
proliferation of the Type Il pneunocytes and
entecavir increased the nunber of alveol ar

macr ophages in the lung because it was chenmptactic
for nouse nonocyt es.

In contrast to the nouse, no sinilar
changes were observed in the lungs of rats, dogs or
monkeys treated with entecavir. Finally, although
entecavir was chenotactic for nbuse nonocytes, it
was not chenotactic for human nmonocytes, suggesting
that an accumul ati on of nacrophages in the hunman
lung woul d be unlikely to occur. The results
suggest that entecavir causes unique effects in the
mouse |lung and | ung tunors observed in mce may be
speci es specific.

The second presentation of entecavir-

i nduced tunors in mce was in organs that, unlike
the lung, showed no evidence of preneoplastic
change. In nmales entecavir increased the incidence
of liver carcinomas and in femal es entecavir

i ncreased the incidence of vascul ar tunors,

specifically hemangi omas. In both cases there was
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no dose response relationship noted, with tunors
observed only at the highest dosage.

We have not expl ored nechani sns underlying
t he high dose tunor findings on an organ by organ
basi s, but we have | ooked at whether a commpn node
of action may contribute to tunor devel opnent.
Entecavir is phosphorylated to entecavir
tri phosphate, the active formthat inhibits vira
replication, and we determ ned that, likely by
conmpeting for phosphoryl ati on as depi cted here,
ent ecavir disrupts deoxynucl eotide triphosphate
pools, dNTP pools, in male nmouse liver. Data in
the scientific literature denonstrates that such
perturbations disrupt the fidelity of DNA synthesis
and repair. W conclude that changes in the dNTP
pool s may explain tunor findings, particularly when
there is a high dose response for tunor
devel opnent.

Moving on to rats, in Sprague-Dawl ey rats
entecavir was dosed to males at dosages up to 1.4
nmg/ kg or to fermal es at dosages up to 2.6 ny/kg.

The 4 dosage |levels are noted here along with the
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1 exposure nultiples as were presented on the nouse
2 slides relative to the 0.5 ng or 1 ng clinica

3 dose. Maxi num exposures were at | east 35 tines

4 human exposure in nale rats or 24 tines human

5 exposure in female rats. In rats all tunors

6 observed were consistent with the second pattern of
7 tunor presentation, that is, no evidence of

8 devel opment of preneopl astic change.

9 In mal es and fenal es entecavir increased
10 the incidence of gliomas with statistica

11 significance only at the highest dosage. In

12 fenml es entecavir increased the incidence of liver
13 adenomas and skin fibromas. As deternmined in mce,
14 we have postul ated that the dNTP pool perturbations
15 resulting from hi gh doses of entecavir that

16 overwhel mthe strict regulation of nucleotide

17 met abol i sm may expl ain entecavir-induced tunors in

18 rats.

19 Carcinogenicity studies in rodents

20 identify whether a compound is a carcinogenic
21 hazard. In the absence of data in humans it is

22 assuned that carcinogenic effects in rodents
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1 suggest a possible carcinogenic risk in humans.

2 However, to extrapol ate these findings to humans

3 other relevant data, such as genetic toxicity and

4 species differences in biological response, along

5 wi th dose-response rel ationshi ps and exposure

6 conparisons, are inportant considerations that may
7 i ncrease or decrease the |ikelihood of human cancer
8 risk. For entecavir there is evidence suggesting a
9 uni que bi ol ogi cal response in the nouse |ung and

10 mouse |ung tunors may be species specific.

11 Extrapol ati on of the other tunor findings
12 is nore difficult, but the weight of evidence

13  suggests that human risk is mniml because rodent
14 tunors were observed at dosages that greatly exceed
15 human clini cal exposure.

16 Dr. Evren Atillasoy will now reviewthe

17 benefit of entecavir as determ ned fromthe Phase

18 Il clinical trials
19 Clinical Efficacy and Safety
20 DR. ATILLASOY: Thank you and good

21 norning. The entecavir clinical devel opnent

22 programis conprehensive and assesses the efficacy
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1 and safety of entecavir for the treatnent of

2 chronic hepatitis B infection. The experience was
3 broad with nmaj or disease patterns well represented.

4  Studies addressed hepatitis B e-antigen positive

5 patients and e-negative di sease, and assessed
6 entecavir in lamvudine-refractory as well as

7 nucl eosi de- nai ve patients.

8 The gl obal programrecruited patients from

9 5 continents in over 30 countries. Separate

10 progranms are in progress in China and Japan. The

11 studies that contribute to the NDA review provide

12 anal yzed data on approximately 1,500

13 entecavir-treated patients. Entecavir is the first
14 nucl eosi de programto be evaluated for HBV using an

15 active conparator, |amvudine, which was the only

16  approved HBV nucl eoside at the time that the
17 programwas initiated.
18 The map of the clinical program

19 illustrates the sense of the size, breadth and

20 complexity. The core of the programis represented

21 by the green box and includes the three Phase I

22 studies you will be hearing about today. Snall
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studies in special populations include experiences
in liver transplant patients, co-infected
Hl V-positive patients and deconpensated patients,
the trial which we are still actively enrolling.

Two long-termrollover studies provide for
prol onged observation and data collection. Study
901, at the bottomleft, provides an ongoi ng
treatment option for those patients in whom
long-termtreatnent is appropriate. Study 049 is a
post-treat nent observational study, designed to
collect long-termsafety and efficacy information
Al'l Phase Il patients have the opportunity to
enroll in these trials. These data in 049 have not
yet been anal yzed.

Dose sel ection for entecavir anticipated
that |ami vudi ne-refractory patients would require a
hi gher dose than naive patients because of the

hi gher EC

am vudi ne-resi stant virus in vitro.

19

20

21

22

An earlier proof of principle study testing doses
over a range fromO0.5 ng to 1 ng daily hinge on
overl appi ng responses for the highest doses of 0.5

mg and 1 ng daily. Therefore, these doses were
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used as the highest ones tested in dose sel ection
studies, 0.5 ng in naive patients, in yellow on the
| eft graph, and 1 ng refractory patients, in orange
on the right graph. The I am vudine control is
represented in blue in both graphs.

A dose response was denonstrated in each
popul ation, with the greatest responses occurring
at the two hi ghest doses with di m nishing
incremental benefit at the last increase.

Entecavir 0.5 ng daily and 1 ng daily were taken
forward as the doses to be tested for Phase Il for
naive and refractory patients respectively.

Cinical efficacy--Phase IIl included
trials in three di sease settings, nucl eoside-naive
e-antigen positive patients, nucl eoside e-antigen
negative patients and | ani vudi ne refractory
e-antigen positive patients. The definition of
| am vudi ne refractory was that patients nust have
clinical failure after at |east 6 nonths of
| am vudine, or earlier failure with the
confirmation of |am vudi ne-resistant virus.

Clinical failure was defined as detectable virema
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41
usi ng the bDNA assay. Today's presentation of
clinical results will be by treatment popul ation
rat her than study nunber.

Lets turn to study design across Phase
I1l. Patients were screened and random zed 1:1 to
either entecavir or |lam vudine in a double-blind
fashion and were treated for a mininumof 52 weeks
Lam vudi ne-refractory patients who were required to
have breakthrough virem a while on | am vudi ne were
switched on treatnment day 1 directly from
| am vudine to blinded study drug wi thout a period
either of overlap or washout. Liver biopsies were
obt ai ned at baseline and at week 48 for assessnent
of the primary efficacy endpoint, histologic
i nprovenent. Patient managenent at week 52 was
based on lab results using data fromthe week 48
visit, with results of the 24 foll ow up period
presented in the briefing docunent that you have

Inclusion criteria, let's talk about these
for the three studies. Inclusion criteria required
that patients needed to have conpensated |iver

di sease, together with an elevated ALT, or were
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42
required to have detectable virem a by bDNA. The
different virologic characteristics of the
e-antigen positive and e-antigen negative disease
patients resulted in different mninmal requirenments
for enroll ment by HBV DNA

The basel i ne denopgraphi cs of each study
popul ation are consistent with the characteristics
expected for the patient population. 1In the
presentations that follow results for the naive
e-antigen positive patients will appear on the |left
of the slide. In the niddle you will see data for
the naive e-antigen negative patients and on the
furthest right you will see results for the
| am vudi ne-refractory e-antigen positive
popul ation. Wthin each study the
ent ecavi r/ 1 am vudi ne study groups were well matched
for denographic characteristics.

Turning to baseline HBV characteristics,
these are also expected to differ according to the
pattern of disease studied. Again, within each
study the entecavir/lam vudi ne treatnent groups

were well matched for baseline HBV di sease
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characteristics. Looking across studies, HBV
e-antigen positive patients, whether
nucl eosi de- nai ve or | am vudi ne-refractory, had nmean
HBV DNA val ues that were approximately 2 | ogs
hi gher than the mean value for the e-antigen
negative popul ation

Final | y baseline histol ogy across the
studi es showed a hi gher mean necroi nfl ammat ory
score, using Knodell, than nucl eosi de-naive
subjects. Only a minority had biopsy evidence for
cirrhosis as classified by Knodell fibrosis score
of 4. This is because participants were sel ected
to have compensated |iver disease

Pati ent disposition--patient disposition
for the first 48 weeks across the three studies
denmonstrates high retention rates, with at |east 94
percent of entecavir-treated patients conpleting 48
weeks of treatment in each of the three studies.
Lam vudi ne retention rates ranged from 87-95
percent, with the lowest rate in the
| am vudi ne-refractory st udy.

In all three studies, paired biopsies were
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scored using a single reader, who was Dr. Zachary
Goodman. Dr. Zachary Goodman was blinded to drug
assignnent as well as the tenporal sequence of the
pai red biopsies. Dr. Goodnan al so read the
bi opsi es for |am vudi ne and adefovir registrationa
pr ogr ans.
Overall, paired baseline and week 48
bi opsi es were available for efficacy assessnment in
88 percent of patients. Histologic inprovenent at
week 48 as conpared to baseline is the primary
efficacy endpoint in these trials. Histologic
i mprovenent was defined as at | east a 2-point
reduction in the Knodell necroinflammtory score
with no concurrent worsening in Knodell fibrosis.
In order for a biopsy pair to be
eval uabl e, the baseline sanple nmust have had enough
tissue pathologically and it al so nust have had a
necroi nfl anmatory score of at |east 2, and 89
percent of patients had a baseline biopsy that fit
these criteria and constitute the eval uabl e
basel i ne histology cohort. Patients fromthe

eval uabl e cohort who had nissing or inadequate week
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48 speci mens were considered to have no
i mprovenent. Therefore, the primary analysis for
hi st ol ogi ¢ i mprovenent is anal ogous to a
non- conpl eter or equal failure analysis but is
applied to the eval uabl e cohort rather than the
all -treated popul ation.

The nucl eosi de-nai ve studi es were designed
with two-stage testing. The first test was for
non-inferiority and, if that was net, then
superiority was tested. Non-inferiority is
established if the | ower confidence linmt is above
m nus 10 percent. Superiority is net if the |ower
confidence limt is above zero. |In conparing two
active treatnents it was expected that differences
in histologic inprovenent, a downstream endpoint,

m ght take longer than 48 weeks to energe.
Nevert hel ess, at week 48 entecavir 0.5 ng daily was
superior to | am vudine 100 ng daily for histologic
i nprovenent in both nucl eosi de-nai ve popul ati ons.
Entecavir achieved a 72 percent response rate in
nai ve e-antigen positive patients and a 70 percent
response rate in the naive e-negative popul ation

Looking to the study in
| am vudi ne-refractory patients, this was desi gned

for superiority. Two independent co-primnary
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endpoi nts were eval uated because histol ogic
response hadn't been characterized in this
popul ation previously. The first co-primary
endpoint is histologic inprovenent, as we have
di scussed. The second is a conposite reflecting
both virol ogi c response and hepatic inflanmation as
measured by serum ALT. Entecavir 1 ng daily was
superior to continued | am vudine 100 ng daily for
both co-prinmary endpoints, and 55 percent achieved
t he endpoint of histologic inprovenent; |ikew se,
55 percent achi eved an HBV DNA bel ow t he detection
of the bDNA assay, together with an ALT | ess than
1.25 times the upper limt of normal. Changes in
fibrosis are expected to follow changes in
necroi nflammation. Wile the prinary endpoint,
hi st ol ogi ¢ i nprovenent, assessed primarily
necr oi nfl anmati on, secondary hi stol ogi ¢ endpoints
i ncluded an assessnent of changes in fibrosis using
the Ishak scoring system

The nunbers in the circles along the zero
line represent the proportions with no change,
whil e the bars above and bel ow the |ine represent
the proportions with inprovenment and worseni ng
respectively. 1In the two naive studies entecavir

and | am vudi ne are conparable. This is not
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unexpected as week 48 is relatively an early tine
poi nt for assessing this downstream endpoint,
especially when conparing two active treatnents.
The effect of |arge differences, however, can be
seen in |lamvudine-refractory patients. Here
entecavir was superior to |am vudine for

i mprovenent in fibrosis. The distribution of
responses in entecavir-treated patients mrrors

that in the naive studies and 34 percent had

i mprovenent while only 11 percent worsened while on

entecavir. This conpares to only 16 percent
i mprovenent and 26 percent worsening for continued
| am vudi ne.

Non- hi st ol ogi ¢ secondary endpoi nts were
al so assessed at week 48. These included

virol ogi c, biochem cal and serol ogi ¢ endpoints.
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These assessnents are all used routinely in the
clinical nmanagement of patients with chronic HBV.
Treat nent conpari sons were nade using a

non- conpl eter or equal failure analysis, and al
treated patients were counted in the denom nator.

Results for virologic endpoints
denmonstrate superiority for entecavir in all three
popul ati ons studi ed. The proportion of patients
achi eving an HBV DNA | ess than 400 copies/nL by PCR
is presented here as a function of tinme on
treatment, and 69 percent of naive e-antigen
positive patients treated with entecavir achieved
an HBV DNA of |ess than 400 copies/nL as conpared
to 38 percent for |am vudi ne, an absol ute
di fference of 31 percentage points.

The | ower baseline virem a and e-antigen
negative patients is associated with higher rates
of viral suppression. Here, 91 percent of
entecavir-treated patients achieved an HBV DNA | ess
than 400 copies as conpared to 73 percent for
| am vudi ne, an absolute difference of 18 percentage

points. In both populations there is an early
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separation response, with superiority for entecavir
as early as week 24. This was the first tine point
in which a PCR neasurenent was taken

In the | am vudi ne-refractory popul ati on
entecavir was al so superior to continued
| am vudine, with early separation during the first
24 weeks of treatnent, and 21 percent of
entecavir-treated patients achieved an HBV DNA | ess
than 400 copi es.

An additional way of assessing virologic
response is |looking at the mean | og reduction in
HBY DNA from baseline. For this analysis results
depend upon the characteristics of the popul ation
studi ed and the HBV DNA used. The nmaximum
reduction possible for a particul ar popul ation
depends on the starting baseline values for those
individuals. In a responder the endpoint wll
reflect the lower Iimt of detection for an assay.
Therefore, conparisons of this endpoint across
di fferent popul ati ons nust account for differences
in baseline characteristics and HBV DNA assay.

Entecavir is superior to |am vudi ne across
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1 all three populations. Naive e-antigen positive

2 patients who started out with an HBV DNA of 9.7

3 logs in wild type virus denonstrate--so that

4 entecavir denonstrates its full potential with a

5 mean decrease of nearly 7 |l ogs at week 48,

6 differing by 1.5 logs or 30-fold from | am vudi ne.

7 In the e-negative population the 5-10g decrease for
8 ent ecavir approxi mates the nmaxi mal change possi bl e
9 given the lower starting HBVY DNA and the PCR limt
10 of quantitation at 2.5 logs, or 300 copies/nL. In
11 the | am vudi ne-refractory popul ati on entecavir

12 achi eves a substantial 5.1-10g decrease in HBV DNA
13 Viral suppression also |eads to reduced
14 hepatic inflanmation as judged by ALT. Here,

15 entecavir is superior to | am vudine for

16 normalization of ALT in all three populations. As
17 expected, the largest treatnent difference is seen
18 in the refractory popul ation

19 Reduced viral replication nay al so i nduce
20 an i nmunol ogi ¢ response resulting in HBe antigen
21 seroconversion. The precise biology of this

22 interaction is poorly understood. In the naive

file:///l[Tiffanie/c/Dummy/0311ANTLTXT (50 of 276) [3/22/2005 1:55:48 PM]

50



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

1 e-antigen popul ation entecavir and | am vudi ne are

2 compar abl e for seroconversion with response rates

3 of 21 and 18 percent respectively.

4 In sunmary, across the three Phase ||

5 studies entecavir is consistently superior to

6 | am vudi ne for histologic inmprovenent, virologic
7 response and ALT normalization. For the four key

8 endpoints across the three studies there were 11

9 ef ficacy conparisons. Entecavir denonstrates

10 statistical superiority to lamivudine in 9 of these

11 11, with confidence intervals for treatnent

12 differences lying to the right of zero. The two

13 seroconver si on endpoi nts favor entecavir

14 nunerically and establish non-inferiority with

15 confidence intervals |ying above the mnus 10

16 boundary. In addition, the mean |og reduction is

17 consi stently superior for entecavir, ranging from

18 5-7 logs across the three popul ations.
19 Let's move to safety. The clinica
20 profil e of entecavir has been extensively

21 characterized. The format for the safety

22 presentation will differ slightly fromthat of the
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1 efficacy presentation. These anal yses use

2 augrment ed patient cohorts and integrate data across
3 studies in order to increase the sensitivity to

4  possible safety signals.

5 The nucl eosi de-nai ve | am vudi ne-refractory
6 popul ati ons are considered separately, primarily

7 because the exposure to entecavir differs with

8 dose. The safety cohort includes patients from 10
9 anal yzed Phase Il and Phase IIl studies. For the
10 Phase |11 popul ati ons nean treatnent duration was 5
11 weeks | onger for entecavir-treated naive patients
12 and 17 weeks | onger for entecavir-treated

13 refractory patients. The foll ow up observations

14 were consistently longer for entecavir than for

15 | am vudi ne across all popul ations.

16 Foll owup is defined as the period of

17 post-treatnent follow up during which no

18 alternative HBV therapy was given. |Its duration

19 was shorter in refractory patients as conpared to
20 nai ve patients due to earlier initiation of

21 alternative therapy or early enrollnent into an

22 entecavir rollover trial. GCbservation periods for
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the safety cohort are expanded to include
open-1 abel treatment and post-treatnent observation
on alternate HBV therapy.

The safety presentation is divided into
three sections, general safety, hepatic safety and
mal i gnant neopl asns. CGeneral safety anal yses
provi de standard assessnents for rates of clinica
adverse events and | aboratory abnornmalities. Al
anal yses use data fromall treated patients in the
sel ected studies. Analyses are cumulative fromthe
first day of dosing through the Iast contact with
each patient. Therefore, year 2 data are included
for sone patients.

Rates for three standard safety
assessnent s--di scontinuations due to an adverse
event, serious adverse events and deaths, were | ow
for both treatnents across both popul ations. The
types of serious events reported for entecavir and
| am vudi ne were conparabl e, and no individua
serious adverse event occurred in nore than one
percent of patients. None of the events leading to
death was considered related to study drug.

In terms of adverse events, on treatnent
adverse events were generally nmld to noderate in

severity and were conmmon, reflecting the |ong
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1 duration of study observation. The frequencies of
2 i ndi vi dual events and the types and distribution of
3 these events were conparable for both treatnent

4 groups across both popul ati ons.

5 Hepatic safety--hepatic safety focuses on
6 hepatic flares because these can represent an

7 inmportant clinical risk in the treatnent of

8 hepatitis B regardl ess of the specific therapy

9 which is used. ALT flares were defined as

10 increases in ALT greater than 10 tines the upper

11 limt of normal and 2 times the patient's own

12 reference value. The reference value was the

13 basel i ne value for on-treatnent flares. For

14 off-treatnent flares the reference was the | ower of
15 the baseline or the end of treatnent val ue.

16 Rates for on- and off-treatment flares are
17 consistently less than 10 percent for entecavir.

18 O note, the nmedian tine from stopping therapy to

19 an off-treatnment flare is substantially |onger for
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entecavir. The delayed tinme course for
off-treatnent flares for entecavir nay be rel ated
to the extent of virologic suppression achi eved on
treat nent.

ALT flares are frequently asynptomatic. A
deterioration in hepatic function can, however,
occur without ALT changes that neet this flair
definition. Therefore, we perforned anal yses to
identify individuals neeting flair criteria who had
associ ated rel evant | aboratory abnormalities or
rel evant hepatic clinical events, or those who had
a serious hepatic adverse event wi thout neeting
flair criteria. These events were infrequent anong
both naive and refractory patients, with the numnber
of individual cases summarized here.

Saf ety surveillance of the entecavir
devel opnment program i nvol ved the assessment of
conparative incidences for new or recurrent
mal i gnancy di agnoses in entecavir- and
| am vudi ne-treated subjects. Use of the |arger
safety cohort database increases sensitivity in

this analysis of events that are infrequent. A new
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1 di agnosi s or a new recurrence of malignancy was

2 counted fromthe tinme of first study dose to the

3 time of the last patient contact regardl ess of

4  whether the event was di aghosed on or post

5 treatment. In the safety cohort the

6 entecavir/lam vudi ne treatnment groups differed in

7 size and the duration of observation

8 Event rates are presented as incidences of
9 patients diagnosed per 1,000 patient-years of

10 observation. Hepatocellular carcinoma is the

11 single nmost frequent type of cancer identified, not
12 unexpectedly, due to the underlying HBV disease.

13 I nci dences across the treatnment groups are

14 compar abl e whet her assessed for any malignancy, any
15 mal i gnancy excl udi ng non-nel anoma skin tunors or

16 the category of great interest, non-hepatocellular
17 carci noma, non-skin malignancies.

18 Furt her anal yses in the entecavir program
19 denonstrate that the distribution of new or

20 recurrent non-skin malignancy di agnoses over time
21 is conparable for entecavir and lamvudine. In

22 both treatnent groups the greatest nunmber of new
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1 diagnoses occurred between weeks 24 and 48. This
2 tenmporal clustering may reflect tunors that were

3 |atent at the tinme of study enrollnment. There is
4 an apparent leveling off for new di agnoses after

5 week 48.

6 In order to establish a conparative

7 context for the observed tunor rates in the

8 devel opment program Bristol-Mers Squibb provided
9 grants to two independent research groups. These
10 groups identified cohorts of chronic HBS antigen
11 positive patients within their established

12 dat abases. The results are provided in the two

13 right-hand colums. The Taiwan cohort had been

14 prospectively identified as part of an established
15 cancer incidence study which started in 1991 and is
16 sponsored by the Taiwan M nistry of Health. The
17 rates of malignancy in the entecavir-|am vudi ne

18 arns are conparable to the Taiwan and the Kai ser
19 observational cohorts.
20 In summary, the safety profile of
21 entecavir is consistently conparable to that of

22 | ami vudi ne. Al so, the safety of entecavir is
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conpar abl e across the nucl eosi de-nai ve and
| am vudi ne-refractory popul ati ons, and across the
two doses of 0.5 ng and 1 ng daily. Inportantly,
the malignancy inci dences anpong approxi mately 1,500
entecavir-treated patients are comparabl e anong
t hose observed in the | am vudine-treated contro
group. Dr. Richard Colonno will now present the
resistance profile for entecavir.
Resi st ance

DR. COLONNO  Thank you. For all
antivirals there is a direct relationship between
potent viral suppression and absence of vira
resi stance energence because viruses require a
m ni mal threshold | evel of replication to select
for resistant variants. Sustained suppression of
viral DNA undetectable |levels in the woodchuck
nmodel , described earlier, resulted in the absence
of virologic rebound and no evidence of resistance
over the 14- and 36-nonth treatment periods.

To ascertain whether the potent and
sust ai ned suppression of viral replication achieved

by entecavir in our clinical studies results in a
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1 favorabl e resistance profile, a conprehensive

2 resi stance eval uati on was conducted that included
3 both in vitro and in vivo studies, along with

4 characterization of over 1,500 clinical sanples

5 fromentecavir-treated patients

6 In vitro studi es showed entecavir

7 susceptibility was reduced when viruses contai ned
8 the two primary | am vudi ne-resi stant substitutions,
9 a | eucine thynodi n[?] change at residue 180 and a
10 met hi onine to valine or isoleucine change at

11 residue 204. Despite this reduction, entecavir

12 remai ns greater than 50-fold nore potent than

13 adef ovir agai nst | am vudi ne-resi stant viruses.

14 There was no cross-resi stance between entecavir and
15 adefovir since adefovir-resistant viruses

16 containing resistant substitutions at residues 181
17 or 236 remain fully susceptible to entecavir.

18 During Phase Il studies two extensively
19 pretreated patients, designated as patient A and
20 patient B, exhibited virol ogic rebounds on
21 entecavir therapy. Following at |east 76 weeks of

22 entecavir, virologic rebounds noted in two patterns
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1 of genotypic resistance emergence were identified.
2 Entecavir resistance enmergence in patient A

3 required two additional substitutions, an

4 i sol euci ne change at residue 169 and a valine

5 substitution at residue 250. Patient B needed

6 gl yci ne and i sol euci ne substitutions at residues

7 184 and 202 respectively, along with a subsequent

8 change at residue 169. |In both cases these changes
9 occurred in the background of preexisting

10 | am vudi ne-resi stant substitutions. Both isolates
11 were growth inpaired and remained fully susceptible
12 to adefovir.

13 The inpact of substitutions at each of

14 these four residues of entecavir's susceptibility
15 are shown on this slide. Reconbinant viruses

16 containing the indicated substitutions at residues
17 169, 184 and 202 al one had no significant inmpact on
18 entecavir's susceptibility relative to wild type

19 virus, while a change at residue 250 reduced

20 entecavir's susceptibility levels by |less than

21 10-fol d, about the same as when

22 | am vudi ne-resi stant substitutions alone are
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present.

The 169 substitution appears to act as a
secondary nutation and did not further reduce
entecavir's susceptibility in the
| am vudi ne-resi stant viruses. However, when
| am vudi ne-resi stant substitutions are conbi ned
with the entecavir-resistant substitutions at
resi dues 184, 202 and 250 significantly higher
| evel s of entecavir resistance are observed.
Presence of multiple entecavir-resistant
substitutions further decreased entecavir's

susceptibility |evels.

An extensive resistance nonitoring program

was undertaken. In the nucl eoside-naive trials al
avai l abl e entecavir-treated e-antigen positive and
two-thirds of randonmy sel ected e-antigen negative
patients were genotyped at study entry and at week
48, a total of 550 pairs of patient sanples. For
the | anmi vudi ne-refractory popul ation all avail abl e
patient sanples were genotyped. Al energing
changes identified were tested for their potentia
i npact on entecavir susceptibility.

In addition, sanples fromall patients
experiencing a virol ogi c rebound, defined as any

greater than or equal to 1 log increase from nadir
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identified by PCR, were genotyped and subjected to
popul ati on phenotyping to deternmine if they
harbored circulating viruses resistant to study
drug. In nucl eoside-naive patients treated with
entecavir there was no evidence of genotypic or
phenotypi ¢ resi stance by week 48.

The figure plots the distribution of
patients with the HBVY DNA | evel s indicated at study
entry and at week 48 for both entecavir and
| am vudi ne. The size of each circle corresponds to
the percentage of patients and each col umm of
circles adds up to 100 percent. And, 81 percent of
entecavir-treated patients achieved viral DNA
| evel s of I ess than 300 copies/n, represented by
the bottomcircle, conpared to only 57 percent for
| ami vudi ne-treated patients. Overall, 88 percent
of patients, represented by the bottomtwo circles
in each case, achieved viral DNA reductions bel ow
1,000 copies/nL on entecavir by week 48.

Genotyping identified 76 emergi ng changes
but no distinctive patterns were observed, and no
change was present in nore than three isolates,
representing 0.6 percent of those treated.
Phenot ypi ¢ anal ysis of these energi ng changes show

that their presence did not result in a significant
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decrease in entecavir susceptibility. There were
11 virol ogi c rebounds on the entecavir arns of
these studi es conpared to 88 rebounds on | am vudi ne
t her apy.

This slide shows the origin and frequency
of rebounds by study. Wen genotyped, nearly al
of the observed virologic rebounds on | am vudi ne
therapy coincided with the emergence of resistance
substitutions at residues 180 and 204, yielding a
confirned resistance frequency of 8-18 percent by
week 48. In contrast, none of the entecavir
vi rol ogi ¢ rebounds observed in nucl eosi de-nai ve
patients could be attributed to energence of
resi stance.

A cl ose examni nation of the individua

patient profiles showed that all 11 patients
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exhi biting a rebound on entecavir had at |east a
3-1og reduction in viral DNA levels and 7 of the 11
had greater than a 5-10g reduction. Most
importantly, all patients had viral popul ations
that were full susceptible to entecavir at the tinme
of rebound, and there was no evidence of energing
genot ypi ¢ changes that reduced entecavir
susceptibility.

Fromthis conprehensive analysis we
concl ude that there was no evidence of energing
genotypi ¢ or phenotypic resistance to entecavir in
any of the nucl eosi de-naive patients by week 48, a
result that is nost |ikely due to the high degree
of sustained viral suppression observed. W
continue to nonitor these patients for resistance
i n subsequent treatnent years.

Let us now turn to the
| am vudi ne-refractory patient popul ati on where
previous studi es indicated that entecavir
resi stance energence can occur. Simlar to
nucl eosi de- nai ve patients, entecavir was highly

effective in |lamvudine-refractory patients
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enrolled in study 026 and in the 1 ng arm of study
014.

The figure again plots the distribution of
| ami vudi ne-refractory patients having the HBV DNA
| evel s indicated at study entry, week 24 and week
48. \hile reductions were sonewhat | ess than those
observed in nucl eosi de-nai ve patients, 22 percent
of entecavir-treated patients achieved viral DNA
reductions bel ow 300 copies/nL by week 48. There
was a clear trend of sustained and increasing
reductions fromweek 24 to week 48, and superiority
to continued | am vudi ne therapy.

As part of our conprehensive resistance
eval uation, all patients, regardl ess of treatnent
arm were genotyped at study entry and week 48.
There were 5 virol ogi ¢ rebounds anong the
| am vudi ne-refractory patients treated with
ent ecavir.

The figure plots the HBV DNA | evel s for
the first two patients, labeled 1 and 2. Both
exhi bited only nodest reductions in HBV DNA | evel s

on entecavir therapy. Evidence of entecavir
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1 resi stance substitutions at residue 184 were noted

2 in both patients and popul ati on phenotypes
3 i ndicated a 15-19-fol d decrease in entecavir
4 susceptibility, consistent with resistance

5 emer gence

6 In contrast, the three other patients,

7 | abeled 3, 4 and 5, all experienced at |east a

8 4-10g reduction in viral DNA levels and further

9 reductions follow ng rebound either on continued

10 therapy or off treatment, with no evidence of
11 genot ypi ¢ or phenotypi c changes beyond those
12 expected for |am vudi ne-resistant viruses.

13 Based on this evaluation, only two

14 patients or one percent of |am vudine-refractory

15 patients treated with entecavir experienced

16 virol ogi ¢ rebound due to resistance by week 48.
17 Ent ecavir-resi stant substituti ons were, however,

18 noted in 12 entecavir-treated patients by week 48,

19 all with a background of |am vudi ne-resistant
20 substitutions. These patients continue to be

21 nmoni tored for virologic rebounds in subsequent

22 years. Enmerging substitutions at 14 other residues
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were also identified, but none were present in nore
than 3 patients or reduced entecavir susceptibility
beyond t hose expected for | anm vudi ne-resistant
Vi ruses.

An unexpected finding was that |am vudine
can preselect for entecavir-resistant
substitutions. This was further supported by the
observation that |am vudi ne-treated patients showed
evi dence of energi ng changes at residues 169 and
184 in study 026. Anpong the greater than 360
| am vudi ne-refractory patients genotyped, at |east
22 had detectabl e changes at entecavir-resistant
substitutions at study entry. N ne were randonized
to an entecavir treatnent arm where two progressed
to have resistance-induced virol ogi c rebounds
described earlier. Only 2/9 patients were able to
reduce viral DNA | evels bel ow 300 copies/nlL. This
observation, along with the other results described
inthis presentation, indicate that extended use of
| am vudine will not only select for the primary
| am vudi ne-resi stant substitutions at 180 and 204,

but can al so select for a nunber of secondary
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substitutions that can significantly reduce
entecavir susceptibility and clinical efficacy.

This slide summarizes our current
under standi ng of the entecavir resistance profile
at week 48. There was no evi dence of genotypic or
phenotypi ¢ resistance in any studied
nucl eosi de- nai ve patients treated with entecavir.
Entecavir did not select for |am vudi ne-resistant,
or entecavir-resistant substitutions, or other
novel substitutions that result in decreased
entecavir susceptibility and there were no
vi rol ogi ¢ rebounds due to resistance.

Anong the patients having prinmary
| am vudi ne-resi stant substitutions at residues 180
and 204, 7 percent exhibited energing
entecavir-resi stant substitutions while on
entecavir therapy, and only 1 percent of
| am vudi ne-refractory patients exhibited a
virol ogi ¢ rebound due to resistance by week 48.
The preexi stence of entecavir-resistant
substitutions appears to be a narker for decreased
efficacy and potential virologic rebound.

In summary, the potent and sustai ned
suppression of viral replication by entecavir

likely accounts for the absence of resistance
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emer gence in nucl eosi de-naive patients. An

ext ensi ve anal ysis of nucl eosi de-naive patients
showed no evi dence or resistance. Entecavir was
al so effective in lamvudine-refractory patients
where only 1 percent of patients experienced a
virol ogi ¢ rebound due to resistance by week 48.
Substitutions correlated with entecavir resistance
were identified at primary residues 184, 202 and
250 and the secondary resi due 169

Lam vudi ne-resi stant substations are a prerequisite
for achieving high | evel entecavir resistance and
| am vudi ne treatnent can presel ect for sone
entecavir-resi stant substitutions.

We conclude that this virologic profile
provides critical information to physicians
regardi ng the placenent of entecavir in the
armanent ari um of drugs available to treat chronic
hepatitis B infection. Dr. Donna Mrgan Mirray

wi || now concl ude our presentation with
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phar macovi gi | ance and final sumary.
Phar macovi gi | ance and Sunmary

DR, MORGAN MJURRAY: As you have heard this
nmorni ng, the entecavir clinical devel opnent program
was extensive. It was the l|argest HBV program
conducted to date and the only antiviral HBV
programto use an active conparator in Phase ||
trials. That conparator was |am vudi ne, the only
agent available at the tine of initiation of the
trials and the nost common HBV therapy used to
dat e.

Ent ecavir denonstrated substanti al
clinical benefit in Phase IIl and was superior to
| am vudine in the prespecified primary endpoint of
i mproved histology. Entecavir was al so superior to
| ami vudi ne in nost of the secondary endpoints.

Based on the rodent tunor findings,
entecavir is a rodent carcinogen. The lung tunors
appear to be species specific, and the other tunors
occur at high exposure multiples. The
investigative data submitted to the carcinogenicity

assessnent committee do not definitively elininate
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a risk for humans. Wth nore than 2,300 patients
treated with entecavir, there is no safety signa
related to nmalignancy in the clinical devel opnent
program Wile this is reassuring, we recognize
that the observation period is short.

As Dr. Sigal nentioned, we are committed
to continuously assessing the benefit versus risk
profile of entecavir, and have proposed a
post - mar keti ng pharmacovi gil ance plan with three
mai n conponents. In addition to routine
post - marketing surveillance, the pharmacovigil ance
pl an al so includes real-time nonitoring of specia
events, specifically malignancies and hepatic
events. W have desi gned special questionnaires to
aid in collecting followup information for reports
of both malignancies and hepatic events. W will
periodically revi ew post-nmarketing and clinica
trial adverse event data, using quarterly aggregate
frequency reports, and we will review these events
of special interest.

There are three ongoing long-termsafety

studi es and we have proposed an additional I|arge,
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prospective, random zed safety study to be
conducted post-marketing. First let's reviewthe
ongoi ng st udi es.

The clinical devel opment program i ncl uded
one- to two-year treatnent studies and |long-term
safety studies with careful observation for the
devel opnment of malignancies. Responders fromthe
Phase 11/111 trials were encouraged to enroll in an
observational study that was ained to gather safety
data off treatnent. WMalignancy was the prinmary

focus of this observational study. Some patients

fromthe Phase Il treatnment studies were eligible
to enroll in open-label treatnent studies, and
these patients were al so encouraged to enroll in

the observational study.

To date, nore than 80 percent of patients
from Phase |1l have enrolled in at | east one of the
|l ong-term safety studies, and the observationa
study has nore than 400 patients enrolled, with the
expectation that we will enroll up to 1,500
patients and all patients will be followed for 5

years. In addition to the ongoing studies, we
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propose initiating a | arge safety study post
appr oval

Gven the limtations of pre-approva
clinical studies, we recognize that we cannot rule
out a cancer risk in patients treated with
entecavir. Pre-approval studies do not provide
sufficient nunbers of patients to rule out such
uncommon events. W considered several options for
further assessment and concl uded that a randoni zed,
prospective study would permit rigorous anal ysis of
these events of special interest--nortality,
neopl asns and progression of |liver disease.

The draft protocol for this study calls
for patients to be randonized 1:1 to entecavir
versus anot her standard of care nucl eosi de or
nucl eotide; to be stratified as naive or previously
treated; and to be followed for at |east 5 years.
It is our intent to engage an external, independent
data safety nonitoring board to conduct periodic
reviews of the data fromthis study.

We propose to conduct the study globally

and to recruit patients via their own physicians.
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Patients who are starting a new HBV therapy or are
changing their therapy will be eligible to enroll
We expect to enroll a total of 12,500 patients. W
will report annually on rates of all-cause
mortality, malignancy and progression of |iver
di sease. Wile other comon nucl eosi des al so have
rodent tunor findings, and the benefit-risk
assessnent was favorably concl uded based on the
serious nature of the disease, such as AZT for HVV,
few have been the subject of the rigorous
assessnent that we propose here.

However, the proposed study does have
several challenges. First, the planned prinmary
analysis is intent-to-treat and, as patients wll
inevitably switch therapies over the course of the
study, the primary anal ysis may be confounded.
However, we will not Iimt our review of the data
to this analysis and we will look at the data in
several different ways.

Second, there may be linmted ability to
detect treatment group differences for events of

variable latency. Since all patients will be
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studied for at |least 5 years, and many may wel |l be
studied for up to 8 years, we should detect a
signal if there is an increased risk

Third, the study is designed to detect
differences in overall malignancy rates and in
rates of HCC, but is not designed to detect
treatnment group differences for individua
mal i gnancy types.

Finally, attrition will occur but this
does not nean that patients will be lost to
followup. We will inplement tactics to enhance
fol |l ow-up, and we have devel oped strategies to
address these challenges listed on this slide, and
concl ude that the proposed study will provide
i mportant data on both the benefits of entecavir
and on further risk assessnent.

Adequat e data exist to denonstrate the
substantial benefit of entecavir over existing
therapi es. Entecavir provides superior vira
suppression in both nucl eosi de-naive and
| am vudi ne-refractory patients. Specifically,

treatnent with entecavir resulted in up to a 7-10g
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1 decrease in HBV DNA

2 Entecavir results in superior

3 normal i zati on of ALT in both nucl eosi de-nai ve and

4 | ami vudi ne-refractory patients. Up to 78 percent

5 of patients achieve normal ALT.

6 Entecavir al so provi des superior

7 i mprovenent in histology in both nucl eosi de-naive
8 and | am vudi ne-refractory patients. Treatnment with

9 entecavir resulted in up to 72 percent reduction in

10 necroi nf |l ammati on.

11 Ent ecavir has a favorabl e resi stance

12 profile conpared to | ami vudine. As you heard from

13 Dr. Col onno, no resistance substitutions enmerged in

14 nucl eosi de- nai ve patients and resi stance
15 substitutions were uncommon in
16 | am vudi ne-refractory patients.

17 G ven the denonstrated superiority of

18 entecavir in viral suppression, ALT nornalization

19 and i nproved histol ogy, and the favorable
20 resi stance profile both in nucl eosi de-nai ve and
21 | am vudi ne-refractory patient popul ations,

22 | ong-term benefits of entecavir night include a
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reduction in disease progression, such as | ower
rates of liver failure, liver cancer, liver
transplant and liver-rel ated deat hs.

We conclude that the denonstrated benefits
of entecavir represent an inportant treatnent
advance for HBV infection. The denpbnstrated
benefits of entecavir against HBV, a known
carci nogen, are indeed substantial and outweigh the
theoretical risk posed by the rodent tunor data.
Thank you for you attention this norning.

Questions fromthe Commttee

DR. ENGLUND: Thank you very mnuch, Dr.
Murray. | would like to thank the Bristol-Mers
Squi bb people for a very clear, concise and tinely
presentation. It was very nice. Thank you

This is the tine that we are going to open
up for questions to the panel, but | would like to
caution people that the questions are supposed to
be directly related to the informati on presented
today. We will have discussion tine |ater on but
if there are clarifications or questions about

specific points related to the presentati on we just
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heard, nowis the tine to begin so | will open it
to the panel for questions. Dr. DeGuttol a?

DR DEGRUTTOLA: Yes, | have two
questions. The presentations nentioned that the
studies in dogs and rats did not find an increased
risk of lung cancer associated with entecavir. |
was wondering how | ong those studi es had gone on;
were they powered to be able to detect such an
effect? Then, regarding the post-marketing study
totry to determne an effect on cancer in humans,
I was wondering what the power will be in that
study; what nmagnitudes of effects is the study
powered to detect?

DR. MORGAN MJURRAY: First | will ask Dr.
Loi s Lehman- McKeerman to address your first question
about the duration of studies in dogs and rats.

DR. LEHVAN- MCKEEMAN: | will speak to the
rats first because they were, in fact, one of the
species used in the lifetine carcinogenicity study.
So, in two years, for the lifetime of the rat,
there were no tunors in the lung that devel oped.

The dog the studies were not conducted to
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be carcinogenicity studies; they were chronic

t oxi col ogy studies and they were three nmonths in

duration. However, what we understand about the

lung lesion in the nouse is that it devel ops very

qui ckly and the early preneopl astic change that |

described occurs within the first two weeks of

dosing. In the course of a three-nonth study in

dogs we saw no early preneopl astic change.

DR. DEGRUTTOLA: Thank you

DR. MORGAN MURRAY: And for your second
question about the power of our post-marketing
study to detect differences, Dr. Phil Pierce wll
address that.

DR. PIERCE: The primary goal of the large
safety trial is to investigate the potentia
treatnent effect on the devel opment of non-HCC
mal i gnancies. First we had to establish what the
background rate in this population is, and we
utilized the data fromthe Taiwan cohort that was
presented, as well as the background rates that we
saw i n the BMS studies.

The background rate was approxinmately 4
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1 non- HCC cancers over 1,000 patient-years of

2 followup. W estimated fromthat that there would

3 be 16 non-HCC mal i gnant events per 1,000

4 patient-years per armover 5 years. Al so, the

5 total accrual of tinme will be 65,000 patient-years.

6 Qur study was designed to show a 30 percent

7 increased risk of malignancy. That translates into

8 5 additional cancers per 1,000 patient-years over

9 the 16 that | nentioned earlier. | believe BVMS

10 concludes this is a reasonabl e assessnent of that

11 risk.

12 Slide 1-520, please. | gave you a |lot of

13 nunbers with that and | want to show the expected

14 events in the untreated popul ati on over the 5

15 years. The rate that | nentioned for the non-skin,

16 non- HCC cancers is 16 as the expected rate and we

17 woul d have a power to detect, with this sized

18 popul ation, an increase of 5 over that 16. The

19 additional benefit of this study is that we wll

20 al so be able to anal yze the inpact on the other

21 events of interest which, obviously because of the

22 | arge size of those, we are adequately powered to
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show whet her we have an inpact on the rates of HCC
and on the progression to cirrhosis.

DR. DEGRUTTOLA: Thank you

DR ENGLUND: Thank you. Dr. Washburn?

DR. WASHBURN: It is very interesting that
the study drug is chenotactic for nobuse nobnocytes
but not human nmonocytes. | wonder if there is any
wor k that can be shared that would di scuss sone
nmechani smof that difference. Does it relate to
conpl enent activation, or a macrophage chenotactic
peptide, or other? The question is of potential
rel evance in the carcinogenicity of disease.

DR MORGAN MURRAY: Dr. Lehman- McKeenan
will address that.

DR LEHVAN- MCKEEMAN: At this point in
tinme we don't know the nol ecul ar basis of that
difference. What we know is that based on the fact
t hat macrophages were accunulating in the |ung and
were not proliferating to accumul ate, we | ooked
specifically for a chenotactic event and we tested
that in some standard in vitro systens. Wen we

did that work, there is clear chempbtactic activity
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to the nouse with no effect in the human at all

Now, to go further, we have |ooked, in
doi ng sone investigative work, at whether or not
al tering nacrophage recruitnent alters the
progression of this lesion. To do that, we have
| ooked at a CCR2 knockout, so chenokine receptor to
a knockout aninmal, and we found that that npuse
does, indeed, have a very different response to the
drug. It is no unequivocal proof that this is
medi ated through CCR2, but it suggests that it
pl ays a role.

I want to add one other factor though, and
that is that the lesion that we see invol ves
accunul ati on of macrophages but, based on our
assessnent, those nmacrophages don't appear to be
activated. They are sinply accumul ati ng.

DR. WASHBURN:  Thank you

DR ENGLUND: Dr. Fish?

DR FISH | didn't hear ny nanme earlier
in the disclosure statenent and | just need to add
that though | signed the disclosure waiver, | have

been on the speakers bureau for the sponsor and two
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conmpetitors

The question that | have is on the study
were there pregnancies and, if so, the outcones of
those pregnancies in entecavir-treated patients?

DR. MORGAN MJURRAY: | amgoing to try out
Dr. Brett-Smith's voice here. So, Hel ena?

DR BRETT-SM TH: The studies were
designed that if pregnancy was determined to occur
during the course of the study the patient was to
i medi ately stop study drug. |ndeed, pregnancies
do occur. The mpjority of these actually resulted
in elective term nation of pregnancies.

If we could show slide 5-79, this includes
the various treatment conbinations that have been
used across our entire programto date with
entecavir al one, |amvudine alone, entecavir in
combi nation with | am vudine, for the initial period
of the 901 long-termrollover study and also in
pl acebo.

As you can see, the majority of
pregnancies identified resulted in elective

termnation. There was a smal | nunber of
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spont aneous abortions. There have been 6 live
births. The 4 outcones that are listed as
"unknown" are progressions that are currently under
way and for which we are actively pursuing

foll owup on those deliveries.

Wth respect to the live births, across
those live births there were no reported defects in
5 out of the 6 cases. There was, indeed, 1 live
birth where the nother had received entecavir 0.5
mg for a total of 44 weeks but the diagnosis of the
pregnancy was made at approximately week 7 of
gestation. That had a fairly conplicated history.
The child was born with what has been reported to
us as a severe cerebral cortex defect.
Unfortunately, despite repeated contact with the
site, the fam |y has not wi shed to provide us with
further data.

The details of the early pregnancy are a
little conplex so et ne wal k you through those
The patient had discontinued entecavir imrediately
at the tine that pregnancy was di agnosed, as

sai d, about week 7. The patient then experienced
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what was clinically diagnhosed as a spont aneous
abortion and was told by the gynecol ogi st that no
fetus had been present. A subsequent ultrasound
actually did reveal a live fetus, but in the
interimentecavir had been briefly restarted by the
clinician for 2 weeks and the nonment the ultrasound
became available it was discontinued. So, that
represents the sum of our experience to date in the
program w t h pregnancy.

DR. ENGLUND: Dr. Haubrich?

DR. HAUBRICH It is clear that energence
of viral resistance to therapy is dependent on the
degree of viral suppression and, clearly, drugs
that have greater suppression will have |ess
energence of resistance. It is also clear from
extensive experience in AZT that after 15-20 years
of nucl eosi de therapy we are still identifying new
mutations. So, perhaps | didn't followit well,
but if you could clarify the energence of nutations
that may have occurred with entecavir. Although
they may not |ead to phenotypic susceptibility

since the nunber of nutations is few at this point,
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you know, they may in the future be defined when
greater nunmbers of sanples are avail abl e.

So, just a comment that it is clear that
the resistance profile is better with greater
suppression, but it seenms a little premature to be
saying that there is no resistance that devel ops on
t herapy when the nunber of specinens is low and it
may be a bit early. So, if you could coment on
that | would appreciate it.

DR. MORGAN MURRAY: | will ask Dr. Col onno
to coment but first | would like to note that the
original NDA and the safety update--at that time we
only had 48-week data available and that is the
only data that have been submitted for review But
very recently we did conplete the anal ysis on
pati ents who have been treated for two years and
Dr. Col onno can perhaps share those data as well.

DR. COLONNG Let ne just deal with the
first part first in ternms of the nunber of
mut ati ons, just to give you a sense of what
mut ati ons were found.

Can | have slide 1-315, please? This is a
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1 list of all the mutations that have been found or

2 identified in all patients exam ned that have taken
3 entecavir--as you can see, a very wi de range. The

4 vast, vast mgjority of these, again, have occurred

5 at polymorphic sites. W call them new emerging

6 substitutions because they have not been descri bed

7 previously at those particular sites.

8 Again, | will point out that these

9 mut ati ons do not occur in any nore than three

10 patients. Mst of these occur in a single patient,
11 again, representing |l ess than one percent. W have
12 tested all of these different nutations and

13 substitutions not only by thensel ves but also in

14 the context of their preexisting clinica

15 background and, as you can see by the EC

16 present, they really do not alter the nornmal wld
17 type susceptibility.

18 Now i f | can just nbve to your statenent,
19 which | think is a correct one and, again, as a

20 vi rol ogi st having worked in resistance for many,

21 many years, there is no such thing as no

22 resi stance. So, we have gone out to the second
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year, and this is real-tinme data and the data
continues to come in, and I would like to just
share with you sone very encouragi ng data for the
second year.

This is the second year data as it
currently stands. On the left-hand side, again,
are the bubble charts and the first thing | want to
point out is this is study 022 where we have the
nmost data. You can see that the continued
progressi on in decreasing DNA fromweek 48 to 96,
where we have 65 undetectable now, we continue to
drive viral load down with 81 percent of patients
now wi t h undet ectabl e virus.

That correlates with the table on the
ri ght where, again, despite the fact that we have
treated now for 2 years, we have a very simlar
profile to what we saw in year 1. In year 2 we
have a total of 7 rebounds, virologic rebounds
using the definition | described earlier but,
agai n, | ooking at their genotypes and phenotypes we
see no evidence of any genotypic or phenotypic

resistance. So, out to 2 years in the
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nucl eosi de- nai ve popul ation with that type of vira
suppressi on we have not observed any resistance to
ent ecavir.

DR. ENGLUND: Dr. Johnson, do you have a
speci fic question about that?

DR JOHNSON: Victoria Johnson, University
of Al abarma at Birmingham As a virologist and
viral resistance person, | share concerns that
despite the el egant data presented, given this
conmpound' s potency, as you realize, two years may
not be enough, and | want to just ask is this part
of the pharmacovigilance nonitoring plan? That is
one questi on.

The second question is, if you can go to
your second to |last slide of your previous
present ati on- -

DR. MORGAN MURRAY: Let nme answer your
first question first around the pharnacovigil ance
pl an. Several of our studies are ongoing, as | had
mentioned, and in all of the ongoing clinica
studi es we do continue to nonitor for resistance.

Acknowl edgi ng that the pharmacovigilance plan is
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1 very large, we will have many centers and it will

2 be usual practice, we feel it will be inpossible

3 for us to get resistance data on all of the 12,500

4 patients. But what we do propose is to have a
5 sub-study, a subset of patients, a center in the

6 U.S., a center, you know, here and there that we

7 will get nuch nore data including resistance data.
8 I will let Dr. Colonno address your second point.

9 DR COLONNGO W will continue to | ook for

10 resistance until we find it. Again, there is

11 al ways going to be resistance at sone point. But

12 the key point of this slide, which we don't have

13 with HV, unfortunately, even with conbination

14 therapy, is the ability to drive viral |oad down by
15 6 or 7 logs, 8 logs in sone cases and to naintain

16 that for a very long period of time. Those viruses

17 require a mniml amount of replication to give

18 rise to resistance. So, we are encouraged. Again,

19 that is not to say there will never be resistance

20 but we are highly encouraged with that kind of

21 suppression and with the limted ability of the

22 virus to actually replicate that a | arge anobunt of
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resistance will all of a sudden come up. We will
continue to nonitor these patients for the
foreseeable future

Anot her interesting point is that these
particul ar patients do not give rise to any
evi dence of resistance substitutions being
sel ected. W know | anmi vudi ne resistance is a
stepping stone to becomng clinically rel evant
resistance to entecavir. But the fact that we,
again in that popul ation, see none of those changes
really comi ng up again is encouragi ng but, again,
it is only two-year data for a | arge nunber of
patients, but not a trenendous anount, so we wll
continue to nmonitor in subsequent years.

DR JOHNSON: My second question is on
your second to last slide, just for clarification

DR. COLONNO: My second to | ast slide?

DR JOHNSON: Yes, fromyour earlier
presentation. It was called sunmary of vira
resistance data at week 48. So, just to clarify,
and | think part of this got answered, the title is

week 48 but the bottom data are presented on two
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patients who had greater than 76 weeks

DR. COLONNO: Those two patients were from
the Phase Il study. They are not included here;
they were Phase I1.

DR. JOHNSON: So, they are different than
the two on this slide that are on the botton®

DR. COLONNO These two are fromthe Phase
I'll eval uation.

DR JOHNSON: At week 48?

DR COLONNO At week 48

DR. JOHNSON: And that is different than
the other two patients you described with virologic
rebound resistance?

DR. COLONNOG That is correct. One was in
the 015 study which was a transplant study, and the
ot her one was in 014.

DR. JOHNSON: But they appear to sel ect
the sane signature nutations?

DR. COLONNG: They select the sane
signature mutations. Those three mutations appear
to be the key primary resistance markers for
ent ecavir.

DR. ENGLUND: Dr. Sherman?

DR. SHERVMAN:. The presentation indicated

t hat phosphoryl ati on was required for this product.
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Coul d you comrent on any data you have regardi ng
interactions with anti-retrovirals that al so
requi re phosphorylation in vitro? | know you have
limted in vivo H V-positive patients, but is there
any pharmacoki netic anal ysis and any issues of
changes in resistance to H'V or susceptibility
because of the interaction?

DR. MORGAN MURRAY: | will let Dr. Colonno
follow up on that.

DR. COLONNO We have done an extensive
anal ysis of the interactions because it is a
nucl eosi de anal og and there are many nucl eosi de
anal ogs that are used in HV, interactions based on
the phosphoryl ation patterns of these various
conbi nations. Wat | can tell you is that because
the concentration of entecavir is so lowrelative
to other nucl eosi de anal ogs and the efficiency is
so high, when one does in vitro cell culture

conbi nation studies to | ook for the effect of
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entecavir on the antiviral potency of the HV
nucl eosi de anal ogs, or in the opposite direction in
the presence of the HV and RTls and does it have
an inpact on entecavir activity, we find, using
concentrations of both sets of compounds up to five
tinmes their C nmax,

clinical Cmx, we see no
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i nteracti ons whatsoever; no antagoni sm and no
decrease in the activity. Again, that is a big
plus for entecavir because entecavir is very
selective for hepatitis B and so it literally also
can be used in a co-infected patient but not having
to worry about any kind of selective pressure on

H V.

DR. ENGLUND: | am going by the order that
| saw the hands cone up, which may be wong, and we
are only going to have time for about four or five
more questions. But the first question was M.

G odeck' s.

MR GRODECK: In terns of marketing
antivirals, one of the biggest games | have seen
pharmaceuti cal conpanies play is the sequencing

game--ny drug should conme before your drug. In
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your description of the resistance profile of
entecavir, it seens to me that you are setting up
the drug to be positioned as a first-line
treatment. |s that your position? How does it fit
interms of the range of other treatnents avail abl e
to chronic hepatitis B patients today?

DR. MORGAN MURRAY: | will ask Dr.

Di enstag to comment on how entecavir nmight fit into
current treatnent guidelines and the physicians
armanentarium | will just rem nd you, from our
data, that we have denonstrated that entecavir is
superior to | am vudine. W have substantia
benefits in both nucl eosi de-nai ve and

| am vudi ne-refractory patients.

DR DI ENSTAG Jul es Dienstag,
Massachusetts General Hospital. | think if we
consi der hepatitis B a viral disease, then the drug
that suppresses HBV nost profoundly is likely to
have the nost benefit. That has been shown in this
study for histol ogy, biochem cal markers and
especially for the profundity of suppression of HBV

DNA. In alnmost 90 percent of patients you can
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achi eve an undetectable | evel of HBV DNA, which no
other antiviral comes close to at this point.

So, it is not unreasonable to suggest that
this would be a first-line therapy. Wen you add
the resistance profile and when you consider the
potential that, for exanple, a drug |ike |am vudi ne
sets you up for |amivudine resistance in the future
and al so sets you up for resistance to any other
nucl eoside, it nakes sense to start with this drug.
It is a very reasonabl e suggestion

DR. ENGLUND: Dr. Paxton, did you get your
question answered?

DR. PAXTON: Yes, it was. Thank you

DR. ENGLUND: Dr. Whod, or were you first,
Dr. Seeff or Dr. Schwarz?

DR. SCHWARZ: | have two questions
relative to future applications of entecavir. You
said that in the animal carcinogenicity nodels in
the organ involved with the tunmor there were
ETV-i nduced dNTP pool perturbations. |In either the
ani mal studies or in the human studies, was there

evi dence of peripheral blood | ynphocytes--the sane
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phenonmenon occurring in peripheral blood
| ynphocytes that m ght be a useful non-invasive
surrogate marker for malignant potential?

Then the second question is | assune in
these lifetime exposure studies that the drug was
not started in the inedi ate newborn period. So,
at what age of the aninal was it started, and can
you make an educated guess about the human
equi val ent age?

DR MORGAN MURRAY: | wll ask Dr.
Lehman- McKeeman to address the data that we have in
ani mal s around dNTP pool perturbations and al so
about the rodent studies. | will just comrent that
we do not have any human data around dNTP poo
perturbations. As Dr. Lehman-MKeeman wil |
describe, these perturbations in aninmals occur at
much hi gher doses than we adnminister in humans.

DR LEHVAN- MCKEEMAN: | will actually
address the second question first for you. The
studies that are conducted in rodents basically
start when they are approximately 5-6 weeks of age.

For perspective, that is when a rodent reaches
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sexual maturity. So, in a 2-year life span, if I
had to extrapolate, | wll just say at sexua
maturity so it would be roughly teenage.

To your first question about the dNTP
pools, in the work that we did we specifically
| ooked at target organ effects related to
carcinogenicity. So, we specifically | ooked at the
liver and we don't have any data on anot her system
Those anal yses are actually quite, | will say,
difficult to do, as it were, sinply because the
pool s thenselves are really quite fleeting. So, it
really is prohibitive for us to collect nore then
one sanple and we targeted the liver. However,
what we know, based on the work we have done, is
that that is a high dose phenonenon. So, at
dosages where we saw carci nogenic activity we saw
perturbations in pools, and at a dose bel ow a
carcinogenic effect we did not seriously disrupt
pools. So, | think it is a function, again, of the
maxi mum t ol erat ed dosage that we are admninistering
in the carcinogenicity studies.

DR. ENGLUND: Dr. Wod?

DR. WoOD: My question has to do with
anal ysis of rates of malignant neopl asns accordi ng

to ethnicity. This is related to the fact that |
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believe | read that Asians have a higher

phar macoki neti c exposure to entecavir and | was
wonderi ng whether or not an anal ysis had been done
on that basis.

DR. MORGAN MURRAY: | wll ask Dr.
Brett-Smith to conme up again. | will try and spare
her voice a bit and comrent that while we have not
seen PK differences on the basis of race in
particular, the differences that we do detect are
related to weight nore than to race. Dr.
Brett-Smith, on the malignancies?

DR BRETT-SM TH. At this point we have
chosen not to | ook at any subpopul ations in terns
of the overall rates in malignancies because the
total numbers remain |ow, and we believe that the
rates woul d be sort of unreliably variable. That
may become an option later in terns of the
phar macovi gi | ance.

DR. ENGLUND: Dr. Seeff?

DR. SEEFF: | thought that the efficacy
data that were presented were fairly inpressive but
there are a couple of questions that | just need
some clarification on. Perhaps you presented them
and | m ssed them

The primary endpoint for your study was
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hi st ol ogi ¢ using the Knodell score. | gather that
this is not unusual; this is fairly routine. |Is
this the 18-point HAl score?

DR MORGAN MJRRAY: Yes.

DR. SEEFF: In other words, the drop for
exanple from 10 points to 8 points would represent
an endpoi nt havi ng been achi eved.

DR. MORGAN MURRAY: Correct.

DR SEEFF: What was the average drop? Do
you know what the average decline in points was,
just to get a sense of how much inprovenent there
was in histology? Do you have those data by any
chance? | mean, you have the percentage of people
who achi eved a 2-point reduction, but what | am
interested in knowing is by how nmuch of a
reducti on.

DR. MORGAN MJURRAY: Dr. Brett-Smth?

DR BRETT-SM TH: Yes, we do have data and
I can present it for you if we can show slide 2-66
Overall, in the naive patients it was approxi mately
a 4-point drop in the nean score, and in the
refractory patients it was approximately a 3-point
dr op.

DR SEEF: That is fine. Thank you. The

second thing is your secondary endpoints,
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essentially a reduction in HBV viral |oad and
normal i zati on of ALT, do you have a conposite score
taking into account the virologic, histologic,

bi ochemi cal reduction? Do we have a score of using
those three paraneters?

DR MORGAN MURRAY: Dr. Brett-Smith?

DR SEEFF: And is it the sane between
entecavir and | am vudi ne for exanpl e?

DR BRETT-SM TH. If | can just repeat the
factors that you are interested in, you are
interested in comnbining histology with virol ogy--

DR SEEFF: And with bi ochem cal response.

DR. BRETT-SM TH. Wth ALT.

DR SEEF: ALT.

DR BRETT-SM TH. Those three. W have
| ooked at a nunmber of ways of conbi ning virol ogy
with ALT. | will ask my colleagues to confirm
whet her we have yet conpleted the anal ysis
conbining with histology. | do not have that at
this tine.

DR MORGAN MURRAY: So, we will confer
during the break and see if we can quickly pull
somet hi ng together to answer that.

DR ENGLUND: Last question, Dr. So?

DR. SO There is a comon belief by many
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clinicians that, you know, if you have e-antigen
seroconversion you pretty much, you know, have a
good response and you m ght be cured. So, | notice
that earlier in this handout to us, the comittee
menbers, you did describe sone foll owup on the
patients in your study 22 where they have so-called
conpl ete response. Sone of the patients were taken
of f drugs. Do you have two-year follow up

i nformati on regardi ng how many of those patients

have so-call ed sustai ned response and what
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sust ai ned response neans?

DR. MORGAN MURRAY: | wll ask Dr.
Brett-Smith to comment, and | need to make the
statenent that in the NDA and the NDA update we
only had the 48-week data so, again, these data
have not been submitted for review

DR. BRETT-SM TH. | heard a two-part
question there. Let me just clarify. | heard
first for patients who, at the end of year one,
went of f dosing--you were interested in the
sust ai ned response off treatnent.

DR SO Right.

DR BRETT-SM TH. Also, did | hear an

interest in what happens to the portion of partia

responders who have a virol ogi ¢ response--

DR SO No, | amjust interested in your

so-cal |l ed conpl ete responders.

DR BRETT-SM TH: Let ne first summari ze

for you the design of the studies at the week 52
endpoint. A clinical decision was nade based on
| aboratory results fromweek 48 as to the

managenment of the patient, which was sinply a
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managenent al gorithm that was nodel ed on gui dance
at the tine and it differs for each population. 1In
the e-antigen positive population we required, in
order to go off therapy, that patients have | ost
e-antigen and have an HBV DNA | ess than the bDNA
assay | evel of detection, so less than 0.7. |In the
e-negative popul ation patients had to neet the
virol ogi c requirement of bDNA | ess than LOQ and
they had to have an ALT less than 1.25 tines the
upper limt of normal. 1In the refractory antigen
positive patients we again required that the
patients achieve the virologic endpoint in
association with e-loss. |In that last group there
were very small nunmbers of patients going off
treatnent, therefore, we will not discuss that
further; the nunbers were substantially small.

Wth respect to the two naive patient
popul ations, if we could show slide 2-380, the
studi es were designed to foll ow people out to 24
weeks of off-treatnment followup. |If during that
time patients went on alternative therapy or into

the rollover study they were considered failures to
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mai ntain that endpoint. These represent the
respective percentages in the naive e-antigen
positives on the left, 82 percent for entecavir and
73 percent for |am vudine, who naintained their
study-defined response rate at week 24 off
treatnment. Likewi se, in the naive e-antigen
negative popul ati on we had 48 percent for entecavir
and 35 percent for |am vudine.

DR SO But | don't think you answered ny
question. How many of those patients who were off
treatment actually were followed up, like actually
48 weeks of f treatnent, are still off treatnent?
You know, it could be very msleading for a |ot of
clinicians when you say sustai ned response, not
knowi ng, you know, for how many of those patients
actually their histologic inprovenment was
sustai ned? Was the virol ogic inprovenent sustained
at 48 weeks? So, | feel that the 24-week off
treatment, so-called sustained response, could be
m sl eadi ng.

DR BRETT-SM TH. Point taken, 24 weeks is

what had been agreed upon with regul atory
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authorities in the design of the original study.
Al patients are encouraged to enroll on completion
of the original study in the 049 long-termrollover
study which remains currently enrolling at this
time and has not undergone its initial analysis.

DR. SO Just one |ast question, how does
your conpany plan to talk to those clinicians who
say, you know, if mny patient seroconverted--these
are naive patients before treatnent, if they
seroconverted | amplanning to stop the treatnent?
How do you plan to advise those clinicians?

DR. MORGAN MURRAY: CQur current proposed
| abeling reflects how the studies were conduct ed,
and in that regard, for those patients who were
determ ned to be responders therapy was stopped at
48 weeks and they were nmonitored. Patients who
were partial responders continued on therapy. Cur
current trials cannot define the definitive
duration of dosing for entecavir, which is in
general in flux for HBV therapy. Dr. Dienstag, do
you have any further coments?

DR. DI ENSTAG Jul es Dienstag, Mss.
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General Hospital. No one really knows what the
sust ai ned responsiveness or the durability of an
e-antigen response is, but in the experience we
have for interferon, |am vudine and adefovir if a
person nmai ntains that serologic response for 6
mont hs after stopping therapy the durability is 80
percent. That is the experience in Asia and in the
West. | assune that that will be repeated in this
experience but that remains to be seen.

DR. ENGLUND: Thank you, everyone, for
aski ng questions, answering questions. W wll now
take a 15-nminute break. W will be back at 10:25
to resune the FDA portion of this norning' s
present ati on.

[Brief recess]

DR. ENGLUND: Thank you. Wl cone back
fromcoffee. W are now going to have an FDA
presentation led by Dr. James Farrelly, the
phar macol ogy team | eader, and he will begin his
present ati on.

FDA Presentation
Carcinogenicity |ssues

DR. FARRELLY: Good nmorning. My name is

JimFarrelly. | amthe pharmacol ogy team | eader in

the Division of Antiviral Drugs.
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1 Today our purpose is to present sone of

2 the data relating to the genetic toxicity and the

3 ani mal carcinogenicity of entecavir. Entecavir

4 a nucl eosi de anal og and, as such, is a nenber of a
5 class of nolecul es which are in general expected to
6 be genetically toxic. Its 5-prinme hydroxyl can be

7 phosphoryl ated to the nucl eotide triphosphate and

8 as a guanosi ne triphosphate anal og can be

9 incorporated into the growing DNA chain. It has
10 the three-prine hydroxyl group and is, therefore,

11 not an obligate chain term nator as are many ot her

12 nucl eosi de anal ogs.

13 However, after incorporation of entecavir
14 into the growing DNA chain, it halts DNA synthesis
15 after the addition of a small nunber of subsequent

16 bases. |Its nechanismof action is essentially as a

17 chain termnator, which is consistent with its

18 bei ng a cl astogeni c conpound or having the ability

19 to break chronosones. |ndeed, entecavir has been
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shown to be clastogenic in an in vitro assay in
human | ynphocyt es.

It is negative in a nunber of genetic
toxicity tests both in vitro and in vivo. These
include an Anes test, an in vitro assay in Chinese
hanster ovary cells, in the Syrian hanster enbryo
cell transformation assay, and in an in vivo rat
m cronucl eus assay, and in an unschedul ed DNA
synthesis assay. |n general, nost of the battery
of genotoxicity tests can be used only for hazard
identification. They are not used for risk
assessnent but have indicated that entecavir can be
a possible genetic toxicity hazard.

In an effort to place the results of the
genetic toxicity studies into perspective, one can
conpare the outcone of the studies used to evaluate
entecavir with the outcone of the studies used to
eval uate the genetic toxicity of the three entities
approved for the treatnent of hepatitis B. The
three are adefovir, |am vudine and interferon.

Adefovir is a nucl eotide anal og rather

than a nucl eosi de anal og, and was found to be
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1 mut ageni ¢ and to i nduce chronosonal aberrations in
2 two in vitro genetic toxicol ogy studies.

3 Lam vudi ne, or 3GC, is a nucl eoside anal og and was
4 found to be nutagenic in tw in vitro assays as

5 well. Interferon was not an active genetic toxin.
6 Since it is a protein one would not expect

7 interferon to be positive in the screening battery
8 used to test for genetic toxicity. However, nost
9 of the nucl eosi de anal ogs approved as antiviral

10 antigens are positive in genetic toxicol ogy

11 batteries of tests.

12 Now, as is usual for a drug that is going
13 to be adm nistered chronically to humans, entecavir
14 was evaluated in two-year carcinogenicity studies
15 inrats and mce. The design and outcone of the
16 study in rats can be seen in the next slide where
17 the data for male rats are shown.

18 Entecavir was adm ni stered by gavage to
19 rats at four doses, 0.003, 0.02, 0.2 and 1.4

20 nmg/ kg/ day. They were administered for 96 weeks.
21 There were two identical vehicle controls in the

22 study. The doses in nmale rats represent the human
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equi val ent exposure of much less than 1, 0.3, 5 and
35 times the clinical dose at the 1 ng proposed
clinical dose, which you see under MHD.

In male rats at an exposure 35-fold that
in the clinic entecavir caused the appearance of a
| ow | evel but significant incidence of brain
gliomas. A no-level of tunobrs was seen, or very
low | evel, at 5-fold the exposure, and bel ow no
significant nunber of tunbrs was seen in the study.

The next slide shows the results in fenale
rats. As can be seen fromthis slide, entecavir
was adm ni stered at doses of 0.01, 0.06, 0.4 or 2.6
nmg/ kg/ day for two years. Dosing was again by
gavage and drug groups as well as two identica
vehicle control groups were treated for 104 weeks.
As can be seen in the slide, entecavir again
i nduced the appearance of brain glionmas at the high
dose. It also induced the appearance of skin
fi bromas at the high dose, and increased the
i nci dence of liver tunmors at the high dose from1-8
adenonmas and from 0-3 carci nomas. The exposure to

entecavir at the high dose in which these tunors
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were seen was approxi mately 24-fold higher for
femal es than that measured in the clinic at the 1
nmg dose.

Mention should be nmade regarding the
exposure nultiples at which tunors were seen in the
study. Although a nultiple of 24 in exposure is a
hi gh multiple of the human exposure, it should be
renenbered that there were no significant induction
or increase in tunors at the 4-fold for fermales and
5-fold level for males. The real cutoff,
therefore, is sonewhere between the high dose and
the next | ower dose, and the no-observed effect for
tunors was at the 4- and 5-fold human dose

The results of the nouse carcinogenicity
study were nore conplicated. 1In the next slide it
is shown that nale nice were treated in a simlar
manner as were the rats. The doses of entecavir
used actually in both the males and the fenml es
were the sane on a nilligram per kil ogram per day
basis. The doses were 0.004, 0.04, 0.4 and 4
g/ kg/ day.

As seen here, entecavir caused a
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dose-rel ated increase in comon bronchoal veol ar
adenomas in the males, significant at the three
hi gher doses. The | owest of the three doses
produced an exposure only 3-fold higher than the
clinical exposure. Also increased in the males was
the incidence of hepatocellular carcinoma at the
hi gh dose, going from1 in one of the controls to 8
at the high dose. The exposure in the latter case
was 42-fold higher than the clinical exposure. For
t he hepatocel | ul ar carci nomas no increase was seen
at an exposure 40-fold the clinical dose, very |ow,
not significant.

The next slide shows the female nmice in
whi ch entecavir induced a significant increase in
the lung tunors only at the high dose, giving an
exposure in the aninmal study 40-fold the exposure
inthe clinic. There was no significant increase
at 11-fold the exposure. Also in female mce there
was an increase in ovarian and uterine vascul ar
tunmors, again at the high dose. |f one conbined
all the vascular tunors, as is commonly done, there

was a significant increase in conbined hemangi onas
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and henmangi osarconas at the hi gh dose

We have heard the sponsor make a good case
for the proposition that the pul nobnary tunors seen
in the nouse are nouse specific. No cellular
proliferation was seen in the lungs of rats and no
lung tunors in rats, as well as no cellular
proliferation in the dog and nonkey studies. |If,

i ndeed, the tunors were nouse specific the outcomne
woul d be that the only tunors seen in the two
studies were at the high dose only.

Again, putting the results of the
carcinogenicity studies into perspective with the
ot her approved reginens for hepatitis B, no
carcinogenicity studies were carried out with
interferon. Studies were carried out with adefovir
and | am vudi ne; they were not carcinogenic.

However, because of kidney toxicity in the
carcinogenicity studies, the exposures of the
animals in the adefovir studies relative to the
clinical exposures were 10-fold for mce and 4-fold
for rats. The maxi numtol erated dose cannot go any

hi gher than those. So, if entecavir was exam ned
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1 only at those exposures, it would have been

2 positive only for the lung tunors in mce and for

3 no ot her tunor types.

4 The exposures in |anvudi ne studies were

5 high relative to the exposures in the clinic, up to

6 34-fold in the mce and 200-fold in the rats.

7 those exposures the entecavir results would have
8 been at | east identical to those which we have seen

9 in these studies. However, nmany nucl eosi de anal ogs

10 approved as antivirals have been positive in

11 carci nogeni city studies.

12 The results of the two carcinogenicity

13 studi es were presented to the CDER Executive

14 Carcinogenicity Assessment Committee, which we cal
15 the executive CAC, as well as to the full CAC for

16 eval uation. The CDER CAC committees were formed in

17 the late 1980s to exam ne the protocols of

18 carcinogenicity studies, as well as to exam ne the

19 out cones of the sane studies. The committees were

20 founded so that the interpretation of the
21 carcinogenicity data would not be inconsistent

22  depending on which division reviewed them Two
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1 comm ttees exist, the executive CAC, as | said, and

2 the full CAC

3 The executive CAC consists of four

4 menbers, the associate director for

5 phar macol ogy/toxi col ogy in the center; one

6 per manent expert in the eval uation of

7 carcinogenicity studies; the supervisor whose
8 division is presenting the data; and anot her

9 supervi sor from anot her division chosen on a

10 rotating roster. The executive CAC neets every

11 Tuesday and eval uates a great nunber of protocols

12 and studies in a year, usually somewhere between

13 150 and 200 either protocols or carcinogenicity

14 studies in a year.

15 The next slide shows the nmakeup of the

16 full CAC which is enpowered to review the studies

17 when nmenbers of the executive CAC cannot

18 unani nously agree on the interpretation of the

19 data, or when requested by the sponsor of the drug.

20 The full CAC consists of the associate director for

21 the center; three associate directors for the

22 of fices; and each of the supervisors fromthe
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i ndividual divisions in the center. The full CAC
is a fairly large conmttee and neets only rarely.
In fact, the neeting for this drug was the first
one in over a year for the full CAC

Both the executive CAC and the full CAC
agreed that the tunors seen in the studies were
probably relevant to a safety evaluation for
humans. The full CAC in general voted that the
tunors seen in the carcinogenicity studies were

rel evant to human safety eval uation

The questions asked of the commttee were

does the CAC agree that the lung tunors in mce
were relevant to hunan safety eval uation? The
committee voted yes, 16; no/probably not, 2; and 2
answered they don't know.

Does the CAC agree that, one, the l|iver
tumors in male mce and, two, the vascul ar tunors
in female mce are relevant to human safety
eval uati on? The vote was 17 yes; 3 no.

Does the CAC agree that, one,
hepat ocel | ul ar adenomas and carci nonas in fenale

rats, two, the skin fibromas in female rats and,
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three, the brain gliomas in nmale and fenale rats
are relevant to human safety eval uation? The
answer was yes, 17; 3 no.

Now, in our division many carcinhogenic
nucl eosi de and nucl eoti de anal ogs have been
approved for the treatnent of viral diseases.
Anong these are ganciclovir which gives rodent
tumors at very |ow doses relative to the human
exposure; zidovudi ne; abacavir and cidofovir.

Ci dof ovir causes pal pabl e manmary adenocar ci nonas
inrats after as few as six weekly doses and is
closely related in chem cal structure to adefovir.
Sone of the reverse transcriptase inhibitors as
well as the HIV protease inhibitors are positive

for aninmal carcinogenicity. Gher drugs, such as

8- net hoxy psoral en, which has been approved for the

treatment of psoriasis, are carcinogens. |In fact,
this conpound has been identified as a human
carci nogen in epidemology studies. Dr. Linda
Lewis will continue the division presentation.
Thank you.
Cinical |ssues

DR. LEWS: Good norning. My name is

Linda Lewis, and | was the |ead clinical reviewer

for the entecavir reviewteam | would like to
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1 give you the perspectives of the entire teamon our

2 revi ew of entecavir for the treatnment of chronic

3 hepatitis B

4 My presentation is outlined in this slide.

5 First I will go over alittle bit of the

6 devel opment program for entecavir, which you have

7 heard presented earlier by Bristol-Mers Squibb

8 Then | would like to go over the results of our

9 reviews of the efficacy, safety and

10 virology/resistance data that were contained in the

11 NDA submi ssion. At that point | will turn ny

12 di scussion to an assessnent of the risk-benefit of

13 entecavir and the applicant's proposed

14 pharmacovi gil ance plan. | will end the

15 presentation with a preview of the questions that

16 we would |I'ike the advisory conmrittee to consider

17 later this afternoon

18 As you heard this nmorning, the treatnent

19 options for chronic hepatitis B are somewhat
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limted. Interferon was approved for treatnment of
hepatitis B in 1992. |Its requirenent for
parenteral adm nistration and its significant side
effect profile have sonewhat linited its use
Lam vudi ne was the first effective oral therapy,
and it was approved in 1998. Its useful ness has
been Iimted by the predictabl e energence of
resistance in relatively short periods of time. A
nost recent addition, adefovir, was approved in
2002. It has known renal toxicity that may limt
its use in some popul ati ons.

The entecavir devel opment program i ncl uded
a diverse patient population. The clinical studies
were drawn fromnultinational sites in North and
South Anerica, Europe and Asia. Anpbng these
studies, patients fromthe United States nade up
about 10 percent of the pivotal trials. The
entecavir studies were nmade up of about 20 percent
worren. There was a good ni x of Asian and non-Asi an
patients in the popul ati ons. However, Bl ack or
African American patients were under-represented in

the clinical trials, nmaking up only 2 percent of

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (120 of 276) [3/22/2005 1:55:48 PM]



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

121
the pivotal studies. The devel opnent program
enrolled patients at different stages of disease
and treatnent. Although there is a study in
progress, the data were insufficient to review the
use of entecavir in patients with deconpensated
liver disease during this review cycle.

BMS submitted study reports and el ectronic
data sets for the four key studies that they have
mentioned in their presentation earlier. To go
over these again, study 022 was the Phase |l study
enrol li ng nucl eosi de-nai ve, e-antigen positive
adults. Study 027 enroll ed nucl eosi de-nai ve
e-antigen negative adults. Both of these studies
used a dose of 0.5 ng of entecavir given once
daily. Study 026 enrolled patients with persistent
HBV virenia despite |ami vudi ne treatnent. These
are termed | am vudi ne-refractory subjects.

Patients in this study were e-antigen positive and
received a dose of 1 ng of entecavir given once
daily.

In order to expand the safety database for

| ami vudi ne-refractory patients we included in our
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review patients fromstudy 014, the dose-finding
study in that patient population, and used the
cohorts that received either 1 ng of entecavir or
the standard dose of |am vudine. As has been
poi nted out, all of the pivotal trials were
conpared to the standard dose of currently approved
| am vudi ne.

For all of the Phase |1l studies, studies
022, 027 and 026, the primary endpoint was the
overal |l histologic inprovenent in |iver biopsy
after 48 weeks of treatment. This histologic
i mprovenent was defined as greater than or equal to
a 2-point decrease in the Knodell necroinflamatory
score, with no worsening in the Knodell fibrosis
score conpared to the baseline biopsy. A series of
secondary endpoints were al so eval uated and
i ncluded a number of virologic, serologic,
bi ochem cal and conposite endpoints.

The applicant also subnmitted data from
several inportant studies in special populations.
These included study 015. This was a snall pilot

trial in post-liver transplant patients who had
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recurrent hepatitis B. Study 038 enrolled a cohort
of H V/HBV co-infected patients. Study 048
conpares the use of entecavir to adefovir in

pati ents we deconpensated |iver disease. This
study is still enrolling and the data were not
sufficient for us to conduct any neani ngful interim
analysis during this review cycle. 1In these
studi es histol ogic endpoints were not used. They
relied on a series of virologic, serologic and

bi ocheni cal endpoi nts.

Now | would like to turn to the efficacy
review of entecavir. You will probably notice in
these slides that many of our slides | ook very
simlar to those presented by the applicant earlier
thi's norning.

The FDA statistical review, conducted by
Dr. Tom Hammrerstron, confirmed the applicant's
primary efficacy analysis. A review of secondary
ef ficacy anal yses, using the virologic, serologic
and bi ochem cal endpoints, was al so in agreenent
with BVMS's conclusions. Miltiple sensitivity

anal yses and subgroup anal yses were perfornmed and
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all supported the primary anal ysis.

This table displays the results of the
primary efficacy anal ysis and sone of the other
hi st ol ogi ¢ endpoints for each of the Phase ||
studies, study 022, 027 and 026. The top line of
the study shows the primary anal ysis, the overal
hi stol ogi ¢ i nprovenent after 48 weeks. As you can
see, in each of the three studies entecavir
performed better than | am vudine in each study, as
hi ghl i ght ed--t hese are supposed to be pink | don't
know exactly how it projects.

The next two lines display the two
i ndi vi dual conponents that make up the overal
hi st ol ogi ¢ i mprovenent score. Again, you can see
that patients receiving entecavir achieved that
endpoint significantly nore often than those who
received | am vudine. The last Iine of the study
shows the secondary histologic endpoint of the
Ishak fibrosis score. This is another method of
evaluating liver histology. |In this analysis
entecavir was superior to lamvudine only in the

| am vudi ne-refractory study, study 026. 1In the
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treatnment-nai ve studies the proportion of patients
achi eving an inprovenment in their Ishak fibrosis
score was similar across the treatnent arns.

This table displays sone of the
sensitivity anal yses that were done by our
statistical reviewers. The top line is a carryover
fromthe previous slide and shows the prinmary
analysis. In the primary analysis the only
subj ects who had eval uabl e basel i ne bi opsi es were
included in the analysis. Subjects with m ssing or
i nadequat e week 48 bi opsies were counted as
treatnent failures. The sensitivity analyses, done
by Dr. Hammerstron, included a series of different
met hods to inpute the mssing data for each of the
Phase Il studies. | amgoing to show you just two
of the many anal yses that he did.

In FDA sensitivity analysis C, m ssing or
i nadequat e baseline or week 48 biopsies were
excluded fromthe analysis. |In this analysis, in
study 022, the results were sinilar between
entecavir and |amvudine and this is due primarily

to the fact that nore patients in the |anivudine
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arm wer e excl uded because they did not have week 48
bi opsies. In the other two studies, again,
entecavir achieved the prinmary endpoint
significantly nore often than patients who received
| am vudi ne.

In sensitivity analysis D, this analysis
includes all patients who were treated, not just
those who had eval uabl e bi opsi es, but m ssing or
i nadequat e week 48 bhiopsies were still counted as
failures. Although the nunbers are | ower for al
of these anal yses, the difference between entecavir
and | am vudi ne renmi ns evident in each of the three
pivotal trials.

This slide displays sone of the anal yses
of secondary virologic, serologic and bi ochenica
endpoints for the three pivotal trials. Again, the
significant values are highlighted in the pink
cells. In the Phase IIl studies a greater
proportion of patients receiving entecavir than
| am vudi ne achi eved an HBV DNA PCR | ess than 400
copies/nmL. Simlarly, patients who received

entecavir had a greater nean | og decrease in PCR
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frombaseline to week 48 than did patients who
received lamvudine. In the two studies that

i ncluded e-antigen positive patients, studies 022
and 026, the proportions of patients who had a
seroconversi on were roughly the same. You will
notice that in study 026 a relatively small nunber
of patients actually met this criteria. Finally,
in terms of the proportion of patients who reached
a nornalized ALT, again, entecavir was shown to be
superior to |lam vudine in each of the three pivota
trials.

We al so conducted a nunber of subgroup
anal yses for baseline covariates of denopgraphic or
di sease characteristics. The treatnent effect of
the prinmary endpoint was conparable for the
covari ates gender, race, age, geographic region,
HBV subtype, baseline ALT, baseline bDNA or PCR, or
by prior treatment with | am vudine or interferon

Simlarly, nore limted subgroup anal yses
were perforned to assess sone of the key secondary
endpoints. The treatnent effect neasured by the

proportion of patients of subjects who achi eved a
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normal i zati on of HBV DNA or those who achieved a
viral load | ess than 400 copies/nL at weeks 24 and
48 were simlar according to gender, race and age.

This slide displays a conposite of the
subgroup analysis for the Phase |11l studies.
really show you this for pattern recognition nore
than to display any kind of specific results. This
slide plots the mean difference in treatnent effect
for the prinmary endpoint between entecavir and
| ami vudi ne, with 95 percent confidence intervals,
for the three pivotal trials. This cluster
represents study 026. This is 022 and this cluster
is 027. In this display the horizontal |ine at
zero percent represents no difference between the
entecavir and the | anm vudine arns for each of the
basel i ne covari ates that were evaluated. The
cross-hatch mark is the nean, and as you can see,
the vertical line is the 95 percent confidence
i nterval .

In this analysis, every instance where the
cross-hatch is above the zero line indicates an

anal ysis that favored entecavir. Those with
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cross- hatches bel ow the zero line are an anal ysis
that favors lam vudine. Wat | will show you
though is that in all of these the confidence
intervals are very wide and overlap, and this is
what was seen in the subgroup anal yses. There were
no discernible differences but there were very w de
confidence intervals between the different
subgr oups.

Now | would like to turn to our review of
the safety conclusions. | would like to renmind the
committee that these were very | arge databases and
there are minor differences in the analysis results
bet ween what you nmay have seen this norning in the
applicant's presentation and in the nunbers you nmay
see in ny presentation. These results and m nor
differences are due to slightly different nethods
of capturing different study wi ndows and defi ni ng
val ues that are used when there are multiple val ues
within a study w ndow.

In general, the FDA clinical review
confirmed the safety and tolerability of entecavir

as conpared to | am vudine. No significant
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1 differences in the rates or patterns of comon
2 adverse events or | aboratory abnormalities were
3 identified in entecavir-treated subjects conpared
4 to lamvudine-treated subjects. The rates of
5 serious adverse events, discontinuations due to
6 adverse events and deaths were very | ow across al
7 of the studies.
8 Acut e exacerbations of hepatitis as
9 denonstrated by marked el evations of ALT, called
10 ALT flares, are an inportant conplication of HBV
11 and its treatnment. These were evaluated in nore
12 detail. Also, because central nervous system
13 adverse events and nalignancies were identified as
14 possible toxicities fromthe animal studies, these
15 events were al so evaluated in detail. | wll
16 present some of the results of these analyses in
17 the next few slides.
18 For this NDA, one interesting feature is
19 that ALT levels were used as both a marker of
20 efficacy and as a safety paraneter. ALT flare was
21 defined as an ALT value that was at least 2 tines

22 the patient's baseline value and also 10 times the
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upper limt of normal. |In discussing these ALT
flares, one nust renenber that, particularly in the
nucl eosi de- nai ve subj ects, mean ALT val ues
decreased from baseline to week 48 in both
treatment groups. The nmean decrease was about 100
international units frombaseline to week 48 if the
groups are taken as a whol e.

I n the nucl eosi de-nai ve subjects ALT
flares occurring on study treatnent were unconmon,
15/ 679, or about 2 percent, of entecavir subjects
compared to 27/668 | am vudi ne subjects, or about 4
percent, experienced an ALT flare while on
treatnent. Though the nunbers are very small, this
anal ysi s does favor the entecavir arm

In studies 022 and 027 the study design
al | oned only subjects who nmet the protocol -defined
response criteria to discontinue treatnent and be
then be followed off therapy. In these studies
nmore subj ects nmet that protocol -define response
criteria in study 027 than in 022. Consequently,
the analysis of off-treatnent ALT flares represents
a very sel ected subgroup of the patients enroll ed.

That bei ng said, conpared to on-treatnent
ALT flares occurred slightly nore often in both

treatnment groups, 15/414, or 4 percent, of
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1 entecavir patients conpared to 30/377, or about 8

2 percent, of |am vudine-treated patients. This
3 anal ysis also favors the entecavir arm

4 In | am vudi ne-refractory subjects,

5 on-treatnent flares were docunented in 4/183, or

6 percent, of entecavir subjects conpared to 19/190,

7 or about 10 percent, of |anivudi ne subjects.
8 Again, this favors the entecavir arm In this
9 study, 026, smaller proportions of the

10 | ami vudi ne-refractory subjects net the

11 prot ocol - defined response criteria, discontinued

12 therapy, and were followed of treatnent. So,

13 again, this represents a very sel ected subgroup in

14 the study population. Of-treatnent flares

15 occurred in 3/56 entecavir subjects conpared to

16 0/ 31 | am vudi ne subj ects.

17 Central nervous system adverse events were
18 identified in preclinical animal toxicity studies

19 of entecavir. These events were closely nonitored
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1 in the Phase | and Phase Il studies. In the Phase
2 Il dose-finding study 005, which was conducted in
3 nucl eosi de- nai ve subjects, the incidence of grouped

4  neurologic events increased with increasing doses

5 of entecavir. Conpared to a 7 percent rate of

6 neur ol ogi ¢ events reported in the | am vudi ne group,
7 there were 11 percent of subjects in the 0.01 ng

8 entecavir group; 19 percent in the 0.1 ng entecavir
9 group and 0.5 percent in the 0.5 ng entecavir group

10 reporting a neurologic event. There appeared to be

11 trends but not statistically significant toward

12 events of increased dizziness and insomia in the

13 0.5 ng dose of entecavir.

14 However, in the Phase |

15 | am vudi ne-refractory dose-finding study 014 a dose

16 relationship with neurol ogic events was not

17 identified, and in that study doses ranged up to 1

18 mg of entecavir.

19 We eval uated these events in all of the

20 primary studies that were submitted, both

21 i ndi vidually and pool ed as nucl eosi de-nai ve and

22 | am vudi ne-refractory groups. This table displays
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1 all neurologic events and individual events from

2 the pool ed study data. The rates of centra

3 nervous system events were roughly simlar across

4 the treatnment groups of nucl eosi de-naive and

5 | am vudi ne-refractory patients. These proportions
6 represent patients who reported any central nervous

7 system adverse event and selected events that are

8 call ed psychiatric events. It is kind of an

9 arbitrary cutoff in the currently used dictionary

10 of adverse event terns.

11 However, if you |l ook at the individua

12 events, events such as anxiety, dizziness,
13 headache, insomia, mgraines, paresthesia,

14 somol ence and syncope were no different

15 statistically across either the treatnent groups or

16 bet ween t he nucl eosi de- nai ve and

17 | am vudi ne-refractory patients. If only subjects
18 who were reporting grades 2-4 events, and those are
19 noderate to severe events, were tabul ated there was

20 a slightly higher proportion of entecavir patients

21 in the | am vudi ne-refractory study who reported

22 grade 2-4 events conpared to those patients
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recei ving | am vudi ne.

In | ooking at these patients individually,
these differences can be accounted for by single
patients who reported a variety of different
nmoderate CNS events. It should also be noted that
in all of these primary studies there was only a
singl e subj ect who reported a grade 4 neurol ogic
event.

Because entecavir was identified as a
potential carcinogen in animal studies, the
occurrence of malignanci es has been tracked through
all of the entecavir clinical trials. As of the
| ast safety update during the NDA review cycle, 37
subj ects had been di agnosed with a nmalignhancy while
participating in entecavir clinical trials. Most
of these subjects were enrolled in the prinmary NDA
studies, and these are 19/1,497 entecavir subjects,
and 9/899 | am vudi ne subjects. In addition, there
have been 9 subjects devel opi ng mali gnanci es while
enrolled in the special population studies. These
studi es include 038, the H V/ HBV co-infected

subj ects; 048, the subjects with deconpensated
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liver disease who contributed a disproportionate
nunber of malignancies; and study 901, the |arge
roll over continuing study. 1In these special
popul ati ons there were 3 nalignhanci es anong
patients receiving entecavir alone; 2 anopng
subj ects receiving adefovir alone; and 4 in the
| arge group receiving a conbination of entecavir
plus lam vudine in the rollover study.

As m ght be expected, hepatocellular
carci noma was the nost conmonly reported
mal i gnancy. Malignancies that were reported in
nore than one subject in either treatnent group in
the NDA safety database included hepatocellul ar
carcinoma in 7 entecavir subjects and 4 | am vudi ne
subj ects; basal cell carcinoma in 2 entecavir
subj ects and 1 | anivudi ne subject; breast cancer in
1 entecavir subject and 2 | am vudi ne subjects, 1 of
whom had carcinonma in situ; and prostate cancer in
2 entecavir subjects. O these patients who
reported malignancies during the clinical trial, 6
of them were known to have had previous
mal i gnancies prior to entering the studies.

Now | would like to shift attention to our
review of the virology resistance data. These data

were reviewed by Dr. Lisa Nagra and Julian O Rear
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in our mcrobiology group. | will point out that
the data that was reviewed in our NDA review
i ncluded only data through 48 weeks so the nunbers
of patients that we have eval uated are sonmewhat
smal l er than the nunbers that were presented in the
applicant's presentation earlier this norning.

In our review, no genotypic or phenotypic
evi dence of entecavir resistance has been detected
anong 434 nucl eosi de-nai ve subjects anal yzed at 48
weeks of entecavir treatment. These are patients
in study 022 and 027. 1In that tine period there
were 2 subjects in study 022 who experienced a
confirned virol ogi c rebound, but no genotypic or
phenot ypi ¢ evi dence of entecavir resistance was
identified in their HBV isolates. Followup data
are needed after 48 weeks to determine the
energence of resistance of nutations in these
patients and determ ne the pathway to entecavir
resistance in treatnent-naive subjects.

Lam vudi ne-refractory subjects are nuch
|l ess likely than treatnent-naive subjects to
achi eve an HBV DNA | ess than 400 copies. Although
this is true, reductions in viral load | ess than 2
| ogs and suppression below a viral |oad of 400

copi es/mL can occur in subjects with
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1 | ami vudi ne-resi stant HBV at baseline when they are
2 treated with entecavir 1 ng. Lamni vudi ne-resistance

3 substitutions L8OV, L180M and M204V or | can energe

4 in the HBV of sone patients receiving 1 ng of

5 entecavir by week 48. These substitutions often
6 arise in the context of m xtures at these sites and
7 ot her | am vudi ne-resi stance nutati ons at baseli ne.

8 Substitutions at amno acids 11169, T184,

9 S202 and/or M50 are associated with entecavir

10 resi stance both individually and in conbi nation
11 In all cases these entecavir-associ ated resistance

12 substitutions enmerged when | am vudi ne resi stance

13 mut ati ons at L180 and/or M204 were present at

14 baseline. And 14/189, or 7.4 percent, of evaluated

15 | am vudi ne-refractory subjects treated with

16 ent ecavir devel oped resistance nutations at 48
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weeks. These entecavir-associated resistance
substitutions were associated with virol ogic
rebound in 3/14 subjects by 48 weeks and additiona
subj ects experienced rebound with prol onged therapy
beyond that time.

Lam vudi ne-resi stant HBV clinical isolates
at baseline and from studi es 015, the transplant
study, and 026 showed a 3-51-fold reduced
susceptibility to entecavir by in vitro assays.

HBV devel opi ng entecavir-associ ated resi stance
substitutions in the clinical trials were
susceptibility to adefovir in vitro but renmai ned
resistant to | anmivudine. Finally,
adefovir-resistant hepatitis B was susceptible to
entecavir by in vitro assays.

Qur virol ogists' conclusions were that no
entecavir resistance has been detected in
nucl eosi de- nai ve subjects treated with entecavir
t hrough 48 weeks, but |onger-termfollow up data
are needed.

Entecavir resistant nutations can energe

on entecavir treatnment when | am vudi ne nutati ons
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are present. These energe at a rate of |ess than
10 percent at 48 weeks. These entecavir resistance
nmut ati ons are associated with virol ogic rebound
and, finally, entecavir is cross-resistant with

| am vudi ne but not adefovir by in vitro assays.

Now | would like to turn attention to the
ri sk-benefit assessnent of entecavir and the
proposed pharmacovi gil ance plan. | would like the
conmittee nenbers to consider these issues very
carefully and provide feedback to us during the
di scussions this afternoon

In the evaluation of risk-benefit we nust
bal ance the potential benefit of an effective drug
for a serious disease agai nst an unknown ri sk of
cancer. It has been well docunented that patients
with chronic hepatitis B have increased risk of
hepat ocel | ul ar carci noma and new cohort studies
suggest that they may have an increased risk of
ot her malignancies as well.

There is accumul ating evi dence t hat
treatment of chronic hepatitis B nmay decrease the

rate of progression of liver disease and may del ay
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or prevent hepatocellul ar carcinonma. Entecavir has
demonstrated efficacy in the treatment of chronic
hepatitis B as neasured by liver histology, HBV DNA
and other endpoints. |Its efficacy was better than
or equivalent to lam vudine in all of these
anal yses through 48 weeks of treatnment. The
general safety and tolerability profile of
entecavir was simlar to that of |am vudine.
Positive carcinogenicity findings in
ani mal studies are not rare and they are usually
described in the product |abel, usually in a
speci al section for carcinogenicity, nutagenicity
and inpaired fertility. Aninmal carcinogenicity
studies identify a hazard signal, as Dr. Farrelly
poi nted out earlier, and cannot be directly
extrapol ated to a level of risk in humans.
Quantifying this level of human risk is very
difficult. The nmechanism of carcinogenicity is
likely to be different for each different drug.
Consequently, the FDA has traditionally considered
these risk-benefit assessnents on a case-hy-case

basis. Hi gher perceived risk is tolerated anobng
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drugs for diseases with serious and
I'ife-threateni ng consequences.

BMS has proposed a conprehensive
phar macovi gi | ance plan for entecavir. This plan
i ncludes increased nonitoring and anal ysis of
post-marketing safety reports and regul ar reporting
of the results of these analyses to the FDA. |t
al so includes continued tracking of subjects in
clinical trials through the ongoing rollover and
observational studies. Finally, BMS has proposed a
| arge sinple safety study to evaluate the
occurrence of mmjor events as entecavir noves into
broader clinical use

We have reviewed a draft protocol for this
post-marketing safety study and di scussed the
proposal with our colleagues in the Division of
Drug Risk Evaluation, Ofice of Drug Safety. W
agree that the proposed study has a nunber of
strengths and represents a good effort on the
applicant's part to collect inmportant safety data.

The strengths of the study include the

fact that the study design is random zed. It
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i ncludes an active control group; stratification by
prior treatment; pertinent endpoints and

pre-pl anned anal yses. The study will evaluate an

i nternational population who are using the drug in
areal-life setting. it will allow enrollment of

patients with concomtant hepatitis C and H 'V, and

enroll a patient population with a broader spectrum

of hepatitis B di sease than was seen in the
clinical trials. The size of the study, 12,500
patients, and enrol |l ment through many | oca
physi ci ans, each following a relatively snal
nunber of their own patients will be advantageous
However, we al so recogni ze the potenti al
limtations of the proposed study. The |ength of
the study may not be adequate to identify
mal i gnancies with a long latent period. There may
need to be some mechani sm of ascertaining events
over a longer period than is currently proposed.
Results may be confounded as subjects may switch
fromthe originally assigned treatnent to the
conparator group over tine. Certainly, the nunber

of patients lost to followup nay be higher than
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1 anticipated. In this case, no specific tunor type
2 can be targeted for surveillance and, clearly,

3 there is no way to stratify for all the other

4 possi bl e co-factors for nalignancies that night be
5 encountered in the study popul ation.

6 That being said, the study would be

7 simlar in size and scope to sone others that have
8 been requested by the FDA or that have been used to
9 identify other risk factors. The study m ght

10 identify changes in 5-8-year risk of hepatocellular
11 carcinoma or other tunmors in patients receiving

12 treatnment for hepatitis B. Inportantly, however,
13 negative findings at the end of the study may not
14 equate to a conclusion that there is no risk

15 I would like to put the entecavir aninal
16 carcinogenicity findings in context of other drugs
17 that have been reviewed in our division. As Jim
18 poi nted out, we see nucl eosi de anal og drugs on a
19 fairly regular basis. W have nade risk-benefit
20 assessnents for drug approvals and for the need for
21 foll owup on a case-hy-case basis based on the

22 robustness of the animal data and the di sease being
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treat ed.

Zi dovudi ne, the first approved
anti-retroviral drug, was shown to result in
vagi nal tumors in rodents. The division considered
the devastati ng consequences of untreated H 'V to
far outweigh the potential risk of cancer in this
popul ati on. However, in the setting of zidovudine
bei ng used for the treatnment or for the prevention
of perinatal transm ssion of HV, many of the
i nfants exposed to zidovudine will not be infected.
In this case, infants exposed to zidovudine
perinatally are being followed in a |ong-term
prospective outcone study conducted by the NIH
This is in PACTG study 076 and 219

Many of the nucl eosi de reverse
transcriptase inhibitors and a nunber of the
protease inhibitors, such as ritonavir, have shown
positive findings in aninmal carcinogenicity
studies. A simlar rationale led to the acceptance
of this risk in humans using these drugs.

Ganci cl ovir and cidofovir, both approved

for the treatnent of serious CW infections, are

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (145 of 276) [3/22/2005 1:55:49 PM]



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

146
al so anong the drugs with positive ani nal
carcinogenicity findings. The division again
consi dered the consequences of untreated CW to
outwei gh the potential for human cancer. However,
both of these drugs contain in their |abels a boxed
war ni ng that includes the animal carcinogenicity
findi ngs.

In the case of fanticlovir, a drug used
for the treatnent of |ess serious herpes sinplex
infections, the aninmal findings were considered a
very weak signal and not relevant for human
clinical use

The Division of Antiviral Drugs is not the
only review division to debate the clinica
rel evance of positive animal carcinogenicity
findings. Drugs with positive findings have been
approved for a variety of other indications,
including but not Iimted to lipid-lowering drugs,
anticonvul sants, and drugs for osteoporosis, ADHD
and gastroesophageal reflux. For some of these
drugs long-termclinical trials have shown no

i mbal ance in cancer rates. Sone of the drugs were
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approved nany years ago, before aninal
carcinogenicity studies were avail abl e, and have
subsequently had significant |ong-termuse
experience. |n some cases conpl eted epi dem ol ogic
I'i nki ng studi es have given conflicting results.

In some cases, however, the FDA has
requested post-narketing studies to further assess
the risk of human cancer in approved drugs. Somne
of the types of requested post-marketing
eval uations include a | ong-term prospective
observational study of a drug conpared with an
appropriate control; registries of patients using a
drug long term post-marketing surveillance
program and a retrospective cohort study to
measure the incidence of a specific tunor in the
contribution of drug.

In conclusion, we will like to say that we
believe that in well-conducted clinical trials
entecavir was shown to provide efficacy conpared to
| am vudine for the treatnment of chronic hepatitis B
as neasured by multiple histologic, virologic,

bi ochemi cal and conposite endpoints. The treatnent
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benefit of entecavir over |am vudi ne was great est
in lamvudine-refractory subjects. The genera
safety and tolerability of entecavir was sinmlar to
| ami vudine in all populations studied. Sinilarly,
the safety and tolerability profile of entecavir
was simlar in nucleoside-naive subjects who
received 0.5 ng dose and | ami vudi ne-refractory
subj ects who received 1. ng dose

Noncl i ni cal studies have identified
entecavir as carcinogenic in mce and rats.
However, the clinical relevance of these ani nal
carcinogenicity studies are unknown. To date, no
i ncrease in human nali gnanci es has been identified
inthe clinical trials. BMS has proposed a | arge
sinple safety study designed to identify increased
cancer risk in patients receiving entecavir as part
of a conprehensi ve pharmacovi gi |l ance program

We believe that entecavir fits in a unique
position. Based on the animal carcinogenicity
studies, it may pose some increased risk of cancer.
However, its treatnent effect in chronic hepatitis

B may actually lead to a reduction in
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di sease-rel ated hepatocel lul ar carcinona. The

revi ew t eam bel i eves that the proposed
post - marketing study and pharnacovi gil ance plan may
provi de a good opportunity to evaluate the
long-termeffects of entecavir, and we are | ooking
forward to hearing the discussion from nenbers of
our conmittee and consultants this afternoon

I would like to finish with just a quick
run through of the questions we will pose to the
conmittee this afternoon so that you can keep these
in mnd if you have other questions you would |ike
to pose to either ne or Bristol-Mers Squi bb

Question 1, how woul d you assess the
ri sk-benefit of entecavir in the context of the
avail abl e clinical safety, efficacy, resistance and
noncl i ni cal carcinogenicity data?

Question 2, does the risk-benefit
assessnent for entecavir support the approval of
entecavir for the treatment of chronic hepatitis B
in adult patients? |If the answer to 2A is no, what
additional information would be needed to support a
resubni ssi on?

If the answer to 2A is yes, discuss
whet her the results of the rodent carcinogenicity

studi es shoul d inpact the indication and usage
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section of the product |abeling.

B, based on the avail able data, discuss
the potential role of entecavir in the HBV
treat ment armanmentarium

Question 4, assess the potential risks and
benefits of proceeding with devel opment of
entecavir for the treatment of chronic hepatitis B
in pediatric patients.

B, what, if any, additional information is
needed in order to proceed in this age group?

Question 5, discuss the applicant's
proposed pharnmacovi gil ance plan to address human
cancer risk, including comments on the design of
the proposed | arge sinple study.

Finally, question 6, are there other
i ssues that you would like to see addressed through
post - mar keti ng conm t ments?

Thank you, and | will take questions al ong
with Dr. Farrelly.

Di scussi on

DR. ENGLUND: Thank you, Dr. Lewis and the
FDA conmmittee for giving us a nice sunmary,
succinct and pretty clear.

At this point, fromthe committee, we are

going to entertain questions directed only to the
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presentati ons you have heard this norning. W are
not going to discuss the questions that were laid
out for us. That is for this afternoon and we are
going to have a whol e afternoon in which to do that
so thisis arelatively limted and focused

di scussion and | am happy to ask for questions from
the floor. Dr. Paxton?

DR. PAXTON: | have a very brief question
Coul d you just explain for me what is the FDA' s
criteria for having a boxed warni ng versus a
ment i on?

DR LEWS: | amactually going to defer
that question to Dr. Birnkrant, our division
director.

DR, BI RNKRANT: When we hel ped to

construct the labels for cidofovir and ganciclovir
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1 we took into account, with regard to a box war ni ng,

2 the effects of the drug in the aninmals such that

3 those two drugs in particular the tunors appeared

4 at multiples of human dosage either less than 1 or

5 very close to 1. So, we thought that was highly
6 significant. Wereas, in this drug the tunors
7 appear at nuch higher nultiples of human dose.

8 based on those findings, in the ganciclovir and

9 cidofovir carcinogenicity studies were placed in a

10 boxed war ni ng.

11 DR ENGLUND: Dr. Haubrich?

12 DR, HAUBRICH This may be a question for
13 the applicant, but in the pharnacovigilance program

14 how wi Il you address the issue if patients either

15 drop out or refuse to be randonmi zed, given the
16 efficacy data which clearly shows this drug is
17 better than certainly |am vudi ne?

18 DR MORGAN MURRAY: Dr. Pierce will

19 address the questions on enroll ment and dropout and

20 how we intend not to | ose patients to foll ow up

21 DR PIERCE: Thank you. There are severa

22 mechani sms of handl i ng dropouts or of switching

file:////[Tiffanie/c/Dummy/0311ANTI.TXT (152 of 276) [3/22/2005 1:55:49 PM]

152



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

1 really in this. The way we have thought through

2 this--and certainly as mentioned this is a draft

3 proposal and we are willing to take other

4 suggestions to nmodify this plan--our plan, in the
5 wor st - case scenario, if people are dropping out at
6 high rates, is that we will then be left with an

7 observational study which, in and of itself, wll

8 have great power to give us a rate which we can

9 then conpare to a background rate of nalignancies.

10 We concur with you that there may be

11 difficulties in random zati on. W do, however,

12 plan in this study to have random zati on agai nst

13 the standard of care so whatever alternative

14 therapies are available within that country,

15 patients will have access; it is not randoni zed to
16 | ami vudi ne only for exanple.
17 DR. HAUBRI CH:  Just a quick foll ow up,

18 drug going to be provided for either arnf

19 DR. PIERCE: Those |evels of details have

20 not been really worked out.
21 DR ENGLUND: Dr. Wod?

22 DR. WOOD: I n the sponsor's proposed
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1 post - marketing study, the FDA coments that the

2 study mght identify changes in a 5- to 8-year risk
3 of hepatocel lular carcinona and ot her tunors.

4 was wondering, fromthe FDA, fromthe experts that

5 are present or fromthe sponsor, do we have any

6 current estimates of the 5- to 8-year risk of

7 hepat ocel | ul ar carcinoma and tunors in patients

8 with HBV who are untreated and then those who are

9 treated, so that we might have an assessnent of

10 what that risk is.

11 DR. LEWS: BMs actually does have data

12 that they can present according to that.

13 DR MORGAN MURRAY: Dr. Pierce?

14 DR. PIERCE: | think to respond to that we
15 will go back to that slide | showed this norning,

16 the 15-20 slide. This slide used projections of

17 the rates of HCC based on the experience in the

18 Tai wan data set. These are simlar patients to

19 those that neet treatnent guidelines. These are
20 i ndi vi dual s who have a viral |oad of greater than
21 10 5, greater than or equa

that is why

22 you may see this particular estimte of the nunber
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of HCCs that you woul d see over a five-year period
that may be hi gher than what you see in other
cohorts because this is dependent on the treatnent
gui del i nes essentially.

DR. WoOD: Do we have any data in treated
patients at all? The duration of treatnment with
| am vudi ne has been sonmewhat nore linited and nmaybe
not as extensive but it would be interesting to see
whet her or not--1 don't know if any data exists
regarding treated patients and whether or not that
is significantly | ower because that night inpact
the ability to detect this excess incidence of
cancers since everyone would be treated in the
post - observati onal study?

DR, MORGAN MURRAY: Dr. WI ber, please?

DR. WLBER. Richard Wl ber. The study
referenced this nmorning in the original background
presentation, and | am sure a nunber of you are
fam liar was the Liaw study whi ch conpares,
according to the question, treatnent versus
pl acebo. It does not give you the range of tine

that you asked about since the study was term nated
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at 32 nonths. Wthin that study there was adequate
time to assess the difference in HCC in

| am vudi ne-treated patients versus pl acebo.

Al t hough a nunber of the HCCs appeared to have
occurred early, and when those are dealt with not
sinmply as events on study but when they are
assessed whet her they m ght have actually been

ant ecedent to study begi nning, the significance
drops off between the two. There were nmany ot her
endpoints in disease progression and the treatnent
benefited those far nore noticeably, if you will,
than the event of HCC. Dr. Dienstag, do you have
anything el se to add? You are probably a little
closer to those data.

DR DI ENSTAG Jul es Dienstag,
Massachusetts General Hospital. One of the things
to keep in mnd about the study is that it was a
prospective study designed to nonitor differences
between the treated and untreated groups. The
study had to be term nated at 72 weeks because the
difference was so substantially different. Had

they been able to continue the study, then the
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mar gi nal difference--1 nean, hepatocellul ar
carci noma al nost certainly would have been nore
statistically significant, but that is the
limtation of having a data safety nonitoring board
to protect patients.

DR, MORGAN MURRAY: Dr. D Bisceglie,
anything el se to add about hepatocel | ul ar
carci noma?

DR DI BISCEGIE: Adrian D Bisceglie,
St. Louis University. | think that I would fully
expect a reduction in hepatocellul ar carcinoma over
time. | think your question is howlong would it
take before we begin to see that. | think it wll
take at least two or three years. W may begin to
see a difference at that time, but the difference
wi || becorme nore and nore evident with time with an
agent that suppresses virus to a great degree and
is not associated with resistance. One of the
points in the Liaw study was that with | am vudi ne
as resistance began to appear, so the clinica
benefit began to be | ost.

DR ENGLUND: Thank you. Dr. Bartlett?

DR. BARTLETT: Do you have any plans to
study this drug in pediatric popul ations or during

pr egnancy?

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (157 of 276) [3/22/2005 1:55:49 PM]



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

DR LEWS: We will get intothis alittle
bit later as we discuss the questions, but based on
the prelimnary ani nal carcinogenicity data and
unconpl eted Phase 11l adult trials, the FDA asked
BMS to delay starting studies in pediatrics until
we had a fuller understanding of the risk-benefit
before starting.

DR ENGLUND: Dr. Paxton?

DR PAXTON: Yes, | had a question about
deconpensated patients. It |looks to ne like in the
previ ous studi es nost of the patients were
conpensated. Wat are your plans? WII
deconpensated patients be included in the
phar macovi gi | ance studi es that are going on? Do
you have plans to look at themin any other form as
wel | ?

DR MORGAN MURRAY: Yes, we will include a
broader patient population and, as Dr. Lew s

al luded to, we do have an ongoing study in patients
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wi th deconpensated |iver disease with conparison of
entecavir and adefovir. W have, as Dr. Lew s
menti oned, conducted an interimanalysis on 50 or
so of those patients that have conpl eted 24 weeks
of treatment. The study is intended to enroll 270
patients and we woul d be happy to share those
interimdata, again recognizing that it is a very
smal | nunber of patients.

DR PAXTON:. And as a followup, do you
expect to see a markedly different nalignhancy rate
bet ween the conpensated and the deconpensat ed
patients in the trial?

DR MORGAN MURRAY: As Dr. Lewis alluded
to, these patients in general will have a higher
mal i gnancy rate.

DR. ENGLUND: Dr. Bell?

DR. BELL: | have one other question for
Bristol -Mers Squi bb on sone of these cancer data.
You previously showed on your slide 62--you
referred to a U S. cohort and a Taiwan cohort in
whi ch you were estimating the incidence of HCC and

other tunors. | wonder if you could, please, give
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1 us a little nmore infornation about the source of

2 those data and who the people are in these cohorts.
3 DR. MORGAN MURRAY: Yes. Dr. Brett-Smth,
4 can you provide sonme nore information, please?

5 DR. BRETT-SM TH. Let nme take the U. S

6 cohort first. The U S. cohort is actually based on
7 a historical database derived fromKaiser in

8 northern California, so primarily the QGakl and

9 systemthere, and the Henry Ford Hospital systemin
10 Detroit. This was, again, sponsored with a grant
11 to the i ndependent people who manage those

12 dat abases, and they conducted a review of their

13 hi storical patient data from 1995 to 2001. They

14 identified a cohort of confirmed surface antigen

15 positive patients within that database. Then they
16 cross-referenced it with their entire medica

17 record database, and also with the cancer

18 registries and with death certificates. Fromthat
19 data set they devel oped a rate of cancer incidence
20 over the entire cohort. This is a cohort that we
21 do not have good infornation about the proportion
22 treated, non-treated, the mXx.

23 The Tai wan cohort is structurally quite
24 different. This was a community-based prospective

25 observational study sponsored by the Taiwan

file:////[Tiffanie/c/Dummy/0311ANTI.TXT (160 of 276) [3/22/2005 1:55:49 PM]

160



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

Mnistry of Health. 1t was actually | ooking at
overal | cancer incidence. Because of the

denogr aphi cs of the population |locally, obviously,
hepatitis B infection and HCC were inportant

i ssues. They enrolled subjects over 1991 to 1992,
and they actually eval uated them and have conti nued
to followthemto the current time. CQur data cut
was taken in June of 2004. Again, they performed
al | anal yses and nai ntai ned the dat abase.

In that data set there are a coupl e of
important factors to note. The first opportunity
or the first availability for hepatitis B
nucl eoside treatment was in 2003. So, this is
essentially nore of an untreated cohort. There was
nmore specific and directed screening for HCC within
the general surface antigen positive popul ation,
and specifically for patients who were identified
as having cirrhosis. So, there are caveats around

these conparisons. They are the best ball park
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estimates for conparison that we were able to have.

DR. ENGLUND: Before you step down, | have
just one quick related question. D d that study
cohort then include children, or was it just adults
for both of those studies?

DR BRETT-SM TH. Both are adults only.

DR. ENGLUND: M. Grodeck, you had a
question?

MR CGRODECK: This question is for Dr.
Lewis. So that we can get sonme context in terns of
the cancer, potential cancer risk, you showed us a
slide on adefovir. | noticed that there were some
limtations in dosing adefovir. To give us sone
perspective how it mght conpare to simlar dosing
for entecavir, can you talk a little bit about
those limtations?

DR. LEWS: Well, | think Dr. Farrelly
pointed out the mapjor linmtations. These studies
are generally conducted at the MID, maxi num
tolerated dose that the animals will tolerate over
a period of the two-year study. |In nmany cases a

pilot study is done to identify that MID but with
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adefovir, because of its known renal toxicity, the
study could only achieve a certain | evel of dosing
in the rodents which was nbdest conpared to the

| evel s that could be achieved in either the

| am vudi ne carcinogenicity studies or the entecavir
carcinogenicity studies. It is very different,
even with using relatively standardi zed ani nal
model s, to directly conpare across studi es because
the general toxicity of the different conpounds is
quite different and the target organs nmay be
different.

MR GRODECK: So can a simlar cancer risk
be elimnated for adefovir in the sane arena?

DR. LEWS: | would inmagine that you woul d
have to | ook at people who are on henodialysis to
try and figure that out. | really don't know |
don't think you can say it is elimnated; it just
can't be studi ed.

DR. ENGLUND: Dr. Wod had a question

DR. WoOD: My apologies, it is going back
to the post-observational study and this is really

a question for the statisticians. Since we don't

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (163 of 276) [3/22/2005 1:55:49 PM]

163



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

164
1 know t he exact dimi ni shnent of what the risk for
2 hepat ocel | ul ar carci noma may be in treated
3 patients, is there a | ower threshold nunber bel ow
4  which the 12,500 projected participants woul d be
5 insufficient to detect an excess cancer risk? So,
6 if it is 8is 12,500 still going to be adequate to
7 detect that excess cancer risk potentially, or is

8 it going to have to expand to 15,000? That is what

9 I am | ooking for, sone |ower threshol d.
10 DR. MORGAN MJURRAY: Dr. Pierce can speak
11 to what our power to detect will be with that

12 pati ent popul ation

13 DR PIERCE: | want to make sure this

14 powering that | nmentioned is principally for the
15 non- HCC mal i gnancy because really | think that is
16 the question on the table. So, that is really the
17 primary goal of this study. However, what | had
18 wanted to point out, and | think your previous

19 question hinted in that direction, is that those
20 rates that | showed for the HCC were in the

21 non-treated group so that may shrink since both

22 groups will be on treatnment to show a dimnution in
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those rates between arns. But the prinmary
obj ective of this study is those non-HCC cancers.

DR ENGLUND: Thank you. Dr. Seeff?

DR SEEFF: | wonder if | can get back to
the question | posed this nmorning to see whet her,
in fact, we have the information about the
rel ati onship between the prinmary and the secondary
endpoints, and specifically the conposite outcone,
and maybe FDA has done that as well. | did see the
conposite review but it did not include |I think the
hi stol ogy. So, what | am asking is what happens
hi stologically, virologically and bi ochemcally
when you treat with entecavir, and how does it
compare to | am vudi ne?

DR. MORGAN MJURRAY: W are doing those
anal yses. | amjust going to double check, are we
ready to discuss themor do we need sone tine over
lunch? | nean, literally, they are pluggi ng away
as we are sitting here. Dr. Lewis said she wll
start and then Dr. Brett-Smith is prepared to show
you what we have

DR LEWS: |In the FDA analysis we did not
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i nclude histology in our conposite endpoints. W
compared virol ogi c and bi ochem cal anal yses,
serol ogi ¢ and bi ochem cal anal yses. W did not
include histology in that. However, we are in the
m dst of actually a |arger project using both the
adef ovir database and this entecavir database to
| ook at many different conbinations of outcomes and
predi ctors of outcomes but at this point we have
not conpl eted that because of the tine frane
required for this review

DR. SEEFF: Let nme just be sure that mny
question does not inpugn this drug. There is no
question that it is a very effective drug in
reducing the viral load. But it seens to me that
ultimately the FDA, | think, is going to have to
re-think the way it analyzes outconme. | feel sure
that in the future we are going to have to have a
conposite score to be able to be sure that we
understand. If we don't |ook at histology and yet
histology is the primary endpoint, | don't quite
understand why we don't, in fact, include that in

the composite score. It just doesn't nmake sense to
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1 me. Obviously, this is not the place to discuss
2 this. W are going to have other neetings to come

3 up with perhaps better ways of assessing outcone,

4 but histology is just not in it at the nonent.

5 DR. LEWS: | think we will probably be

6 discussing this in great detail at a future neeting

7 to di scuss consensus hepatitis B treatnment and
8 study desi gn.

9 DR. ENGLUND: One |ast question?

10 DR MORGAN MURRAY: Dr. Brett-Snmith is

11 prepared to show that conposite anal ysis.
12 DR BRETT-SM TH. We actually did two
13 analyses for you | ooking at both virologic

14 endpoints. W used the PCR data in both. So,

15 we coul d show slide 17-1? The 022 naive e-antigen

16 positive study is on the left, naive e-negative is

17 in the mddle, and refractory is on the right.

18 top line presents those who have histol ogic

19 i nprovenent and ALT nornalization and a DNA | ess

20 than 400, so the mpst rigorous virol ogi c endpoint.

21 The lower line is related nore to the current

22 management gui delines and our own managenent
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guidelines within the study, and does the sane
analysis, this tine with the PCR dat abase, not the

bDNA dat abase but using a cutoff of |ess than 10

copi es/ m_.

Again, the relationship and the pattern of
results for entecavir versus lamvudine is
consistent. Overall, the total response rates are
obviously lower by this criterion, and | think it
reflects sone of what you see in the background
docunent around this sort of issue of correlation
across those week 48 endpoints.

DR. MORGAN MURRAY: Dr. Cross, do you have
somet hing to add?

DR CROSS: Just in case the second
question is are the differences significant, yes,
they all support superiority for entecavir.

DR ENGLUND: Could you state your ful
name?

DR. CRCSS: Anne Cross, Bristol-Mers
Squi bb.

DR. ENGLUND: Thank you. One |ast
question fromDr. Fish.

DR FISH For the applicant, returning to
the pregnancy question, if | nmay, you reported

think a | ow nunber of 41 pregnancies and 1
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1 unf avorabl e outcone. The first question, is there
2 ani mal pregnancy data? Second, | was surprised by
3 the termnation rates and | amjust wondering if

4 thisis simlar to rates seen in other hepatitis B
5 studies, or perhaps related to culture differences
6 and regional differences where the term nations

7 were occurring, or whether these were perhaps

8 encouraged by the investigator out of fears of the
9 drug.

10 DR MORGAN MURRAY: First | will ask Dr.
11 Loi s Lehman- McKeeman to address data in aninmals.
12 DR LEHVAN- MCKEEMAN:  Nonclinically, as
13 part of the devel opnent of entecavir, it was

14 eval uated for embryo toxicity and teratol ogy

15 endpoints in both rats and rabbits. Essentially,
16 what those data indicated is that in rats there was
17 evi dence of sone enbryo toxicity only at dosages
18 that were maternally toxic. Wen we interpret

19 these studies that is an inportant finding relative
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to the presence of maternal toxicity. Those
dosages that were associated with that effect were
at least 180 tinmes the human exposure. |In rabbits
there was again little evidence of enbryo feta
toxicity. It was at an exposure of about 800 tines
human exposure when it first presented. So, the
noncl i ni cal data suggests no signal for teratologic
or adverse devel opmental out cone.

DR MORGAN MURRAY: And Dr. Brett-Smith
wi |l address your question on the clinical outcones
and how they compare with other studies.

DR BRETT-SM TH: I n our database and in
our pregnancy CRF forms we do not collect actua
data as to the reason for a termnation.

Therefore, what | amsaying is somewhat specul ative
is but based on our gl obal experience in the

vi rol ogy group of conducting nultinational trials.
And it is inportant to recognize that, again, there
are many different factors involving, you know,
areas outside the U S. and what is contributing to
these termnation rates. In a global sense, as an

i ndi vi dual | ooking at these results across sone of
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1 our other virology prograns including HV, these

2 early term nation rates did not strike us as

3 concerning. | amsure that there are nultiple

4 i ndi vidual factors for the woman who is pregnant,
5 i ncl udi ng sone concern about uncertainty.

6 DR. ENGLUND: Well, thank you, everyone.

7 There will be sonme nore tinme for questions after

8 lunch. Before we leave, | would like to remnd the
9 conmittee to refrain fromdiscussing any agenda

10 items or neeting-related questions with each other
11 or with the sponsor during the lunch hour. There
12 is, in fact, a table reserved in the restaurant in
13 the | obby of the hotel for the conmittee nenbers

14 where you can have a seat and pay for yourself.

15 Thank you. The neeting is adjourned for |unch

16 [ Wher eupon, at 11:57 am, the proceedings
17 were adj ourned for lunch, to reconvene at 1:05

18 p. m]

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (171 of 276) [3/22/2005 1:55:49 PM]

171



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

172

AFTERNOON PROCEEDI NGS

DR. ENGLUND: Wl come back to the
continuation of the new drug application 21-797 and
21-798 for entecavir tablets and oral solution. At
this point we have an opportunity for an open
public hearing, and no one has previously
regi stered to have thensel ves heard, and | woul d
just like to nmake sure that there is no person
present that would like to have a di scussion as
part of this open public hearing. |I|f not, then we
won't have it and we will go on to the next
di scussion and at this point | would Iike to ask
Dr. Debra Birnkrant to conme up and gi ve us our
char ge.

DR BI RNKRANT:  Good afternoon and wel conme
back to the advisory conmittee neeting. Wat did
we hear this norning? W heard that chronic
hepatitis B infection is a serious disease, with
very linmted treatment options. You also heard
believe that the agency and the applicant agree on
the safety and efficacy findings. W also heard

about issues related to aninal carcinogenicity
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findi ngs.

Now, this is a very unique situation
because we have a di sease caused by hepatitis B
virus which, in and of itself, has been
characterized as a carcinogen, and we have a
treatnment that appears to be highly effective and
saf e but happens to have positive ani mal findings.
There is also literature that was nentioned, and
those references support that treatnment with
decreasing hepatitis B virus DNA may actually
translate into perhaps a decreasing cancer risk.

So, what is the bottomline? The bottom
line is that the relevance to humans with regard to
the animal findings is unknown and at this point in
time we can't really quantitate the risk. But what
can be done is further study and then we wll
specifically be asking you about the applicant's
proposed pharmacovi gil ance study which is a part of
thei r pharmacovi gi | ance program

So, with that, | would like to turn it
back to Dr. Englund for the discussion period prior
to the question and answer period. Thank you

DR. ENGLUND: Thank you. | just want to
make sure, before we go to the specific questions

for the commttee--we have one or two minutes if
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there are short questions that anyone has that we
didn't address before lunch. Dr. Sun?

DR. SUN. Yes, | have a question for Dr.
Farrelly which he may or may not be able to answer,
but to the extent that he can describe the
rationale of the CAC conmittee opinion, why did 16
or 17 nenbers--what was the rationale for the
opi nion on the mouse lung tumor findings? Wy was
the vote so positive in terns of the clinica
rel evance? M question is did they not find the
mechani stic expl anation that the sponsor proposed
to be conpelling?

DR. FARRELLY: Yes, nost of us did |
think. Mst of us felt the explanation was quite
conpelling. Some said it wasn't proven but in
general it was pretty good. There was sonme concern
about peopl e who snoke taking entecavir who don't
have the same |ungs as people who don't snoke.

They will have sone cells that are turning over in
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the lung. They nay have some nacrophage invasion
I think the point was that nmost of the people on
the conmittee felt that, yes, there was sone hunman
concern about a drug that does induce tunors in an
ani mal nodel s whose cells are proliferating.
think if you | ook at sone of the drugs that induce
cytochronme p450, nany of those drugs are |iver
carci nogens and one of the reasons may be because
what they are doing is they are naking the |iver
turn out these enzynes and for the lifetinme of an
ani mal whose liver cells are turning over, and
over, and over, one sees tunorigenesis. So, |
think nost people felt that for the people who
m ght be snokers there nmight be some risk, but in
general | would think there is very little risk for
fol ks who aren't smokers. Now, in Asia there is a
very high percentage of people who snmoke. | think
that was much of the reasoning, although | can't
get inside the head of everybody.

DR. ENGLUND: And one other question by
Dr. Bell?

DR BELL: Yes, just another brief
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question, you nentioned earlier the difference in
the magni tude of how carci nogeni c some of the other
antivirals were conpared with this drug--

DR FARRELLY: Right.

DR. BELL: --and to the extent that you
can help us even further put that into context, at
| east that would be hel pful to ne, you know, how
"bad" is this in conparison to other simlar
conpounds?

DR FARRELLY: Mbst of the tumors that
arise here arise at fairly high multiples of the
human exposure. W usually go by three different
ways: The conpari son of noni nal dose between the
ani mal s and humans, which is usually the worst way;
body surface area, body surface area is pretty good
for drugs that are not netabolized and that are
el i m nated by body surface area phenonena. So, for
drugs that are not netabolized and are passed
t hrough the ki dney body surface area is usually a
very good way to do it. But the exposures in the
animals and the exposures in the clinic are known

for this drug so we use the exposures. For a |ot
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1 of the other drugs we have done the exposures.

2 To give an exanple of two of the drugs

3 that we have boxed warnings for, one of themis

4 cidofovir and this is the drug that is approved for
5 hepatitis--no, it is adefovir; it is a relative of

6 adefovir. It is a nucleotide analog that is fairly

7 simlar in structure. When the drug was being

8 devel oped for CW retinitis in AIDS patients the

9 studi es were stopped for a while because it was

10 found in a three-nonth study in rats that after six

11 doses, one dose a week for six doses, pal pable
12 manmary adenocar ci nomas could be found in the

13 animls. The argunment was nade that they are

14 probably there because the drug actually was given

15 to the animals subcutaneously and it was felt that

16 mamary tissue was being flooded by higher

17 concentrations of the drug. So, we asked that a
18 different route of adm nistration be used so the

19 sponsor did intravenous admnistration and, |o and

20 behol d, the same tunors showed up again.
21 When we | ooked at the exposure in the

22 ani mal studi es conpared to the exposure in the
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clinic, it was much lower than 1. | nean, it was
very difficult to calculate; it was about 0.1. So,
we felt that there was great concern over that drug
because it gave tunors that killed all the rats in
really short-termstudies. So, there are no
carcinogenicity studies carried out on cidofovir.

Al t hough we do have in the |label that in a one-year
study in nonkeys there were no tumors seen, but
there were only a few nonkeys in that study so it
is hard to say. That is not a carcinogenicity
study and that is pointed out.

Ganciclovir is very simlar. It is a CW
retinitis drug. It is interesting that ganciclovir
and cidofovir are for the same indication.

Ganci clovir gave a very high incidence of tunors in
lots and lots of tissues in the nouse at a tenth of
the exposure in the clinic or at 1.-something the
exposure, about 1-fold the exposure. There were a
|l ot of tunors, a |ot of nouse specific tunors in
tissues that don't exist in the hunman. Rats don't
have a gal | bl adder so you will never see a

gal | bl adder tunor in rats--you know sonething is
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1 wong if sonebody exam ned the gall bl adder. But we

2 were very concerned that a ot of different tunors

3 showed up and nmany of the tunors were vagi na

4 tunors but at very, very |ow doses, and those are

5 the things we | ook for when we are trying to get a

6 conpari son between the aninmal studies with the

7 clinical studies.

8 As was nentioned earlier, we do the sane

9 thing for the reproductive toxicity studies so that

10 when entecavir was | ooked at in reproductive

11 toxicity studies you only saw really bad results
12 when there was lots of toxicity to the dans. Wat
13 we usually look for is at doses |ower, where there

14 is notoxicity to the dans even though it is maybe

15 50-fold or 10-fold or, probably in this case,

16 100-fold and if we see nothing that indicates the

17 type of things that we saw with the toxicity in the

18 dans we are nuch | ess concer ned.

19 So, as Debby or Linda said, on a

20 case-by-case basis you |l ook at the studies. This

21 drug gives tunors. The studies were good. The

22 studies were carried out very nicely. |t gave
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tumors, but nost of the tumors were at fairly high
doses and, like | said and like Dr. Sun said, it

| ooks |ike the conpany nade a pretty good case for
lung specificity in mce although it is not proven
Does that hel p?

DR. ENGLUND: Thank you. Dr. Mink?

DR. MUNK: Yes, | have a question about
the distribution over tine of the nmalignancy
diagnosis. There is a figure in our binder on page
84, figure 7.5.2--

DR. ENGLUND: This is the sponsor
backgr ound.

DR. MUNK: --saying that the greatest
nunber of new di agnoses was nade between weeks 24
and 48 showing a simlarity between entecavir and
| ami vudi ne and that they levelled off and go
essentially alnost down to zero after 72 weeks. |
guess | would just |ike sonme explanation of that.
It says "may reflect the on-study diagnosis of
tunmors that were latent at the tine of enrollnent.”
Now, does this inply that it took a while for the

drugs to have an anti-tunor effect, or does it
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i mply somehow that the treatment stimnulated the
tumors into a state of activity where they could be
di agnosed?

DR MORGAN MURRAY: | would like Dr. Di
Bi sceglie to comrent on that, please.

DR DI BISCEGLIE: Adrian D Bisceglie.
What | can conment on are the hepatocel lul ar
carci nomas, not the other cancers. To |ook at
this, I had done an analysis of the tunors that
devel oped in the study cohort. There were 11
patients with HCC. O those 11, there were 6 in
whom t he tunor size was known at the tinme of
di agnosi s.

Is that slide available, ny slide?
Thanks, if you could put that up for ne. Wat I
did with those tunor sizes is, based on these known
data of growth rates of HCC--this is from published
data in Taiwan based on increased tunor dianeter by
ul trasound--you see that the median doubling tine
of HCC is 117 days. The range is from 29 days up
to about 400 days. So, first, there is a broad

range. But what | did was | took the worst-case
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scenario, what if this was the nmost rapidly
doubling tunmor, 29 days, and | | ooked at these 6
tunors and tried to figure out when they nmay have
ari sen.

Each of those lines represents 1 of the 6
cases. They are nunbered, 1, 2, 3, 4, 5, 6 whether
they were receiving |amvudine or entecavir, and
the top di anond shows the tunor vol ume, not the
tunmor dianeter but the tunor volune. |f we take
tunor doubling time of 29 days, that worst-case
scenari o, and then backtrack to when the tunor
arose when it was about 1 mmin dianeter, you wll
see that in 5/6 cases we would predict it would
have arisen many nonths prior to the onset of
t her apy.

Next slide. Finally, this one tunor that
was the | atest developing, if you take the medi an
doubling tine, not the worst-case scenario but the
medi an doubling tinme, you can see that tunor nmight
be predicted to have arisen nearly two years prior
to the onset of therapy. So, that is what | can
addr ess.

DR. MUNK: | guess my question is why are
they not detected when patients enter the studies,

and is this perhaps an issue of them being
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monitored nore closely after they are in the study,
or what is going on her?

DR MORGAN MURRAY: Dr. Brett-Smith?

DR BRETT-SM TH. The entecavir studies
actually did mniml nonitoring for tunors prior to
study entry in the sense that we wanted to see
all-coners. Therefore, we did have al pha
fetoprotein criteria but, beyond that, and if
peopl e were over an al pha fetoprotein of 100 you
had to have an ultrasound to screen. Oher than
that, there was not routine ultrasound screening
done so many of these patients canme in with no
screening particularly for HCC

The point of the comrent about some of the
tunors, whether HCC for which | think you have
heard a nice argunment, or non-HCC m ght precede the
onset of enrollment to the study is, | think, an
i ssue in any cohort that sort of cones into nedica
care and then is foll owed.

DR. ENGLUND: Thank you. This is
absolutely the | ast question but | know you didn't
get a chance before.

DR. CERBER: It is a very short question,
just related to the post-marketing surveillance for

ganciclovir. |Is there any signal that caused
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DR. LEWS: There was no specific
post-marketing study required after the approval of
ganciclovir. At the time, there was no ot her
treatment approved for CW retinitis in HV
patients and those patients' survival was very
limted after that period. So, there has been no
formal study but there has clearly been nore
extensive use of the drug and, as far as we know,
there has not been any report of an epi dem ol ogic
study |inking increased tunors.

Questions to the Committee

DR. ENGLUND: Well, thank you, everyone.
We are now going to proceed to our questions. For
at least the first two questions | will read the

question and | would like to have us go around the
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1 table just to nmake sure everyone has tine to say or
2 ask a question or give an opinion. This is not a

3 vote. This first phase is the discussion phase for

4 questi on nunmber 1.

5 Question No. 1

6 Question nunber 1 is how woul d you assess
7 the risk-benefit of entecavir in the context of the

8 avail abl e clinical safety, efficacy, resistance,

9 and nonclinical carcinogenicity data?

10 For this period you really only get two

11 mnutes so it is not that you get to expound a

12 whol e ot but we would |like to hear your opinions,

13 your concerns. W have sone experts in different

14 fields on the committee and it would be really

15 hel pful to have peopl e address sone of the things

16 that their expertise addresses. So, with that,

17 think I amgoing to take the chairnman's prerogative

18 and, Dr. Schwarz, you are going to be nom nated to

19 go first, if you don't mind.
20 DR. SCHWARZ: Well, | have prepared a
21 series of comments for the specific role of

22 possi ble future pediatric studies so | think
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defer to that.

DR. ENGLUND: Great, and we need those but
why don't we go on? Dr. Bell?

DR BELL: | amalso not sure that | am
the right first person to comment on the answer to
this question in that a ot of ny expertise is nore
in the epidem ol ogi c aspects of this rather than
the clinical aspects.

DR. ENGLUND: You can cone back | ater

DR. SO | guess | have to say sonething,
right? | think the sponsor has denopnstrated that
this is a very effective drug in suppressing HBV
replication. Based on the data presented, | think,
apart fromthe potential carcinogenicity problem
it seenms like a pretty safe drug for treatnent of
this probl em

| agree with sone of ny colleagues that,
you know, with these drugs over tine, even though
at the nmonent you don't see any devel opment of
resistance or nutants at one year, with tine | am

sure you are probably going to find nore of that.
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1 If you |l ook at the group where entecavir was used
2 in the treatnent of |am vudine-refractory patients,

3 you can already see that at one year. The FDA data

4 show about 7.4 percent already show ng sone

5 entecavir-resistant mutants, although only about

6 one percent caused a rise in the DNA | evel. But

7 overall | think | ampretty favorable on this drug.
8 DR. ENGLUND: Dr. Seeff?

9 DR SEEFF: | agree that this is a very

10 good drug. This is a bad disease and we need

11 treatments. We have three other treatments and
12 think that this drug has sone advantages that the
13 others don't have, nanely at |east at this point,

14 the lower rate of nutant strains devel oping and no

15 different toxicity. There is the potential of

16 mal i gnancy and | think that that is an issue that

17 needs to be addressed, but | think that in the

18 context of where we are | believe this is a good

19 drug, worth supporting and shoul d be used.

20 | do believe that the concerns that have

21 been expressed, even though there is sone

22 i nformati on that has gone sone way to allay mny
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original anxiety because | was really concerned
about the malignant potential, | do think that,
obvi ously, the pharnmacovigil ance studi es that have
been suggested are critically inportant and need to
be done, |ooking both for outcome with respect to
mal i gnancy and to the issue of the devel opnent of
mut agenic strains. So, | agree that | would
support the approval of this drug.

DR ENGLUND: Dr. Mink?

DR. MUNK: | agree that this drug appears
to represent a significant addition to the
ar manent ari um agai nst hepatitis B. One of the
factors that inpresses nme is the | ack of
interactivity with H V nedications, the fact that
there is no cyp3A invol venent which should nmake it
easier for a physician to prescribe in a
co-infected patient.

I guess | am concerned about the
i npl ementation of the long-termfollow up study.
have some concerns about that for carcinogenicity
and | am assuming that there will be inevitable

clinical followup of emergence of resistance
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nmut ati ons as there has been for every other
antiviral drug.

DR. ENGLUND: Dr. Haubrich?

DR. HAUBRI CH: The risk-benefit for any
drug is clearly dependent upon the di sease being
studied. |If entecavir was an anti-retroviral that
had 7 logs reduction with little devel opnent of
resi stance by 48 weeks we probably would all be
hone now.

[ Laught er]

Even accounting for the fact that it is 2
| ogs better than a previously approved drug, you
woul d have the same conclusion. So, | think that
the efficacy data, the safety data, the resistance
data, although | nmight characterize it perhaps a
little bit differently, clearly show the drug has
great activity, and the only negative, the only
thing that is even a question at all is these
ani mal data. So, given the need for further
therapies for hepatitis, as well as the greater
denonstrated efficacy, | think a plan of use of the

drug with careful nonitoring should be done. Wen
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we get to the questions about nmonitoring | wll
have some coments on that.

DR. ENGLUND: Dr. Bartlett?

DR. BARTLETT: As an HV clinica
investigator, | have a few comments. | am
i npressed that the safety of this drug is simlar
to lamvudine. | aminpressed that its antivira
efficacy is better than |l am vudine. In the short-
termthe resistance appears to be less than with
| amivudine. | think there may be an opportunity
here with | am vudi ne-resi stant virus to | ook at
sone of the challenges in treating those patients,
and it may be that in that arena sone form of
combi nation therapy for hepatitis B may be
necessary.

| amstill a bit uncertain about
interactions between anti-retroviral drugs and
entecavir. |t appears, based on in vitro studies,
that there shouldn't be any problens but the proof
of the pudding is always what happens in patients,
and | will be keen to see what happens in
co-infected patients as that data set natures

The context of the animal carcinogenicity
data is reassuring and | amreassured to hear Dr.

Farrelly's comments. | think the proposed
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1 phar macovi gi | ance study is reasonabl e al t hough

2 there are a |l ot of details that renain to be worked

3 out, and | think it would really be crucial to have

4 diligent followup of those patients in order to

5 achi eve the desired goal

6 DR DEGRUTTOLA: Victor DeGuttola. From

7 the information that has been devel oped to date,

8 the risk-benefit profile of entecavir appears very

9 favorable. The issue has been di scussed about

10 uncertainty regarding future risk of nmalignancy.

11 So, it will be inmportant to di scuss and devel op an

12 appropriate plan to evaluate that risk over tine.

13 DR ENGLUND: M. G odeck?
14 MR. CGRODECK: As a person who wakes up

15 every norning with the very real threat of |iver

16 cancer, | think that the risk-benefit of entecavir

17 right nowis positive. It is a hypothetical cancer

18 threat of the future and a very real threat of

19 liver cancer fromthe virus itself. Now, ten years
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fromnowwll | feel the same way? It is unknown
but today, given the drugs that are out there, |
think the benefits outweigh the risks.

DR. ENGLUND: Dr. Wod?

DR. WOOD: | would have to concur with the
comments of all of ny previous coll eagues regarding
the favorable risk-benefit profile for this drug
regardi ng specifically the efficacy, clinica
safety and the resistance data. G ven this signa
that has been detected in preclinical aninmal nodel
carcinogenicity studies, | do think that we have to
say that that signal is significant. | do think
that the sponsor's explanation of the signa
attributed to pul nobnary tunors in mce is
sati sfactory.

My maj or concerns are that since this
signal is significant, we do know that it is
i mpossible and it is unknown as to howthis
significant signal may translate into a clinically
significant risk or hazard. So, since the risk is
unknown and can't be known, ny mmjor concerns are

bei ng abl e to detect excess non-HCC malignancy, if
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it occurs, as soon as possible, which really
relates to the post-nmarketing study and nonitoring.

The second issue is sonething that we have
not discussed really, and that relates to the
duration of exposure to the drug. Since
presumably, if there is increased risk associated
with exposure to the drug--1 don't really have a
sense or a handle on how | ong people are going to
be treated. And, if it is a recommended period or
if it is indefinite the presunption would be that
if the exposure is going to be very, very long it
m ght carry with it an increased risk. So, that is
an issue if we can address possibly that | woul d
like to try.

DR. ENGLUND: Dr. Paxton?

DR. PAXTON: | just want to add mny
thoughts. As an HV epidem ol ogist, | amnore
accustonmed to thinking on the popul ation | evel and
I aminpressed by what | have seen today about the
potential of cost benefit analysis for this drug,
particularly given the Ilimted options that are

currently available to us and the strong efficacy
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results fromthis drug.

In nmy mind, and | think in the m nds of
ot her people, there really is no other way to
resolve this issue of the potential nalignancies
except to do the post-nmarketing vigilance study.
So, it is going to be in our best interest to nake
sure that that is done to the best possible
standards within the limtations, |like the possible
crossover of drugs during the study. But ny
general coment is that | think | would recomrend
approval for this particular drug.

DR ENGLUND: Dr. Johnson?

DR. JOHNSON: | amnot going to echo what
has al ready been said. | will focus my comrents on
resistance. | agree that the risk-benefit profile

is positive in all aspects of what was in question

1. | think the conpany is to be commended for the

t horoughness of the available data to date but, as

I nentioned earlier as a cautionary note, given its
superb potency and its durability of response over

such a long tine, | think we have an inconplete

resistance story and | think followup will be
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1 needed in both the treatnment-naive and the

2 treat ment - experi enced subjects to really understand

3 what the resistance pathways are for this drug.

4 know that if we were neeting in two years and we

5 were presented data sets of the virol ogic

6 breakt hrough at the hi ghest baseline HBV subjects,
7 the conpany woul d have that data set and we will
8 eager to see that in their vigilance surveillance

9 of drug resistance, and we encourage themto keep

10 putting out the data. Thank you

11 DR. ENGLUND: Dr. Sherman?

12 DR SHERVAN: First, | would like to al so

13 commend the sponsor of this drug and the agency for

14 their detailed and thorough analysis. As a
15 hepatol ogist, | think this drug will add
16 significantly to the tools we have available to

17 treat patients with liver disease, and overal

18 ri sk-benefit ratiois clearly in favor of noving
19 forward with approval of this drug, particularly in
20 the e-antigen positive and e-antigen negative naive

21 population. | think that it will probably conme up

22 under the question of the role of this drug in
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1 terms of the | am vudine-resistant popul ati on and

2 the best way to nanage those patients, and that
3 discussion will follow

4 DR. ENGLUND: Dr. Herbert?

5 DR. HERBERT: | am a veterinary

6 pat hol ogi st and ny expertise with the Nationa

7 Toxicology Programis in rodent carcinogenicity

8 studies so ny coments are going to be based on

9 that expertise. | agree, and | want to applaud the

10 applicant. The rodent studies were thorough and

11 wel | conducted. Although the drug seenms to be

12 carcinogenic at several sites, | think that the

13 carcinogenicity is shown at nmultiples of doses that
14 are significantly higher than in human exposure.
15 In nmy estimation, based on those results, | think

16 the benefits of this drug outweigh the risk and

17 woul d be in favor or approval

18 DR ENGLUND: Thank you. Dr. Fish?

19 DR FISH As a clinician and clinica

20 researcher who takes care of H V-infected

21 i ndi vidual s, many of our patients are co-infected

22 with hepatitis B and hepatitis C, as you know.
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This is a disease that does have and can have
devast ati ng consequences, including the significant
potential for malignancies which is a reality for
these folks on a daily basis. | think that the
breadth of the trial data that was presented was
very inpressive and highly convincing. Certainly,
the 7-1og drop that Dr. Haubrich nentioned is quite
i npressive. The breadth, in ternms of its
multinationality, the differing popul ations that
have been studied and studies that are ongoi ng,
find inpressive.

Al'so, | think the collaboration, the
briefing docunent--and | wonder about that nane;
they are not so brief--have lots of good
i nformation where there was obvi ous col | aborati on,
back and forth between the sponsor and the agency
that really seemed to culmnate in having a good
product in the end. So, in ny opinion the
ri sk-benefit ratio is favorable, highly favorable.

DR. ENGLUND: Thank you. Dr. Washburn?

DR. WASHBURN: As an antifunga
investigator, | ama fish totally out of water--

[ Laught er]

--but | do have ears and | have been

listening carefully all day, and ny response is
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that the risk-benefit ratio appears acceptable, and
I will be |looking forward over the coming years to
| earni ng nore about drug interactions, a topic on
whi ch we haven't heard nuch today.

DR. ENGLUND: Dr. Gerber?

DR GERBER Yes, | ama clinica
pharmacol ogi st as well as a clinical infectious
di sease specialist, and | think this drug, in terns
of nucl eosi de anal ogs, has an extrenely favorable
ri sk-benefit ratio. | was quite inpressed with al
the dat a.

Unlike Dr. Bartlett, | amnuch | ess
concerned about drug interactions. The in vitro
data seem extremely convincing that we shouldn't be
expecting drug interaction with HV drugs.

Overall, | think if you |l ook at other nucl eoside
anal ogs--fanticlovir as an exanpl e and
ganci cl ovir--that have tunor producing properties,

I think this drug actually perforns better overall
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So, | feel that this is very favorable.

DR. ENGLUND: Dr. Sun?

DR SUN: Actually, | thought that the
answer to this question is best stated by a single
sentence in the FDA briefing docunent on page 22
which | was just going to read, not that there
weren't other good sentences in the docunent--

[ Laught er]

--it says, "these positive findings from
the entecavir studies nmust be wei ghed agai nst
findings that are less clearly understood." |
think you will notice the word "risk" does not
appear in there and | think this is carefully
worded to indicate that what we are tal king about
that is of potential concernis a finding that is
of questionable clinical relevance. | think the
benefit of the drug is very clear. It is a very
clear and very clean win in all the studies they
have done. It is clear in a disease w th high
morbidity and high mtochondria. But the answer to
the question, unfortunately, can only be answered

by the kind of post-narketing surveillance study
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that they have decided to undertake, which | would
say is a very significant undertaking but,
unfortunately, there is really no other way to
answer the question.

DR. ENGLUND: Thank you. Before
sunmari ze, are there any questions or additions
fromDr. Schwarz or Dr. Bell?

DR. BELL: No, | pretty much agree with
what everybody has said. The one small point |
woul d make is on the topic of the various patient
popul ati ons that have been studied, which certainly
is a very extensive study but just, for exanple, to
remi nd people of Dr. Lewis' point about the very
smal | proportion of African American patients in
these populations. | amsure there are a |ot of
potential explanations for why this night be the
case, but it is something that | think we don't
want to forget about and perhaps will need to be
dealt with as we go forward

DR. ENGLUND: Well, thank you, everyone.
If I may take the prerogative of just doing a brief

summary, and then we are actually going to put this
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to a vote for question 2. But to sumarize, |
think | have heard quite universal opinion that
there is a favorable risk-benefit for the drug
entecavir. The enthusiasmperhaps is relatively
hi gh. There remain concerns about resistance,
wel | - founded concerns and wel | -founded concerns
about details of the pharnacovigilance study which
I think we are going to be able to address later on
this afternoon.

I think that we all have appreciated the
i nput on the carcinogenicity story fromboth the
FDA and fromDr. Herbert also. It is very good to
have nmore input in this as many of us, clinicians,
don't have expertise in this, and it is reassuring
to hear simlar stories fromthe conpany, the FDA
and from our own independent person here.

As was stated by our--what are you?
Civilian representative?

MR, CRODECK: Patient representative.

DR. ENGLUND: | think that we are dealing
with very real risks of hepatitis B. | see the
patients. |If we don't see the patients, sone of us
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are eval uating the nunbers and | ooking at the
out comes of these patients and the very, very rea
ri sk versus theoretical concerns which do need to
be followed up. | hear there are cautionary notes
concerni ng resi stance and concerni ng how we are
going to do post-surveillance, but that overall, as
a group, we are finding quite good benefit of this
particul ar compound.

So, that is what | have heard as a group
At this point | would like to move to question
nunber 2, and this part is only for the voting
representatives, which is nost of us. | amjust
going to call you off in the order that you are
listed, and | don't know what order it is but it is
not hing personal. Dr. Gerber? You need to say yes
or no.

Question No. 2

The question is, nunber 2, does the
ri sk-benefit assessnment for entecavir support the
approval of entecavir for the treatnent of chronic
HBV in adult patients? And you are allowed to
answer yes, no or abstain.

DR GERBER  Yes.

DR. ENGLUND: Dr. Washburn?

DR. WASHBURN: Yes.
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ENGLUND: Dr. Fish?

FI SH:  Yes.

ENGLUND: Dr. Herbert?
HERBERT: Yes.

ENGLUND: Dr. Sherman?
SHERVAN:  Yes.

ENGLUND: Dr. Johnson?
JOHNSON:  Yes.

ENGLUND: Dr. Paxton?
PAXTON:  Yes.

ENGLUND: Dr. Wod?
WOCD:  Yes.

ENGLUND: Dr. G odeck?
GRODECK:  Well, | amnot a doctor
vote yes.

ENGLUND: Dr. DeGuttol a?
DEGRUTTOLA:  Yes.
ENGLUND: Dr. Bartlett?
BARTLETT: Yes.

ENGLUND: Dr. Haubrich?
HAUBRI CH:  Yes.

ENGLUND:  Dr. Miunk?
MUNK:  Yes.

ENGLUND: Dr. Seeff?

SEEFF: Yes.
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ENGLUND: Dr. So?
SO Yes.
ENGLUND: Dr. Schwarz?
SCHWARZ:  Yes.

ENGLUND: Dr. Bell?

3 3 33D

BELL: Yes.

DR. ENGLUND: And | am Dr. Englund and
am going to vote yes, and that makes it a unani nous
vote so we do not have to address question 2B so we
have al ready elin nated sone of our work.

Question No. 3

For question 3 | would |ike to have a
little bit nore discussion, particularly fromthose
peopl e who have the expertise. W have kind of
addressed this already but | would like to formally
answer the question.

Question 3A states, if the answer to
nunber 2A is yes, which it is, discuss whether the
results of the rodent carcinogenicity studies
shoul d i nmpact the indication and usage section of
product | abeli ng.

That is 2A, and 2B is discuss the
potential role. But | think question Areally is
important. | guess | would ask first fromthe FDA

if you could explain does this nean either a black
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1 box or a warning? Could you explain specifically
2 what you want ?

3 DR BIRNKRANT: | will clarify that

4 question. Wat we were interested in was, given
5 that the presentation appeared as though the drug
6 was bei ng presented such that it would be

7 first-line therapy, given the findings of the

8 ani mal s, we wanted sonewhat of a discussion on

9 whether or not the commttee woul d consider

10 anything el se other than a first-line indication
11 We specifically asked about indications in the

12 usage sections of the product |abeling. W can

13 tal k about other sections of the |abeling as well
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but first I would like to address the indication
and usage section which we can expand with
additional information that will be hel pful to
practitioners with regard to use of this drug in
various popul ations.

DR. ENGLUND: So, this first part is
i ndi cati ons and usage and then the carcinogenicity
could actually be a little discussion.

DR BI RNKRANT: Ri ght.

DR ENGLUND: | would like to ask sone of
our hepatol ogists to cormment first on this, if I
may.

DR SHERMAN. There are two of us.

DR. ENGLUND: Good.

DR SHERVMAN: | think that the drug shoul d
be labeled for first-line therapy, and | think that
it wll be an inportant addition for the treatnent
of those patients. The carcinogenicity listings
and what should be put into that |abel--1 think
that a black box warning is not indicated at this
stage, based on what type of reporting has been

used for other drugs. Until we see a clinical
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signal of sonme sort in humans, or at |east a
primate, it is not a reason to go ahead and issue a
specific warning in that regard. Al of these
patients need to be nonitored for malignancy,
particul arly hepatocel lul ar carcinoma, and | don't
know if the label is the place to do that but that
certainly should be part of the standard of care of
the managenment of patients with chronic hepatitis B
i nfection.

The patients that have | anivudine
resi stance, which neans second-I|ine therapy,
think represent a group that | would turn and ask
first the agency and then the conpany to provide
i nformati on about conparisons with other avail able
products in terns of efficacy prior to stating that
that is a group. It is clearly safe; it is clearly
efficacious relative to lam vudine but is it the
best first-line therapy or second-line in a sense
that the patients who are | am vudi ne-resistant
al ready have been on | am vudi ne.

DR ENGLUND: Dr. Seeff?

DR SEEFF: | agree with Ken that this
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shoul d be labeled a first-line drug. | do think
though that there should be nmention, not in a black
box, of the fact that studies have shown that there
has been devel opnent of cancer in animals, and
think it is fair enough, if it possible to do this,
to discuss the issue that this is at a rmuch higher
dose than one would normally use and there is
little concern. But the other side of the coinis
that, in fact, this drug may | ower the rate of
liver cancer by, in fact, reducing disease
progressi on and may be beneficial with respect to
liver cancer and not harnful. But | cannot see
that there could not be at |east nention of this in
the insert but | don't think a black box is needed.

DR. ENGLUND: | amgoing to call on people
unl ess people want to volunteer. Dr. Bartlett?

DR. BARTLETT: Well, certainly | would
agree that it seens that it is indicated for
first-line treatment. | would share Dr. Sherman's
question back to the agency about second-I|ine
treatnent, whether it needs to be conpared to

adefovir or tenofovir to have that indication. But
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| agree with the comrents previously nade.

DR. ENGLUND: Dr. GCerber?

DR CERBER. | also agree with everything
that has been said. This should be a first-line
treatnent. | think in nost viral diseases-and
have a | ot of experience treating HV--we try to
use the nost effective therapy that doesn't result
in resistance and this seens to be the case right
now for all the drugs that are available. So, |
think it should be first line.

DR. ENGLUND: Dr. Johnson?

DR JOHNSON: | agree with the first-line
label. | think, as was witten in the material s,
we saw data presented for second-line indication
versus | am vudi ne and other drugs out there. So,
think the agency and sponsor should be encouraged
to further study second-line therapy in conparative
studi es; conbi nation drugs, because of the
I'i keli hood of energence of further resistance
across resistance within the nucl eoside class but,
clearly, first-line therapy could be put in the
| abel .

DR. ENGLUND: Dr. Haubrich?

DR HAUBRICH Well, | was going to play

devil's advocate and say that, in fact, the best
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efficacy, although in smaller nunbers, is with
patients that have |am vudine failure. |If you are
| ooking at the risk-benefit, people that need it
the nost have the nobst benefit so any potentia
risk fromcancer is |ower.

On the other hand, | think that argunents
from menbers of the committee have convinced ne
that that risk is fairly lowso | would then agree
with the first-line indication and | probably woul d
say that it has shown good efficacy in second-Iline
failure as well and would not restrict it based on
that. So, | would probably all ow both.

DR. ENGLUND: Dr. Wod?

DR. WOOD: | concur that there is clearly
an indication for first-line therapy. | also agree
that there appears to be very strong evidence for
its efficacy as second-line treatnent. | do think
that in the indications and usage one of the

phenonena that occurs is that once a new drug is
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|icensed and approved and it is highly potent--7, 9
| ogs i s head-spinning for many individuals so there
is a tendency to put individuals who are the
sickest and rush themto the new agent and | think
there woul d need to be some comment about the fact
that individuals with deconpensated liver function
actual |y had higher SAEs than individuals with
compensated liver function. So, there would be
that kind of precaution in the clinical sphere.

al so agree that based on the FDA' s historical data
about what has been done on a case-by-case basis
for ganciclovir and other drugs the carcinogenicity
signal that cane fromthe ani nal studies does not
warrant a bl ack box warni ng.

DR LEWS: Janet, could | answer sone of
those questions to the FDA?

DR. ENGLUND: Sure, Dr. Lew s.

DR LEWS: The question was asked about
conparisons in second-line therapy after |am vudi ne
failure. The one thing that | can say is that if
you | ook at the current adefovir product |abe

there is a very small study in
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| ami vudi ne-refractory patients that is listed in
that label. The endpoints were not really simlar
and it is hard to do cross-study conparisons but
the study that Bristol-Mers Squi bb has conpl eted
is a much larger study and | ooked at a good nunber
nore endpoints, including histology. So, there is
the evidence that was presented today in the 026
study that would support that kind of an

i ndi cati on.

The ot her question that canme up about
alternatives to putting in carcinogenicity data,
al nost every product |abel that is issued has a
section that is devoted to carcinogenicity and
mut agenicity. \Wat those sections do is they
describe the findings in the studies with the
ranges of multiples over which the studies are
conducted so that you can determ ne whether it is
very close to the human dose or many, nmany tines
the hunman expected exposure, and puts it in sone
context without trying to make a correlation to a
particul ar human |l evel of risk. So, that is kind

of a given for any of the drugs that come out of
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our divi sion.

DR. ENGLUND: Thank you for the
clarification. Dr. Mink?

DR. MUNK: Yes, just picking up on the
|l ast coments in terns of the |abel and the
di scussion of carcinogenicity, | would urge the
agency togo a little bit further in terns of
putting those comments and data in context so that,
beyond a recitation of the data fromthe existing
studi es, perhaps there could be a statenent of the
CAC findi ngs; perhaps there could be a statenent,
as was made here, that clearly this is a patient
popul ati on for whom nonitoring of energing cancers
and tunors is standard of care. | am concerned
that sone physicians and certainly sone patients
reading it either will be too reassured by the
mul ti pl es of human dosage and sinply ignore the
risk or, on the other hand, given the nunber of
colum inches devoted to it, will be concerned
about it. So, | would just like to see nore
context rather than |ess.

DR ENGLUND: Dr. So?

DR. SO | pretty nuch agree with all that
has been said. | think it should be approved for
first-line treatnent. | also agree the insert
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shoul d have sonething nentioning the risk of rodent
carcinogenicity. | think, you know, the data
actually shows also that it could be effective in
cases of patients who are |am vudi ne-resistant,
al t hough, you know, since we don't have any uniform
out cone assessnent we really can't conpare whether
it is better than adefovir. You know, there is
really no data to conpare.

DR ENGLUND: Dr. Fish?

DR FISH | would agree with the
first-line indication and al so woul d agree with the
second-line indication in the treated popul ation
that was presented for these three pivotal trials,
the | am vudi ne-treated individuals as second-Iline
therapy. The others, the studies and work is
ongoing. | would also agree with the coment in
terns of future studies and | ooking at conbi nation
t her api es of sonme of these drugs, and | think that
has a bright future.

DR. ENGLUND: Any other person who hasn't
comrented? Dr. DeGuttola?

DR DEGRUTTOLA: | would just comrent that
| agree with the indication for both first-1line
therapy and second line for |am vudine failures,

and also with the FDA' s di scussion about how t hey
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handl e the carcinogenicity information.

DR. ENGLUND: | would actually like to
call on M. Godeck to nake sure that we have your
opi ni on too.

MR. CGRODECK: Well, | think I always have
sonething to say here. Right nowit seens the
benefits outweigh the risks, today. | amthinking
to nyself where will | be in ten years. | wll
have survived the risk of liver cancer and where
don't want to end up is that | get lung cancer ten
years fromnow. We encountered the same probl ens
with HV. You elimnate a lot of the risk fromthe
virus only to see energing--1 guess it is called
co-nortalities [sic]. So, | guess | want to see
sonme nechani sm sone strong nmechani smthat goes

into place and hol ds accountable the reporting

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (215 of 276) [3/22/2005 1:55:49 PM]



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

1 systemso | amaware, as a patient, that I am

2 taking this risk because | amafraid after it is
3 prescri bed, you know, while we have suppressed the

4 virus and go on about your day, but | think what we

5 will probably see is an increase, slow but steady

6 i ncrease of cancer over time, cancer risk. So,

7 just want everyone to be thinking |ong term

8 DR. ENGLUND: Thank you

9 DR Bl RNKRANT: As was nentioned, we have

10 a section in our labeling for carcinogenesis,

11 mut agenicity findings and inpairment of fertility

12 so, in addition to putting wording in that section,

13 which is an obvious section to place wording

14 al though it may not be the section where physicians

15 tend to go to when they are reading |labels, it

16 possible to put it in another section of the |abel,

17 perhaps in the precautionary section and then we

18 can always refer treating physicians to the

19 carcinogenicity section of the |abel as well.

20 | agree with what was said, that it doesn't really

21 rise to the level of a boxed warning.

22 DR. ENGLUND: Have we answered your

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (216 of 276) [3/22/2005 1:55:49 PM]

216



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

217
gquestion 3 to the satisfaction of the agency?

DR. BI RNKRANT: Your discussion has been

qui te hel pful
DR. ENGLUND: G eat!
DR. BI RNKRANT: There is 3B though.
DR ENGLUND: Well, we kind of discussed--
DR BIRNKRANT: A little bit.
DR. ENGLUND: --but let's nore formally

di scuss 3B. W pretty much di scussed 3B

[ Laught er]

The potential role of entecavir in the
treatnment armanmentarium-1 think we had severa
questions which were discussed with a little bit of
a difference of opinion. | think there was
uni versal acclamation for this drug for the
treatment of HB e-antigen negative and positive.
That was uniform The question was whether this
committee felt that there was sufficient data in
indications for labeling it for |am vudine
resistant or not naive patients. There was a
little bit of waffling and then | think Dr. Lew s

gave us a little bit of background too. But I
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think that is sonething that we coul d discuss a
little bit further. Yes, Dr. Paxton?

DR. PAXTON: Again as a non-hepat ol ogi st,
actually | found the data for the
| am vudi ne-resistant, the effects in that group, to
be pretty striking so it appears to ne that this
woul d be--1 don't know how it conpares to adefovir
but it | ooked pretty striking, what was presented
today, so | would say, fromwhat we saw, that it
woul d be reconmmended for treatmnment of
| am vudi ne-resi stant HBV.

DR ENGLUND: Dr. Gerber?

DR. CERBER. No, | agree that this drug
shoul d be approved for |ani vudi ne-resistant HBV
virus as well. Based on what Dr. Lew s said,
nean, it seenms to be that we have nore data. It
woul d be great to get a conparative study with
adefovir and entecavir but we don't have that and
it seens to be that we have a wealth of data on
| ami vudi ne-resistant virus so | think it needs to
be approved for both indications.

DR. ENGLUND: Dr. Bell?

DR. BELL: | amnot a clinician and pardon
my ignorance. |s adefovir |abeled for treatnent of

| am vudi ne fail ures?
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DR LEWS: Yes, it is, and | would Iike
to remind the conmittee that, while we didn't
di scuss the data today, there is an ongoing, stil
enrol ling study, conparing adefovir and entecavir.
These are very advanced patients. They are
patients with deconpensated |iver disease. Wat we
may not have for quite sone tine is any data
comparing entecavir and adefovir in |ess advanced
patient populations in first treatnent failure or
treatnment naive patients. But there is nore data
com ng and we are expecting that data to be very
useful .

DR BELL: | would just say that it seens
to ne that the level of information that we have
about how entecavir behaves in patients who have
failed lam vudine is better than the data that we
have for adefovir and that, therefore, whether we
are conpletely satisfied with all the data is

perhaps a different issue than whether it rises to
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1 the level of neriting |abeling for that indication

2 DR. ENGLUND: Dr. Johnson?
3 DR JOHNSON: | don't think we were
4 waffling. | think we all agreed about the

5 second-line therapy and | don't want mny earlier
6 comments of desiring the studies that Debra just
7 mentioned to cloud that. | personally thought that
8 second-line data was beautifully presented and
9 sufficient for that |abel. But, again, | would
10 |l ove to see in the studies they have nentioned
11 further studies of earlier stages of treatnent
12 experienced patients and further devel opnent of
13 drug resistance profiles and cross-resistance
14 profiles in patients so we better get a handle on
15 that because | still think we are headed toward
16 conbi nation therapy based on what we saw this
17 mor ni ng.  Thank you
18 DR. ENGLUND: Thank you. | think that
19 clarifies that. | don't think we need to go around
20 the table to get everyone's opinion unless Dr.
21 Bi rnkrant wants that.

22 DR. BI RNKRANT: No, that is fine. | am
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satisfied for now.

[ Laught er]

DR. ENGLUND: |f she is happy perhaps we
can nove on. Does anyone el se have any questions
on question nunber 3? | guess | would like to add
one statenment. As a clinician, | want to be able
to use entecavir in ny |anivudi ne-resistant
patients and for that | need | abeling because I am
dependent on getting rei nbursenent and things |ike
that. So, | really think that it is going to be
done. | think they have good data and | woul d
support that.

Question No. 4

Question nunber 4--aha, Dr. Schwarz, you
are still with us! this question is specifically
addressing the issues with pediatric patients and
Dr. Wod is a pediatrician too. The question
states assess the potential risks and benefits of
proceedi ng with devel opnent of entecavir for the
treatment of chronic HBV in pediatric patients.
Part B, what, if any, additional information is
needed in order to proceed?

DR. SCHWARZ: Well, first of all, | would
like to express ny gratitude for inviting a

pedi atrician, and I am honored to be the
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pediatrician to try to give the nost bal anced
assessnent | can of what | believe is a very
i mportant problem

So, in terms of the risks, | think we
under st andably are extra conservative when it cones
to giving any drugs to children. W do need nore
data on carcinogenicity potential before we proceed
too much further, and I was interested to |earn
that the so-called lifetinme ani mal exposure studies
started with teenage rats and, as | will try to
articulate, there are reasons to consider treating
hepatitis Bin fairly young children. So, | think
it would be inportant to do sone nore studies in
post - weani ng rodents and, in particular, young
pri mat es.

I am not a nol ecul ar biol ogist but | am
worried that this drug is not an obligate chain
termnator. So, the possibility of site-directed

mut agenesis is sonething that | at |east need to
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raise. | also wonder about the risk of exposure to
ovulating females. | thought | heard that it was
not integrated in mtochondrial DNA and that there
was no risk of lactic acidosis but | would just
like to make sure that | understood that correctly.
Then, of course, another risk that is
unknown is the risk of |ong-term exposure to the
injured liver. It was interesting to ne that
al nrost all of the toxicology and carcinogenicity
ani mal studies were done in animals with a nornal
liver, whereas patients with hepatitis B, including
even young children, have an injured liver. | am
actual |y excited about the woodchuck studies in
whi ch, of course, the drug is given to aninmals with
an injured liver and it | ooked beneficial in that
regard but | think we need a little bit nore data.
In terms of the potential benefits for an
addition of a safe and effective hepatitis B drug
for the pediatric hepatitis B clinical problem
think that is an enornous benefit. There are some
t housands of children in the United States with

hepatitis B, probably falling in two canps, urban
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adol escents and al so international adoptees, and
shoul d say that the urban adol escents who are
probably at the highest risk for the infection have
the | owest hepatitis B vacci ne coverage. Then,
there are mllions of children worldw de with
perinatal transm ssion of hepatitis B

There are two FDA approved drugs for
hepatitis B in children. Interferon is approved
for hepatitis B-infected children one year and up,
but it does have a significant side effect profile.
Lam vudi ne i s approved for children three years and
up, but as is the case with adults, even at one
year of treatnent there is a 20 percent resistance
rate. And, the pediatric adefovir trials are
proceeding at the present tine.

So, newborns who have acquired hepatitis B
fromtheir nother probably have the highest
lifetime risk of norbidity and nortality fromliver
di sease and |iver cancer. |In some studies it is as
hi gh as 40 percent lifetime risk. So, this is a
very significant problem

This has not been said, but there is al so
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a very significant social stigma of having
hepatitis B, including in a young child. This is a
very real problemso it is one of the factors that
nmot i vates pediatric hepatol ogists to be eager to
identify effective drugs. Parents also are eager
to find therapies for their infected children
Finally, there is sone data fromthe interferon
studies that it may actually be nore effective to
treat hepatitis B in young subjects. So, | amvery
glad to be here for that reason.

Finally, | should say that we m ght as
well be realistic. There is an oral suspension of
entecavir for consideration on the table today, and
the m nute the FDA approves that drug there will be
of f-l1abel use in children. So, that being the
case, | think to the question should there be
pedi atric devel opnent studies, the answer is yes
because if there aren't we are just not going to
know what is going to happen when young chil dren
take this drug.

In terms of the recomendations, | have

tal ked about doing the carcinogenicity studies in
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1 the very young animals, including prinmates. |

2 excited about the post-marketing adult studies that

3 are planned, and | agree with the comments that

4 there really has to be built into that effective
5 moni toring for cancers because | think the human

6 carcinogenicity studies we have heard about to date

7 have been in clinically mani fest tunors. There
8 hasn't been, for the nbst part, much screening.
9 Also, | think in studying this |arge cohort of
10 treated adults, it will be a chance to get

11 reproductive history in a systematic fashion.
12 If it does turn out that there is an

13 i ncreased risk of cancer long term as a

14 pedi atrician who is always | ooking for non-invasive

15 mar kers of cancer potential, | would | ove at |east

16 to see the peripheral blood | ynphocytes of the
17 cancer patients frozen so that those DNTP poo
18 studi es could be done naybe on a case contro

19 basi s.

20 I would like to put up for discussion
21 consi deration of holding approval of the ora

22 solution until we have a little bit nore
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1 carcinogenicity data fromboth young ani nals and
2 the adults. Then, if these studies are reassuring,
3 I would Iike to argue for doing PK studies in young

4 children and then, finally, the Phase Il safety and

5 ef fi cacy studies.
6 DR, ENGLUND: Dr. Paxton?

7 DR. PAXTON: | would just ask a

8 clarification question. You are advocating that

9 the approval for the oral suspension be held up
10 sinmply to guard against the off-label use in
11 children? 1Is that the reason?

12 DR SCHWARZ: | think it should be

13 di scussed because there will be off-label use if

14 is available, particularly given the limted numnber

15 of alternatives.

16 DR LEWS: Just one comrent about the

17 oral suspension solution, that product is being

18 considered in order to be able to dose entecavir
19 appropriately in patients with renal insufficiency,

20 and without the oral solution that won't be able to

21 be done.

22 DR. ENGLUND: Dr. Wod, | amgoing to take
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the liberty of calling on you

DR. WoOD: Well, | want to thank Dr.
Schwarz for answering one of nmy questions. | was
not aware what the specific risks were for
| ong-term di sease progression as far as
hepat ocel | ul ar carci nona di sease in very young
children who had hepatitis B. It clearly is
significant. | would have to echo all of your
comments and the fact that we clearly will need, |
do believe, for carcinogenicity purposes ani nmal
studies in the neonatal rats up until adol escence
to see whether or not there is any excess tunor
i nci dence which would be very inportant.

Gven all the limtations regardi ng dose,
particularly since the drug is 75 or 80 percent
renally excreted, there is the need for the
suspension clearly and there is trenendous rena
co-norbidity in patients commonly who have
hepatitis B or H 'V and hepatitis B

I will have to echo though that the
urgency to conduct those preclinical aninal

toxicity studies and then nove into pediatric
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1 studies very efficaciously is going to be necessary
2 because when you have drugs that are very potent it
3 is going to be a hot drug. It has a favorable

4 resistance profile. It has a favorable safety

5 profile. W are going to be reconmrending it not

6 only for first-line therapy but second-line

7 therapy. People will use it in children if there

8 is a suspension w thout any safety or efficacy data
9 in that population. The safety issues in children
10 and in neonates can definitely be very, very

11 different, and I will put forth the exanple of a

12 nucl eoti de anal og, adefovir, for the indication of
13 H'V infection. W have seen significant

14 muscul oskel etal, bone toxicity in preclinica

15 aninal nodels which has al so been seen and observed
16 in human clinical studies. So, that is an argunent

17 for pediatric studies to be done pronptly.

18 DR ENGLUND: Dr. Johnson?
19 DR JOHNSON: | amalso an HV treater and
20 | am an infectious disease adult clinician who

21 takes care of a |arge nunber of ol der African

22 Anmeri cans particularly men but also wonen in
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1 Al abama who are on dialysis or near dialysis, who

2 have H 'V and hepatitis B co-infection; not many

3 tri-infected HCV, HBV, HV infected, but | need the

4 oral formulations. | can't always get the patients

5 to pick themup at the pharmacy but we won't go

6 there. But | need all formulations of this

7 compound once it is approved for adult care. Thank

8 you.
9 DR ENGLUND: Dr. Bartlett?
10 DR. BARTLETT: Yes, | just wanted to echo

11 what Dr. Johnson said. The availability of a

12 liquid formulation is really helpful in adult

13 practice, not just for dose titration in patients
14 with renal failure but also for patients who have

15 difficulty in swallowing pills. So, | think having

16 it is really inmportant for adult nedicine.

17 DR. ENGLUND: | would like to interject

18 feeling as a pediatrician also, Dr. Schwarz.

19 think one population that is relatively small but

20 that shoul d be encouraged for studies to begin

21 urgently, especially PK studies, is our transpl ant

22 popul ation. W do pediatric transplants, many of
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1 themin ny institution, but we do pediatric

2 transplants with a nean age of nine nonths. So,

3 many of these children are young. And, if there is

4 an HBV risk we don't even potentially need al

5 ani mal studies to be done. If one were to target a

6 target group that you would want to start doing
7 pediatric research on, it could potentially be
8 patients at very high risk which could include
9 transplant patients. Most of them of course,

10 don't have HBV.

11 DR. SCHWARZ: | was going to say with al
12 due respect, and | amthe nedical director of our
13 pediatric liver transplant program there are very
14 few children in the United States with hepatitis B
15 who have at least a liver transplant; it may be a

16 little nore cormobn with kidney transplants. But

17 still think, all in all, there are nany nore

18 children who mght benefit fromthe studies and if
19 you had an increased preval ence of a malignancy in

20 a transpl ant patient--since when cycl osporin was

21 introduced we | earned that there was a 100-fold

22 i ncreased risk of all kinds of nalignancies,
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think | personally wouldn't want to begin the
studies there. | would rather proceed with a nore
est abl i shed popul ati on

DR ENGLUND: Well, | am concerned that we
really don't even know how to dose--1 am concerned
about malignancy but | amconcerned the drug is
going to be used inappropriately because we don't
know how to dose them al so

DR SCHWARZ: Right, but | wouldn't start
with the transplant patients.

DR. ENGLUND: kay. Dr. Haubrich?

DR HAUBRI CH:  Just a quick comment, when
I first looked at this question | really had a hard
time making up nmy mind about it, but the discussion
by ny coll eagues here has answered it. Cearly if
the oral suspension is needed that will lead to use
in kids, it needs to be studied and I wouldn't
wai t .

DR BI RNKRANT: So, what we heard then,
just to clarify, is that the conmttee feels as
though this could be an inportant drug for the

pedi atric popul ati on, however based on the ani nal
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findings, they want further animal studies before
conducting a formal trial in children. |Is that
correct?

DR. LEWS:. You know a carcinogenicity
study in animals is going to take at |least two
years.

DR ENGLUND: | think that was Dr.
Schwar z' s opinion, and in my opinion, | think that
limted PK studies could be done concomitantly with
the ani mal studies--

DR. SCHWARZ: And | agree with that.

DR ENGLUND: --because | don't think
waiting two years to start PK studies--it is not
goi ng to work.

DR SCHWARZ: Right, and you pointed out
correctly that the dosing is inportant in children
and the PK may be different, and it woul d be nost
different in the youngest subjects.

Then, | did want to ask the FDA a question
about | abeling issues when it cones to safety in
pedi atrics since there is no data. | think that

nmost drugs in the Physician's Desk Reference have
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1 not been specifically approved for pediatric use.

2 So, to be honest, | think many pediatricians sinply
3 i gnore the warnings when it cones to children. But
4 in this case, where at least | think we all agree

5 that the same kind of careful studies that have

6 al ready been tal ked about should be done to a

7 certain extent in children, | just wonder if there
8 is some special way to put a warning that people

9 will read and pay attention to that it is not for
10 pedi atric use.

11 DR. LEWS: | ama pediatrician so | am
12 particularly aware of this issue. Wen there is no
13 data in a particular age group, whether it is

14 pediatrics or geriatrics, we put that very clearly
15 in the |abel and say there is no pharnacokinetic
16 data in this age group in the pharnacokinetic

17 section and in the other sections; there is no

18 safety and effectiveness data in this age group

19 That clearly doesn't keep people fromusing the

20 drug off-1abel but we do try to indicate where

21 there is a lack of data.

22 DR BI RNKRANT: Then just to clarify one
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more tine, what we are hearing is that there should
be concurrent devel opment, that is, a Phase | study
in young children at the sanme tinme as ani nal tox
studi es | ooki ng at carcinogenicity in younger
animals. 1s that correct?

DR SCHWARZ: And | also think that
pl anning for a Phase ||l safety and efficacy
pediatric trial can begin. That always takes a
whi | e.

DR BI RNKRANT: So, then we will be
expecting protocols from Bristol-Mers Squi bb over
the next few weeks. Right?

[ Laught er]

DR. LEWS: Maybe in the next few nonths.

Question No. 5

DR. ENGLUND: Wth that, we are going to
move on to our next question, which | think
actually might be the nbst discussion prone
question. Question nunber 5, discuss the
appl i cant's proposed pharnmacovigilance plan to
address human cancer risk, including coments on
the design of the proposed | arge sinple study.

I think we have already briefly addressed
this but | think this is the time for us to

specifically say what we, the committee, would
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recomend to the agency to request. Dr. Haubrich?
DR. HAUBRICH | think the biggest risk to
this study--well, nunber one, | think that a
random zed study design is the right way to do it
and is probably the best study design. Number two
though, | think that the biggest risk to this study
is either lack of enrollnment because people just
won't do it--why would they want to be random zed
to a drug that has already been shown to be
inferior? O, two, that if they enroll, they
enroll and then cross over. So, | think it has to
have built in a prior contingency plans if
recruitnent goals are not net and the design
changes or if certain pre-cal cul ated proportions of
patients cross over before, again, a certain tine
period that the study design changes as well so
then it just becomes a cohort study which, of
course, is less desirable but is certainly better

than having no study at all. So that two years
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fromnow we don't come back and hear that, well, we
started this study; we got 6,000 investigators and
we enrolled 35 patients.

DR. ENGLUND: Dr. Bell?

DR. BELL: Yes, | would Iike to echo that
sentinment and just say a little bit nore about it.
I mean, | kind of laugh at the idea of calling this
a large sinple study because it is about as
non-sinple as you can inmagine. | think that while
we all believe in the best of all possible worlds
that a random zed trial is the best way to address
a research question, if it is a random zed trial
that can't be conducted appropriately it has the
potential to give the wong answer. For exanple,
this issue of loss to followup is not a snall
problem For a study like this you are likely to
have differential loss to followup so that the
patients that you |lose are different than the
patients that remain in the study. | think there
is certainly the potential not to detect the
endpoints of interest differentially because of the
peopl e that have been lost to foll ow up

So, | think there are some potentia
met hodol ogi ¢ dangers in a poorly conducted

randoni zed trial, not fromany lack of trying on
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the part of the sponsor but because of the
logistical difficulties involved with trying to
mount a randomni zed trial of this nature--sone of
the comments that were just nmade. So, | think
there really needs to be a very careful and quick
attenpt to determine the actual feasibility of
doing a study like this, as good as it |ooks on
paper, and nove to something else fairly quickly if
it doesn't look like it is going to work.

I think, you know, while these concerns
about cancer risk are sonewhat theoretical at the
monent, it is also true that we actually haven't
studi ed patients on this drug the way it is going
to be used, which is over a long period of tine,
and that is another reason to be very serious about
really keeping track of what is happening with
ot her cancers besides HCC, in addition to HCC, in
this popul ati on.

| also think that we should not downpl ay
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too much the relative useful ness of observationa
studi es and using | arge databases such as, for
exanpl e sone of these Kai ser databases, to address
sonme of these questions, particularly when we are
tal king about a relatively rare outcone, and we
need to have very large sanple sizes and there are
pl aces that have existing popul ations that are
rel evant, not just in the United States, with very
good access to data. For exanple, these Kaiser
dat abases do have information on treatnent and it
is possible to ascertain exactly who was treated
with what for what periods of tine. It is also
fairly easy to characterize the population fairly
well. | would pick an observational study with a
| arge popul ation that can be well characterized,
with good ascertainment of data, over a random zed
trial where the sort of feasibility issues are such
that the patient population is too small, is biased
in a way which doesn't answer the question, or
ot herwi se causes difficulties.

So, although I think we often think about

random zed trials as being the gold standard, in
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this kind of situation | would encourage the
sponsor to think creatively about admittedly
observational studies but ones that perhaps we
m ght be able to answer the question

The only other conment | would make is
that | think the availability of vital records and
of good vital records is an inportant thing to
t hi nk about for these kinds of studies, and not
just in the United States, but where one of the
outcomes is sonething which is likely to kil
peopl e sooner or later, being able to search death
certificate data and tunor registry data and the
availability of those kinds of registries and other
kind of vital records in whatever country you
happen to be working in, and in sone of the high
preval ence countries they are available, | think
woul d be very useful in ternms of really making an
effort to try to get at the answer to this question
using lots of different ways, other than sinply
relying on a randoni zed trial which, as | say, is
good study design but if it is not doable it
doesn't hel p us.

DR ENGLUND: Dr. Fish?

DR FISH | agree whol eheartedly with Dr.

Bell's comments. It does | ook good on paper but |
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1 am concerned that if | aman investigator trying to
2 convince a patient to go on the study, know ng what
3 I know and what we have | earned about entecavir and

4 its potency and superiority to at |east one mgjor

5 hepatitis B therapy, | would be hard-pressed to

6 sell this study | think to ny patient. Mreover,

7 if | amthe patient and I know what | know, | know

8 what arm| would |ike to be random zed to.

9 I am not an expert in study design, but
10 woul d agree with the suggestions offered, and even
11 | ooki ng at the studies that you have and having a

12 followup plan for the five to eight years maybe

13 even sonme of those patients would be willing to

14 continue to be followed in cohorts beyond five

15 years, ten years, or whatever fromthe studies that

16 are currently existing and ongoi ng.

17 DR ENGLUND: Dr. Cerber?

18 DR CERBER. | amjust curious to see what

19 peopl e think about the ethical aspects of
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1 randoni zing to an inferior reginen. | think that
2 needs to be discussed at |east here because,
3 certainly, | agree with Doug that it would be
4 difficult to convince a patient to go on | anivudine
5 when we know that there is a huge difference in

6 response.

7 DR ENGLUND: M. Grodeck?

8 MR. CGRODECK: To respond to your concern,
9 I wouldn't go on a random zed study to an inferior
10 reginen. | wouldn't do it. And you are exactly

11 correct, it is a hard sell, one that shouldn't have

12 to be sold. Lamvudine is inferior, period.

13 think it is wong to sell that kind of trial to a

14 patient. | would just not do it.
15 DR ENGLUND: Dr. Bell?
16 DR BELL: Just one additional coment on

17 that point, which | think is an excellent one. You
18 know, the sponsor coul d be devel opi ng historica

19 controls using | arge databases. Once again, this
20 idea that if it is not a randomi zed trial it is not
21 worth it | think is something that in this

22 situation we want to get away from Using sone of
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these avail able data and | arge patient popul ations
to develop historical controls | think potentially
m ght be quite useful because, otherw se, we wll
be faced with a conpared to what question if, in
fact, we have a | arge popul ation of patients that
are treated with one drug and the patients that are
not are not conparable in many other ways. So, |
woul d once again just encourage the sponsor to
think creatively about this and not relying on the
ki nds of things that we do when we are eval uating
the efficacy of a drug for |icensure.

DR. ENGLUND: Dr. DeGuttol a?

DR DEGRUTTOLA: | just wanted to coment
that | would certainly agree that we woul dn't want
to develop a study in which patients were going to
be randomi zed to an arm known to be inferior. But
as good as the data on entecavir | ook, there is
only 48-week efficacy data and we don't know about
| onger-termtoxicity even though the drug nmay be
used in the longer term O course, we don't know
about the longer-term carcinogenicity issues as
wel | .

So, | would be reluctant to characterize
too quickly Iam vudine as an inferior regi nen over

the long haul, which is what we are tal ki ng about,
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1 since that information remains to be devel oped. |
2 woul d certainly agree that observational studies

3 can provide a |ot of useful information and it may
4 turn out that only observational studies can be

5 done in this setting. On the other hand, | think

6 we ought to be a little careful about what we

7 concl ude.

8 DR. ENGLUND: Dr. Bartlett?
9 DR BARTLETT: | recognize Victor's point
10 completely. | think it is a good one. Another

11 comparator armcould be a nucl eotide that you coul d
12 al so ook at. One way to encourage people to

13 partici pate, recognizing that these trials are

14 likely to be done in resource limted areas of the
15 world, is through the provision of free drugs that
16 they m ght otherwi se not have access to. So, you
17 want to make sure it is a scientifically robust

18 study and the conparator arns represent the very

19 best standard of care, and then providing drugs to
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the participants mght be a good way to notivate
t hem

DR ENGLUND: Dr. Wod?

DR WOOD: | have several conments.
woul d have to agree that we can't make maj or
statenents regarding the superiority of entecavir
over lamvudine for the long term The one issue
though is that patients are increasingly very
sophi sticated and educated and they do know t hat
with any current viral infection resistance is a
problem Gven the fact that resistance clearly
energes to a significant level within one year of
treatnent on |anivudine, | think that that alone,
in addition to the other primary endpoint efficacy
data whi ch we have heard, may nake patients even
more reluctant to enroll in a random zed study.

One of the questions that | do have for
the sponsor, linking on to Dr. Bell's conments
about observational studies, is that we have heard
about 049 which is the planned five-year
post-treat nent observation study. | aminterested

in knowi ng what the target enrollnment is for that
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1 study; what percentage of patients are receiving

2 chroni c ongoing treatment or have all the patients

3 enrolled in this study stopped entecavir?

4 Then the third issue since, whatever the
5 design is of the post-nmarketing study, is to detect
6 excess incidence of non-hepatocellular carcinoms,
7 think there should be careful consideration given

8 to the types of screening tests that will be done

9 and recommended for these cancers of excess

10 i nci dence, and that would need to be clearly

11 defined, and there are sone issues of great debate

12 interms of what is the best way to do that.

13 DR. ENGLUND: We will have the sponsor

14 briefly address these issues.

15 DR MORGAN MURRAY: | am Dr. Mbdrgan

16 Murray, from Bristol-Mers Squibb. Study 049 is an

17 observational study that is ongoing and we have

18 enrol |l ed about 440 patients to date. W expect to
19 enrol |l about 1,500 patients. As an observationa

20 study, patients off of entecavir therapy m ght be

21 on other HBV therapies. As a rem nder, we also

22 have the 901 study as an ongoi ng study which is
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currently allowing up to four years of therapy on
entecavir, and that study is ongoing as well and we
have nearly 1,000 patients | believe enrolled in
that study.

Also, if | may make one clarifying point
about the post-marketing study, we are not
specifying that patients will be randonized to
entecavir versus lamvudine; it is versus any
nucl eosi de or nucl eotide so they can al so be
randomi zed to adefovir.

DR BARTLETT: Does that then mean that
they are not going to receive entecavir the other
drugs won't be provided by the study?

DR ENGLUND: That was Dr. Bartlett.

DR MORGAN MJURRAY: Mbst random zed study
drug is, indeed provided. W haven't nade any
formal decisions on this, and understand that
regul ations may vary fromone country to the next.

DR DEGRUTTOLA: |Is there any plan for
crossover for patients who have failed treatnent?

DR, MORGAN MURRAY: We don't have any

pl anned crossover in the studies. Patients are
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1 eligible to enroll if they are starting nucl eosi de
2 therapy or need to change their therapy. W are

3 not preventing swtching however, and we will

4 anal yze the switching information, patients who

5 switched differently.

6 DR DEGRUTTOLA: Have you given any

7 consideration to guidelines for when to switch, or
8 are you planning to just leave that totally to

9 physi ci an di scretion?

10 DR MORGAN MURRAY: The intent is that it
11 will be a normal use study so we are relying on the
12 physicians to practice according to the guidelines.
13 DR. ENGLUND: Does anyone have a specific

14 question for Dr. Mrgan?

15 [ No response]
16 Thank you. Dr. Mink?
17 DR MUNK: | find the coments about the

18 design of a randonmi zed trial very inportant and

19 think that we are getting nore and better data from
20 prospective cohort studies in other areas, and that
21 this is a concept, a design that really needs to be

22 | ooked into. In the area of cardiovascular risk |
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think we are getting sonme incredibly good data from
prospective cohort studies, and we shoul d | ook at
this here because | think there are sone very
difficult issues about random zation

The other factor that | think argues for
prospective cohorts is the whole definition of |ong
term | suspect that M. G odeck would Iike to see
Il ong term be considered | onger than five years out.

DR. ENGLUND: Dr. DeGuttol a?

DR DEGRUTTOLA: | just want to have a
comrent about limtations of observational studies.
I think it is an excellent idea but we have to keep
certain things in mnd. Here, when we are talking
about doing a conparison between nmalignancies
bet ween two groups we are tal king about
mal i gnancies of all different types. It is
different froma setting where there is one
particul ar outcone that you are focusing on. What
you woul d need in order to make inference from an
observational study and then use a historic contro
is to know that you had controlled for confounders,

not just for one condition but for all possible
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cancers, and | think that that is a tall order

Now, you rmay be able to detect very |large signals
in this kind of approach but what the sponsor said
is that they were powering their study to detect
quite nodest differences in increase in cancer.
And, it seens to nme that it would be very hard to
i magi ne that you could have sufficient confidence
that you had controlled for all confounders when
using historical controls to conpare to sone
observational studies to be able to reliably detect
modest size effects.

So, while | don't by any neans argue
agai nst the useful ness of doing observationa
studies, | think we need to keep sone of their
limtations in mnd. | also understand that there
can be sone difficulties in trying to nount a
random zed trial and there will be crossover and
other issues to deal with. But | think that this
potential should still be explored, particularly
since there are other licensed drugs that are
avai | abl e, because there are certain advantages to

a random zed trial that we cannot find in other
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appr oaches.

DR. ENGLUND: Dr. Paxton?

DR PAXTON: Yes, | just have to agree
that | think this is a very difficult decision that
we are dealing with right now. As an
epi dem ol ogi st, | dream about random zed and
controlled trials and, you know, whenever possible
I like to do thembut | admt that we have plenty
of exanples in the HV world of people voting with
their feet. For exanple, in post-exposure
prophyl axis early AZT trials you couldn't enrol
enough peopl e because people didn't want to be
randomni zed

I think it is quite possible that we may
find this going on with this thing as nore data
conmes out, and if the results that we saw today
continue where it looks |like entecavir is superior
to | am vudi ne we mi ght have problens getting people
to agree to randomi zation

I just want to bring up one thing. | was
made a little bit uneasy by the suggestion, and

don't renmenber where it canme from about one way to
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get people to agree to a random zed trial is
providing the drug free. | think that that has
ethical problens with it, you know, because of the
prescriptions agai nst undue inducenent for these
things. So, | think that is something that we
woul d have to take a really hard | ook at because
don't know that that in itself would be considered
to be following ethical normns.

DR BARTLETT: Yes, Dr. Paxton, | nmade
that comment and maybe | can answer you. | very
inmportantly prefaced it by saying that all the arns
need to reflect the highest standard of care. But
there are sonme popul ati ons, especially as you think
about the geographic distribution of hepatitis B
i nfection, who don't have access to any treatnent
and for whomall of this discussion is irrelevant.
If they can get access to treatnent in the context
of a clinical trial, | think that is a positive
t hi ng.

DR. ENGLUND: Dr. Johnson?

DR JOHNSON: | have just a logistic

question for the agency about the reporting of the
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1 pharmacovi gi |l ance plan. Wuld a clinician--after

2 seei ng the package insert, and in this current

3 climte of scrutiny of post-marketing safety, where
4 could we find these results? WII they be posted

5 on a web, or do they come back to you as a package?
6 How does this get reported back and presented to

7 the general clinicians?

8 DR. LEWS: 1In general there are

9 regul ations for post-marketing reporting that apply
10 to every approved drug. What Bristol-Mers Squibb
11 has proposed is sort of a beefed up version of what
12 is required for every drug. W have asked themto
13 do anal yses | ooking at sort of rates of

14 mal i gnanci es as they devel op and rates of other

15 critical events in hepatitis B on a six-nonthly

16 basis, and those would come in to the review

17 division for evaluation by our statisticians,

18 clinicians, nmcrobiologists, etc.

19 If there is nothing of particular note,
20 probably it would not be posted any particul ar
21 place. |If some trend was noticed, then that m ght

22 trigger sonething that nmight lead to different
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| abeling or to a "dear healthcare provider" letter,
or some other nethod of comunicating the results
to the general public.

DR. JOHNSON: So, basically no news is
good news?

[ Laught er]

DR. LEWS: That is probably the best way
to put it. But, you know, we are also stil
wor ki ng wi th nechani sns of how to provide better
conmuni cati on of ongoing safety evaluations to the
public and, as has come out in recent discussions
of other products, we are trying to be nore
transparent about those di scussions rather than
| ess.

DR, ENGLUND: Dr. So, you had a question?

DR SO | would like to raise a different
point. As a liver cancer specialist, you know, one
of the issues we have here is trying to al so
nmonitor the incidence of HCC in this post-marketing
study. So, | think it is inportant that the
sponsor really standardi zes the test used for

screening on enroll ment into the study, screening
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1 for HCC, because if you just use ultrasound, you

2 can nmiss |like 20 percent of the liver cancers.

3 you use AFP you probably m ss 50 percent of liver
4 cancer. So, currently the best test is triphasic

5 CT scan. You know, whatever method you are going

6 to use for screening at the time of enroll nent

7 this study, it really needs to be standardized.

8 DR. ENGLUND: Dr. Bell had a question?
9 DR BELL: | did have a question actually
10 for FDA. | agree with what Dr. DeGuttol a says

11 about the benefits of a random zed trial, and

12 wondered is there a nmechanismfor FDA to determ ne

13 or make sone kind of assessnment of whether this

14 random zed trial is actually working? 1n other

15 words, is it going forward as one woul d hope, such
16 that if all of the various concerns that have been

17 expressed about the feasibility and difficulties

18 potentially with nounting such a trial, if that

19 sort of assessnent could be built into this so that

20 if there is a need to do something else or shift

21 gears it can be identified in sone fashion?

22 DR LEWS: Again, there are regul ations
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in place for any approved drug. One of the things
that is required is an annual report of all ongoing
studies so enrollnent targets, things |ike that,
are reviewed annually. You may have Kkind of

ski pped over this in the conpany's slides but there
i s al so discussion of having i ndependent data
safety nmonitoring boards to review these data when
they get to certain |levels of patient exposure.

So, you know, when the details get worked out as to
whether it is every 5,000 patient-years or 10,000
patient-years, or whatever, there will be an
interimanalysis so, yes, that can all be built
into the study and to the reporting.

DR. ENGLUND: | would like to ask the
sponsor if, in your opinion, your proposed study
design for pharmacovigilance is feasible.

DR. MORGAN MURRAY: | will try to address
that. | will also ask Dr. Pierce if he would |ike
to conment further. W do have a | arge experience
in conducting large clinical trials and have lots
of tactics that we have used to enhance enrol | nent

and to enhance followup so that, while we may have
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1 attrition, the patients won't be lost to follow up
2 We realize this is a very |large study and we

3 realize that there could be some difficulties in

4 enrolling and we will, obviously, stay on top of it
5 and inplenent strategies to facilitate enrolling as
6 qui ckly as possible. Dr. Pierce, anything el se you
7 would like to add?

8 DR. PIERCE: Just a few points on this,

9 one, the direction | think our pharmacovigilance is
10 actually noving towards is large sinple safety

11 studi es and we have been encouraged by the agency
12 to pursue exactly this type of design. So, | think
13 there is confidence in the universe of

14 pharmacovi gi | ance that this is the correct way

15 forward and that these are feasible.

16 Per haps t he agency knows nore studies than
17 I do, but Pfizer is undertaking an 18, 000-pati ent
18 study. It is not a random zed study but observing

19 peopl e on a therapy for specific safety endpoints.
20 That is one.
21 The second point actually regardi ng sone

22 of this is that the success of these trials often
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258
is related to their sinplicity. You don't want to
wei gh them down with a |l ot of diaghostic testing.
BMS would |i ke to answer those in a nobre nested
fashi on, the types of things of CT scans and things
like that, but the real success of these is often
built into not involving the patient with nultiple
visits and nultiple diagnostics.

The third point is that this is a comon
disease and it is particularly comon in devel opi ng
countries where nmuch usage of the product will be.
That is where we would plan to conduct a | ot of the
enrol Il ment of the study really, where the disease
is. So, the conclusion to that was, yes, we
believe it is feasible.

DR. ENGLUND: Thank you. | think that is
actually very hel pful. Before you |eave, | just
have one other question. Wuld snoking be a
variable? | know it is supposed to be sinple but
we did hear fromour advisory comrittee on
carcinogenicity about the concern potentially of
snoki ng as a co-factor

DR. PIERCE: W do not plan to stratify on
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smoking but we will collect a detail ed
questionnaire on snoking so will analyze our data
on snoki ng history.

DR ENGLUND: Thank you. Dr. DeGuttol a?

DR. DEGRUTTOLA: | just have one quick
question about design. | understand the value, and
agree with the value of naking it as sinple as
possi bl e, and | understand why you don't want to
have specific guidelines regarding a crossover
But one concern is that in a study where you are
trying to show that really there is no difference
bet ween two arms, when you have crossover it tends
to bias things in the direction of there being no
difference. So, | just wanted to reconmend for
consi deration sonme kind of set of potential
gui delines for when to cross patients over if
peopl e believe that that is likely to happen, not
that those guidelines would have to be foll owed or
that all the tests would be required, and so forth,
but potentially consideration for sonme advice.

The purpose of that would just be to

understand a little bit better what the triggers
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were that led to switch because that kind of

i nformati on could be hel pful in doing | ater

anal yses where you try to tease out the effect of
bei ng on one drug or another, not being randomy
assigned to one or another but actually having
taken the drug in question. So, | would just

request consideration of sonme kind of docunent

describing current nedical advice, knowing it won't

be compl etely adhered to but m ght help reduce the

noise alittle bit. | would just ask whether
people think that is sonething that could be

consi der ed.

DECRUTTCOLA: Yes.

3 3 3

DR MORGAN MURRAY: Dr. Bozzette, would
you care to comrent, please?

DR BQZZETTE: Sure. H . | am Sam
Bozzette, fromthe University of California San

Di ego. | am advising the conpany on this aspect.

Al t hough the conpany is designing the trial, | can

say that they have not designed it conpletely and
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they are very flexible in terns of wanting to do
the best study possible.

In ternms of what we are tal ki ng about,
switching, | think there are two aspects to the
trial to be considered. One of themis that one
wants to know whether or not the aninal data
translates into a difference in human cancers. For
that, | couldn't agree nore with Richard and with
Victor that the crossover is going to be a problem
because it is going to nmix up the tine of exposure.
But in that circunmstance one could look at it as an
observational study. They are going to be having
67,500 years of patient followup. If you have the
initial random zation and you have some reasons why
people switch, there m ght be an opportunity to not
only look at the on-treatnent events but to try and
unravel sone of the reasons why people swtched and
try and correct sonme of the biases that are
associ ated with those sinple on-treatnment anal yses.
There is a variety of techniques that many people
on the panel know better than I

On the other hand, there is really no
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other way to get at the pragmatic question of what
happens when you choose to prescribe one thing
versus another thing with all of the nyriad of
factors, other than randoni zing people. That very
pragmati c question, what is the stream of events
and outcones in terns of not only noon-hepatic cel
carci nomas but hepatic cell carcinonas and
cirrhosis and, in fact, the ability to tolerate the
drugs and cross over to another treatnment. Al of
those things really can only be seen through

random zation. So, | think here a very strong
attenpt is being nade to answer the biologic
gquestion and the clinical question in a very strong
way.

DR. ENGLUND: Thank you. Dr. Mink?

DR. MUNK: Yes, | am encouraged to hear
what Dr. Bozzette has said. At the same tine, |
want to echo what Dr. Paxton said. Particularly
with the know edge that the conpany will be
devel opi ng this product in the devel oping world, |
think we have to be extrenely careful with the

definition of equipoise which could be very
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263
definition in different countries, in different
parts of the world. The provision of free drug
coul d be an unreasonabl e i nducenent, Kkind of
overwhel mi ng the deci si on about equi poise that we
m ght have in the U S. So, | would just encourage
the conpany to be extrenely careful as the trial is
designed to address that issue.

DR. ENGLUND: Dr. Haubrich?

DR HAUBRICH | want to put Sam on the
spot again, if | could. | know you have probably
t hought of this but obviously random zed is the
best way but if that turns to be unfeasible or have
the problenms that we have addressed, could you use
a different observational strategy, nore |like you
did with the HHCSA [?] study and use that to try to
address a priori sone of the potential confounders
that you woul d have with an observational study?

DR BQZZETTE: Yes, | think that you could
use the full armanmentarium of techniques to try and
sort through the biases involved. But |I would hope
that it will be possible to accrue this,

particularly since we are tal ki ng about standard of
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1 care. It may well be that unusual things will have
2 to be considered. | nean, it may be possible that
3 standard of care is even--this is a suggestion--is
4 entecavir in some circunstances. So, one is going
5 to have to be flexible I think in terns of the

6 design. But as long as people are being accrued

7 and being observed in a standardi zed fashi on you

8 really do have a prospective observational study of
9 a pretty hefty size.

10 So, it seens to nme that that is really the
11 default, that the worst you are going to do is to
12 have a very large, worldw de prospective

13 observational cohort. Even if the randomi zation

14 turns out to be random zation to advice, advising
15 soneone to start one treatnent rather than the

16 other, you will have a situation a lot like the one
17 that Dr. DeGuttol a described for sw tching, which
18 is that you will have a little bit of a lever to

19 try and pry apart direction versus preference and
20 separate those factors and perhaps reduce bias that
21 way.

22 DR ENGLUND: Thank you. Dr. Birnkrant,

file:////[Tiffanie/c/Dummy/0311ANTI.TXT (264 of 276) [3/22/2005 1:55:49 PM]

264



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

woul d you |ike even nore advice fromus?

DR. BI RNKRANT: A really quick question as
pertai ns the pharmacovigi |l ance study, they had
proposed a study of five to eight years. Could we
just get a quick discussion on the duration of the
trial? In other words, should it be what was

proposed or should it be |onger?

DR. ENGLUND: I would |like to ask our
statisticians, |like Victor.
DR. DEGRUTTCOLA: Well, | think the issue

al ways cones down to the value of the information
and the feasibility of doing the study. Ooviously,
long-terminformation is always useful but getting
information in a reasonabl e amount of time is also
important. |If one believes that if entecavir is
likely to have an inpact in inducing a cancer, that
inmpact is likely to be seen within five to eight
years, then obviously one can increase the power to
detect that study by having a fairly |arge sanple
size, which is the case for this particul ar
proposal which allows you to detect a reasonabl e
signal in terns of increased risk

Now, if the risk of the cancer doesn't
increase for the first eight years but increases

sonetine in the future, then obviously this kind of
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study won't be able to detect it. So, | think the
question really turns on what biologically is
reasonable in terms of the amount of tine it would
take entecavir to have an inpact on the risk of
cancer.

DR BI RNKRANT: So then we may need to
reassess at various time points and as we are
approaching that fifth to eighth year nake a
determ nati on whether or not the trial should be
conti nued or not.

DR. ENGLUND: | would just like to add
that as this drug gets used in adol escents and down
to children five to eight years is not sufficient
and, hopefully, we would welcone this drug in
pediatrics but | also think that the surveillance
woul d need to be longer in that age group

DR. BI RNKRANT: We understand that.

DR ENGLUND: Dr. Mink?

DR MUNK: | think there clearly are
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options other than extending the proposed |arge
simple trial, and I would encourage the sponsor to
work with the FDA to | ook at alternatives because |
think several of us would like to see |onger-term
moni toring, whether it is of pediatric patients or
of adult patients, and that doesn't necessarily
have to happen within the context of the large
simple trial

Question No. 6

DR. ENGLUND: W are going to nove ahead
to Question nunber 6 which, in fact, gives everyone
a |l ast chance to address your pet issues. Question
nunber 6 is are there other issues that you woul d
like to see addressed through post-marketing
commi t nent s?

I would just like to ask one question of
the agency, and that is how are these enforced? In
other words, it is a post-marketing |icensure but
this particular product is absolutely inportant, we
all are agreeing, for advising or reconmendi ng
| icensure based on these proposed studies. How can
you enforce this?

DR. BI RNKRANT: Well, the post-nmarketing
conmitnment requests are public so the public will

be nmade aware of them This is an extremnely
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i mportant situation given the discussion we have
just had on question nunber 5 related to the
phar macovi gi | ance study, so we will also be
extrenely vigilant in attenpting to get the data
fromthat clinical trial.

Wth regard to enforcenment, under
accel erated approval regul ati ons post-marketing
commitnents are mandatory. Under a traditiona
approval type of approach, |less so. But,
nonet hel ess, they are public.

DR. ENGLUND: Thank you. Dr. Wod?

DR WOOD: | would like to request that
the conpany and the sponsor seek to collect data
about sustained viral suppression so that the

duration of exposure could be nmnimzed to the

drug. | think the sooner that we get those kinds

of answers, whether a certain specified duration of

treatnment results in significant sustained

suppressi on, woul d be very advant ageous to

file:////[Tiffanie/c/Dummy/0311ANTIL.TXT (268 of 276) [3/22/2005 1:55:49 PM]

268



file:/lllITiffanie/c/Dummy/0311ANTI. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

clinicians as well as to patients.

DR ENGLUND: M. Grodeck?

MR, CGRODECK: This is less of a question
and nore of a statement or reminder that while
viral suppression is nice, the true goal is
seroconversion. Wen you look at all the avail able
treatnents it all boils down to a certain | ow
nunber of people seroconverting, and | just don't
want us all to |ose sight of the bhigger picture
because we are selling a |ot of drugs to suppress a
virus and we are adding in a |ot of problens.
Interferon actually shows sone role in
seroconversion, and | just want to rem nd the
group, both the agency and the applicant, that
where we are really headed is seroconversion.

DR. SEEFF: | have a question. Were did
the nane Baracl ude cone fronf

DR, MORGAN MURRAY: Dr. WI ber, would you
answer that for us, please?

DR. WLBER: Dr. R chard Wlber. 1In a
drug's devel opnent as it is approaching

commercialization a nane has to be selected. The
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nane has to be reasonable in terns of the capacity
to use it around the world. CQur marketers woul d
like it to have sonme link to sonething about the
drug or the process. A variety of these processes
generate long lists of nanes which then, in the
end, have to clear a nunber of regulatory hurdles
both here and around the world. They cannot be too
close to other drug nanes so that there would be a
medi cation error potentially--a whole | ot of other
processes. The nanmes are submitted to regulatory
agencies for vetting, as well as our own |ega
processes. It is a generally standard process and
sonmetines interesting nanes arise fromthat
process.

[ Laught er]

DR. ENGLUND: Dr. Schwarz?

DR. SCHWARZ: | just wanted to ask if
there are any studies planned in adults w th nornal
liver enzymes. | raise the question because, of
course, the approved agents to date--interferon and
| ami vudi ne and adefovir--all are at |east nost

effective in patients with elevated ALT. Yet, you
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| ook at the antiviral efficacy and many of us, or
at least the pediatric hepatol ogists, follow |l arge
nunbers of children with very high viral |oads and
normal ALT values. So, | just wonder if there is
any consideration to a small nunber adult trial in
nornmal ALT patients.

DR ENGLUND: Dr. Morgan will answer.

DR. MORGAN MURRAY: We currently don't
have any studies planned in HBV-infected patients
with normal ALT. However, as we, hopefully, enter
the post-marketing phase with the drug we will be
talking with investigators and health authorities
wor | dwi de to define what additional studies we
shoul d be conducting with entecavir.

DR. ENGLUND: Are there any other

questions for Dr. Myrgan? Dr. Sherman?

DR. SHERMAN: Can you comment on any plans

to do specific studies in patients with rena
di sease, renal dialysis patients, who have chronic
hepatitis B? | know you have gui delines for dose
adj ustnent but are there any plans to do specific
studies in that popul ati on?

DR. MORGAN MURRAY: Dr. WIber, do you
have any additional coments on our proposed

st udi es?
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1 DR. WLBER: | believe, as was pointed

2 out, we have an ongoing, currently enrolling study

3 wi th deconpensated patients, nmany of whom have

4 renal conpromise. W will get a lot of information

5 t here. If this is an area of further interest we

6 will be glad to talk to the agency and ot her

7 investigators in ternms of refining that information

8 and making it nore robust.

9 DR ENGLUND: Dr. Mnk?

10 DR MUNK: | inmagine it is fairly high on

11 the conpany's list but | would certainly want to

12 see a resistance analysis of virologic

13 br eakt hroughs on entecavir.

14 DR. MORGAN MJURRAY: In all of our ongoing

15 studi es we continue to nonitor resistance and
16 r ebound.

17 DR ENGLUND: Dr. Fish?

18 DR FISH Can you conment, other than in

19 the H V-infected popul ati on, are other conbi nation
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studi es planned of oral therapies?

DR. MORGAN MURRAY: We don't have any
conbi nation studies currently planned but, as
said, we will be discussing studies with health
authorities and investigators and that is a | ogica
avenue for us to pursue.

DR. ENGLUND: Thank you. Wth that, |
would Iike to give a real brief summary unl ess
there are any other final comments fromthe
comittee. Dr. Wod?

DR. WoOD: The only comment | have woul d
be to commend both the sponsor and the agency. |
thi nk when we had di scussions two or three years
ago regardi ng the approval of adefovir--we clearly
have seen a new standard established regardi ng an
NDA proposed for hepatitis Bthat | think really
shoul d becone the standard regardi ng the gl oba
popul ation, the experience of antigen positive,
anti gen negative patients, treatnment experience
patients and patients with co-norbid conditions.

DR, ENGLUND: Any final conmments fromthe
agency?

DR. BI RNKRANT: After you sumup | wll
make a brief comment.

DR. ENGLUND: Well, Dr. Wod took the
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words fromne. | was involved, and many of us here
were involved in the neeting several years ago and
I would just like to, for the whole comittee,
conpl i nent and congratul ate both the conmpany and
the agency for presenting us with a very conpl ete,
wel | - bal anced and very wel | -docunent ed and
referenced study. | think it nade our jobs nuch
easi er and we appreciate that.

I think we have been able as a comittee
to determine that entecavir is a new drug with a
very favorable benefit, with potential risks that
will be | ooked for and ascertai ned as studies go
on, and we feel confident that that will be done
with the overseeing of the FDA. W are happy with
the trials, as Dr. Wod pointed out. It is
wonderful to see big enough trials in the risk
groups that we have been interested in, both the
antigen positive and antigen negative and now, of

course, the lam vudine resistant. So, that has
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been very good to see and the data appears to us
robust and when reanal yzed very well put together.

I think we still have some questions, as
we do with any new drug, and these questions are
i mportant and we woul d expect sonme answers fromthe
conpany. W hope to see these. W want to know
the optinmal duration of therapy. W aren't pinning
you down on that yet because we understand trials
are in progress but for clinicians this is
critically inportant. W need to be able to tel
our patients when they walk in the office that you
are going to be on this drug for years or not.

We need to be able to get this into
pediatrics. W have discussed this. W need to
know what kind of followup we are going to need to
do in our patients; who respond or don't respond to
this therapy. And, we need to be able to give them
advi ce about nalignancy and the potential risk
t her eof .

I look forward, and we | ook forward as a
conmittee, to hearing nore about this in the

future. So, thank you fromthe comrttee and
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1 will turn it over to Dr. Birnkrant.

2 DR. BI RNKRANT: Thank you. | would al so

3 like to thank the conmittee and the consultants for
4 the lively and inportant discussions that were held
5 today. They were quite helpful to us and we will

6 take what was di scussed today back to the agency so
7 that we can continue our work on this application

8 and work with Bristol-Mers Squi bb in devel oping a

9 strong and robust post-marketing plan as well.

10 Thank you very much for all of your help.

11 DR. ENGLUND: Thank you. The neeting is

12 adj our ned.

13 [ Wher eupon, at 3:17 p.m, the proceedings

14  were adjourned.]

15
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