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PROCEEDI NGS
8:35 A M

DR GQULICK Good norning, everybody. [|I'm
Trip @Qulick from Cornell University in New York and
|'m pleased to call to order this neeting of the
Antiviral Drugs Advisory Conmttee.

I'd like the nmenbers of the Commttee to
i ntroduce thenselves. Please state your nane and your
affiliation for the record. And we'll start with Dr.
Sun.

DR SUN. Eugene Sun, Abbott Laboratories.

M5. THIEMANN:  Lillian Thi emann, Vi sionary
Heal th Concepts and the Wnen's HV Coll aborative of
New Yor k.

DR HOOFNAGLE: Jay Hoofnagle with the
Division of D gestive Diseases and Nutrition, N DDK
N H.

DR SO Sam So from Stanford University.

DR ALTER MriamAter fromthe D vision
of Viral Hepatitis, Centers for D sease Control and
Preventi on.

DR JOHNSON: Victoria Johnson, |Infectious
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D seases, UAB.

DR ENGLUND: Janet Engl und, Departnent of
Pedi atrics, University of Washi ngton.

DR QLICK On the tel ephone we have Dr.
Stanley. Can you hear us Sharilyn?

DR STANLEY: Yes, good norning, Trip,
here | am

DR Q@QJLI CK: Ckay, and just state where
you're from

DR STANLEY: Texas Departnent of Health.

DR GULICK Thanks. Thanks for joining
us.

DR. FLETCHER: Court ney Fl et cher,
Depart nent of d i ni cal Phar macy, Uni versity  of
Col orado Heal th Sci ences Center.

DR TURNER Tara Turner, Executive
Secretary for the Commttee.

DR WOOD: Lauren Wod, HYV and AIDS
Mal i gnancy Branch, NC, N H

DR WONG Brian Wng, VA Connecticut
Health Care System and Yal e University.

DR KUMAR Princy Kumar, Georgetown
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Uni versity, Washington, D.C

DR FLEM NG Thomas Flem ng, University
of Washi ngt on.

DR PETRI CO N: Emanuel Petricoin, CBER
FDA.

DR TAUBER  Bill Tauber, FDA, CBER

DR MARZELLA: Lou Marzella, D vision of
Ainical Trials, CBER

DR S| ECGEL: Jay Siegel, Ofice of
Ther apeutics at CBER

DR Gl &K Thanks, everyone. To start
off, I1'd like to call on Dr. Deborah Burncraft of the
Agency who would like to say a few words.

DR BURNCRAFT: Good norning. 1'd like to
acknowl edge Dr. Brian Wng's service on the Antiviral
Drugs Advisory Commttee. Dr. Wng is Associate
Professor of Medicine at Yale University School of
Medicine and Chief of Infectious D seases at the VA
Connecticut Health Care System

Dr. Wng has served on this Conmttee in
an exenplary fashion since 1998, providing input and

insight on sonme very difficult and interesting
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del i berations that we've had. So today, we'd like to
recogni ze your service with a letter of recognition
and a certificate of appreciation and a placque wl
be comng to you and we look forward to working with
you as a consul tant.

Thank you very much for all of your helnp.

DR WONG Thank you.

(Appl ause.)

DR GULICK Brian, | can add that we wll
m ss your uncanny ability to cut through things and
strai ght takes on the questions and issues.

Ckay, Tara Turner will read the Conflict
of Interest Statenent.

DR TURNER Thank you. The follow ng
announcenent addresses the issue of conflict of
interest with respect to this neeting and is nade a
part of the record to preclude even the appearance of
such at this neeting.

Al Commttee Menbers and consul tants have
been screened for conflicts of interest with respect
to the products at issue, conpeting products and their

sponsors. The reported financial interests have been
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evaluated and it has been determned that the
interests reported by the participants present no
potential for a conflict or the appearance of such at
this nmeeting with the foll owi ng exceptions.

Dr. Thomas Flemng has been granted a
wai ver under 18 USC 208(b)(3) for his participation on
a data safety nonitoring board for a conpetitor to
Pegasys, peginterferon alfa-2a and Copegus ribavirin
on an unrelated matter. He receives less than $10, 001
a year.

Dr. Princy Kumar has been granted a waiver
under 18 USC 208(b)(3) for her participation on a
scientific advisory conmmttee for a conpetitor to
Pegasys and Copegus. She receives less than $10, 001
per year. Dr. Kumar has also been granted a waiver
under 21 USC 355(n)(4), anendnent of Section 505 of
the Food and Drug Adm nistration Mdernization Act for
ownership of stock in a conpetitor to Pegasys and
Copegus. The stock value is | ess than $5,001.

A copy of the waiver statenents may be
obtained by submtting a witten request to the

Agency's Freedom of Information Ofice, Room 12A-30 of
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t he Parkl awn buil ding. W would also like to note
that Dr. Eugene Sun 1is participation in today's
nmeeti ng as t he Acting Non-vot i ng | ndustry
Repr esent ati ve.

Wth respect to FDA's invited non-voting
patient representative, M. Lillian Thiemann, has
reported interests that we believe should be nade
public to allow the participants to objectively
eval uate her comments. In the past, M. Thiemann has
received grants from Angen, Roche and Schering for
hepatitis C virus educational prograns. In the event
the discussions involve any other products or firns

not already on the agenda for which FDA participants

have a fi nanci al I nterest, t he partici pants
i nvol venent and their exclusion will be noted for the
record.

Wth respect to all other participants, we
ask in the interest of fairness that they address any
current or previous financial involvement wth any
firmwhose product they may wi sh to comment upon

Thank you.

DR QGUICK:  Thanks very nuch. Dr. Karen
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Weiss from the Agency wll nmake a few introductory
remarks for this norning s neeting.
DR VEI SS: Good nor ni ng. | just also

want to extend ny welcone to the Commttee and to the

public and to thank you all in advance for what | know
will be a very interesting discussion later this
af t er noon.

One of the reasons we're here, there are a
nunber of reasons why, but alnost a year ago in
Decenber of '01 we updated this Conmttee on another
interferon based therapy for the treatnment of chronic
hepatitis C infection and we had a very, | think,
vigorous and useful discussion and at that tinme the
Commttee and nenbers of the public all asked that
next time applications conme before this Conmttee that

we bring themto the Commttee a little bit earlier in

the process so that there wll be a tinme for
addi ti onal input as the FDA goes through its
processes. And so we heard that nessage. Ve

appreciate that there is a large anmount of interest in
the community for products intended for the treatnent

of hepatitis C infection. There are a lot of
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interesting questions and we | ook very forward to your
i nput and to the discussions.

| think that Hoffman-LaRoche is to be
commended for comng to the Commttee and bringing to
the Agency such a thorough and extensive application
and evaluation of their conbination of Pegasys,
Copegus for the treatnent of patients with hepatitis C
infection and then lastly, this review was a joint
effort between nunerous individuals from the Center
for Drug Evaluation and Research and the Center for
Bi ol ogics Evaluation and Research, brought together
experts from a nunber of different disciplines who
canme together in this collaborative effort to review
this application and those people are all too nunerous
to tell you all their names, but | want to thank
everybody for all their hard work and with that |
would like to then just introduce Emanuel Petricoin
who will bring to you sone introductory comments about
this application.

DR PETRI CO N Good norni ng. "1l be
tal king over the next 5 to 10 mnutes or so about the

bi ol ogi ¢ component of this submssion, the Pegasys
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conponent which is conprised of a pegyl ated
i nterferon. The interferon alpha-2a biologic is
reconbi nant, human |eukacyte interferon produced in
E.coli. Mol ecul ar wei ght approxi mately 19, 000
Daltons. The pegylated noiety is approxinmately 63, 000
Dal t ons. This is a lysine based pegylation, that is
t he pegylations occur on the lysines of the interferon
nmol ecule and therefore the nolecule itself 'S
conprised of multiple isoforns.

Al l of the critical conponents that
produce this conpound have been inspected by the FDA
within the last several nonths and all outstanding
i nspection and CMC issues have been resolved and they
were mnor to begin wth. I nspection of Roche
Penzburg facility occurred in July. This is for the
Pegasys nolecule that's been approved recently. The
critical conponent, the pegylation entity itself
manufactured by Shearwater has been extensively
reviewed and the conmpounding that takes place at
Nutley in the formulation of the product itself was
recently inspected in August on all outstanding and

mnor issues that were noted at the tinme have been
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resolved prior to the approval of the Pegasys nol ecul e
itself.

Now there were changes in manufacturing
that took place after the critical Phase IIl trial
These changes were nade to the product and
manufacturing to address the market supply and the

critical market supply issues that would have to then

be addressed going forward. These changes require
eval uati on of anal yti cal conparability in
phar macoki netic profiles. Now at that tinme, PK

conparability was not denonstrated. However, through
t horough and rigorous eval uation by Roche who is to be
cormended for their rigorous evaluation of the
nol ecule and a lot of hard work by the Agency worKking
with Roche, It was det er m ned t hat pr oduct
specifications could be tightened and a new PK trial
was performed that then conpared the Phase 111
material to the comercial product that was nade under
ti ghtened specifications.

The result of this trial denonstrated
conparability at the PK level for the Phase II

material conpared to the commercial product.
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W reviewed the time line for the BLA/ NDA
for the Pegasys conponent. W received this
application May 22, 2000. A conplete response letter
was issued April 10, 2001. The PDUFA goal date for
this was April 12, 2001.

For t he PK trial, nmeet i ng and
consul tations between CBER and the sponsor for the
clinical trial to evaluate PK conparability was
initiated and conpleted between April 2001 and April
2002. So this is when Roche went back, worked wth
the Agency, redid a PK trial to denonstrate
conparabi lity under tightened specifications that was
then denonstrated. A conplete response to the
conpl ete response letter was received April 16, 2002.

The PDUFA action goal date was Cctober 16, 2002 and
t he application was approved on that date.

The peginterferon alpha-2a, the Pegasys
conponent and the co-Pegasys was received June 3, 2002
wi th the PADUFA action goal date Decenber 3, 2002.

Conclusions are this tinme for t he
nol ecule, the OMC part of this presentation for

Pegasys, changes in manufacturing were nade after
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Phase 1I1 trials to address market supply, required
further denonstration of PK conparability to the
conmer ci al product.

The Agency worked w th Hof f man-LaRoche as
they thoroughly evaluated the PK and anal ytical data.

Based on this, product specifications were tightened
to ensure product consistency, robustness of the
process and PK equival ency. That was denonstrat ed.
And all OCMC issues and pre-approval for Pegasys
i nspection itens were resol ved.

For the ribavirin conponent, there's stil
some small outstanding issues, a snmall anount of data
for the NDA still needs to be submtted and revi ewed
and that's on-going and shouldn't cause any problens
for the final product.

"1l take any questions at this tine.

DR QALICK Can you just help the
Commttee with the abbrevi ati on PDUFA?

DR PETRI CAO N Certainly. That's the
Prescription Drug User Fee Act. These are ml estones
that are Congressionally set so that we neet sone type

of deadline that is a reasonable anount of tine to
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review all the data, the product dat a, t he
pharmacoki netic data, the «clinical data for any
product that's submtted to the FDA

DR QAU CK Thanks. Are there other
questions for Dr. Petricoin?

Dr. § ogren?

DR SJOGREN. | have a question. | sawin
one of your slides that the pegylated product is 63
ki | oDal t on. W've grown accustoned to seeing 40
kiloDalton in presentations at najor neetings. I's
that a significant difference? Wy 63 kiloDalton in
your slide and why 40 ki | oDal t on in ot her
presentations?

DR PETRI CAO N The peg noiety itself is
40 kil oDalton, the final product, the interferon which
is about 20 kiloDalton and then the peg conponent
conpri se about a 60 kil oDalton final nolecule.

DR SJIOGREN: So it's the sum of both.
Thank you.

DR QGQULICK VW are going to have plenty
of time for questions after the norning presentations.

Are there any other burning ones for Dr. Petricoin at
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this tinme?

Ckay. Thank you.

G eat, we'l | nove to the sponsor
presentation from Hof f man- LaRoche.

(Pause.)

DR TEUBER H , good norning. Thank you
very much, Dr. Qulick and good norning to FDA, Menbers
of the Commttee. M/ nanme is Dr. Candace Teuber and
|'m the regulatory |eader for Pegasys. On behal f of
Roche, we're pleased to present to you today our
Pegasys, peginterferon alpha-2a and Copegus, Roche's
ribavirin in conbination therapy devel opnent program

The conbi nati on t her apy devel opnent
program was submtted to FDA as a BLA for Pegasys and
an NDA for ribavirin in June of this year as nentioned
by Dr. Petricoin.

W'd also like to nention that we'd I|ike
to thank FDA for acknow edging the collaborative
efforts and hard work that went into working together
for the nonotherapy application and also in working
together for the conbination application in making it

today to the Advisory Commttee.
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The approved indication for Pegasys
nmonot herapy is as follows on the slide. Pegasys
peginterferon alfa-2a is indicated for the treatnent
of adults wth chronic hepatitis C who have
conpensated liver disease and who have not been

previously treated with interferon al pha.

Patients for whom ef ficacy was
denonstrated included patients wth conpensated
cirrhosis. Al so, t he approved dosage and

admni stration for Pegasys and nonotherapy is 180
m crograns adm ni stered subcut aneously once weekly for
48 weeks.

And we're before the Conmttee today to
seek approval for Pegasys and Copegus in conbination
to expand this indication as foll ows:

For Pegasys peginterferon alpha-2a in
conbi nation with Copegus ribavirin for the existing
nmonot her apy i ndi cati on.

In addition, the data we'll be presenting
to the Commttee also supports an expansion of the
dosage and admnistration section for a nodification

of the treatnent duration of ribavirin dose according

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

19

to the inportant prognostic factor of genotype.

In looking at the regulatory history of
the application, the USIND was submtted in July of
1998 and subsequent to the IND filing, we had several
key interactions with the Agency including an end of
Phase |1 nmeet i ng, the granting of fast track
designation, a pre-BLANDA neeting wth both --
jointly wth CBER and CDER which resulted in the
filing of the NDA and BLA applications in June.

As ment i oned previously in t he
presentation and also by Dr. Petricoin, nonotherapy
for Pegasys was approved on Cctober 16th this year and
we're before the Commttee today to seek approval for
Pegasys and Copegus in conbination for hepatitis C

Qur presentation wll begin wth an
overview of the Pegasys and Copegus devel opnent
program by Dr. Joe Hoffman. Dr. Hoffman is the Vice
Pr esi dent and Goup Leader for Virology and
Transpl antation dinical Devel opnent at Roche.

Qur Phase 11l findings from our two
pivotal trials will be presented by Dr. Frank Duff and

Dr. Duff is the dinical Leader for the Pegasys
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Devel oprment Program

Dr. Jonathan Sol sky, our Director of Drug
Safety and Ri sk Managenent, wll be presenting the
safety findings in the trials and Dr. Hoffman wl|
conclude with a risk benefit assessnent.

W also have two hepatol ogy experts who
are available for your questions today, Dr. Don
Jensen, Director, Section  of Hepat ol ogy, Rush
Presbyterian St. Luke's Medical Center from Chicago,
I[Ilinois; and Dr. Mtch Schiffman, Chief Hepatol ogy
Secti on, Virginia Commonwealth University Health
System Medical College of Virginia in R chnond.

W al so have several Roche experts who are
avai l able for questions, Dr. Mke Brunda from dinical
Science and Dr. Brunda was responsible for the design
and analysis of our Phase 11l trials; M. Celine
El i ahou, our t oxi col ogi st ; Ns. Any Li n, our
statistician; and Drs. Matthew Lanb and Karin Jorga
from A inical Pharmacol ogy. And with this, I'd like
to turn the presentation over to ny colleague, Dr.
Hof f man.

DR HOFFMAN: Thank you, Candace. Over
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the next few mnutes, 1'd like to give you a rationale
for the devel opnent of Pegasys, briefly review the
clinical program and then discuss dose selection in
t he conbi nati on therapy program

W first began devel opi ng Pegasys back in
1997, the only approved therapy for chronic hepatitis
C was standard interferon three tines per week. Wat
|'ve shown here are sone of the results that could be
expected with that therapy. These actually cone from
our nonot herapy program from the control arns. And
what you can see here wth sustained virological
response on the Y axis, overall responses of |ess than
20 percent; responses in genotype 1 are only about 7
percent; responses in cirrhotics about 5 percent; and
in those patients with genotype 1 with either high
viral load or cirrhosis, only about 1 to 2 percent.

A probable explanation for this is given
on this slide which shows the activity tinme profile of
interferon given three tines per week and what you can
see is following an initial dose, there's a rapid
upstroke in activity, followed by a rapid downstroke

such that between doses, there is no detectable drug
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and it's during these tinmes that the virus can
rebound.

Pegasys was developed to overcone this
[imtation. Wat you see here is the interferon which
is about 20 kil oDal t ons, interferon al pha-2a,
covalently bound to a branched 40 kil oDalton
pol yet hyl ene gl ycol noiety.

This results in the mintenance of a
soluble fornulation that retains it's internodul atory
and antiproliferative properties and because of
i nproved pharnacokinetics, has a sustained action
provi ded both by a decreased cl earance and an extended
absorptive phase.

It has a relatively limted volunme of
distribution that allows for fixed dosing.

This is a concentration tine profile for
Pegasys and what you can see here is following a
weekly dose that there's maintenance of concentration
through the end of the dosing period, thereby
mai ntai ning antiviral pressure through that tine.

Now | previously nentioned that the vol une

of distribution for Pegasys is relatively small, it's
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smaller than that of other available interferons and
what that results in is a relatively consistent
cl earance shown here for a broad range of weights,
from 45 kiloDaltons up through 95 or 100 kil oDaltons.
This consistent clearance results in relatively
consi stent concentration in the blood across weights
and therefore allows for fixed dosing.

As has been  nentioned, Pegasys as
nmonot her apy was approved |ast nonth and I'm only going
to go over results as they pertain to the conbi nation
program Wthin that program of nonotherapy, we did
four studies, a dose finding study in Phase I1,
non-cirrhotic patients, a powered study in patients
with cirrhosis and then two, pivotal Phase Ill trials,
one versus standard interferon and one versus an
i nduction reginmen of interferon.

In that program there were 1600 patients,
approxi mately 1,000 received Pegasys and about 600
recei ved the control.

So what's the appropriate dose of Pegasys?

Qur first trial was a Phase |l study, proof of

concept, dose finding trial in patients wthout
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cirrhosis. And what we did was to conpare interferon
al pha-2a, three mllion units three times per week to
four weekly doses of Pegasys; 45, 90, 180 and 270
m crograns. And what you can see here is that all of
the doses, all of the dose groups of Pegasys had a
hi gher sustai ned virol ogical response than the
interferon which was only 3 percent and that there was
a dose response from 45 up to 180 mcrograns.
| nportantly, at a higher dose of 270 mcrograns, there
was a plateauing of the effect and there was an
increase in the need for dose nodification.

So the two highest responses were seen at
90 and 180, 30 and 36 percent. But when you | ooked
closely at this, nore closely and look at it by
response to genotype 1, what you see is that in 180
m crogram group, the response was 31 percent versus
only 14 percent in the 90 m crogram group. So these
results were very encouraging, but also indicated that
180 m crograns was the appropriate dose.

The second trial that we conducted was a
power trial in patients with cirrhosis. Again, we

used interferon alfa-2a, three mllion units, three
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times per week as the control. And this tinme we
| ooked at two weekly doses of Pegasys, 90 and 180
m crogr ans. W used the 90 mcrogram dose group in
this trial as well because as everyone here knows,
patients with cirrhosis tend to be older, tend to be
sicker, can be nore nedications, so we wanted to have
a back up dose in this popul ation.

Once again, in both of the Pegasys dose
groups, the responses were higher than in the control.
Ei ght percent in the control; 15 percent in the 90
m crogram and 30 percent in the 180 m crogram group
| mportantly, only the 180 mcrogram group achieved
statistical significance in terns of superiority to
the control.

Once again, very encouraging results in a
difficult to treat population and again indicating 180
mcrograns to be the appropriate dose. Now in one of
two phase 3 trials we inserted a 135 mcrogram arm
the purpose of which was to investigate a step down
dose between 90 and 180. Once again the control arm
interferon al pha-2a, three mllion units, three tines

per week and what you can see here are the results,
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both the 135 and the 180 m crogram dose groups
achieved statistical superiority over the control
group. The sustained virologic responses at week 72
were not different. However, if one |ooked at interim
virol ogical points here the week 24 is shown, there
was a consistency in higher responses in the 180

m crogram gr oup.

In addition, we |ooked at histology. It
was only the 180 m crogram group that showed
statistically significant i npr ovenent over t he

interferon control.

From a safety standpoint, what you see
here for 135 and 180 are major safety findings, severe
AEs, serious AEs including treatnent related, AES in
| aboratory abnormalities resulting in wthdrawal and
AEs in |laboratory abnormalities resulting in dose
nodi fication. The nunbers are very simlar, a slight
increase here in the 180 mcrogramgroup in terns of
dose nodi fications. However, it's inportant to point
out that these patients were generally dose reduced to
135 mcrograns while these patients were generally

reduced to 90 mcrograns which is <clearly a
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subopti mal dose.

Based on these and other data, the 180
m crogram dose was approved in Pegasys nonotherapy in
the United States and el sewhere.

And just to summarize the results of the
nonot herapy program 1've already shown you this slide
of results with standard interferon and these are the
result from our pivotal trials program Once agai n,
overall wth Pegasys, 180 mcrograns; 28 to 39
percent versus |less than 20 percent; 22 to 28 percent
versus about 7 percent in genotype 1; 30 percent
versus approxinmate 5 percent in cirrhotics and in the
difficult to treat, geno-1 high viral |oad and geno-1
patients with cirrhosis, 13 to 14 percent versus about
1 to 2 percent.

So very encouraging results including
difficult to treat patients, but clearly a |ot of room
for inprovenent, especially down this end.

That's why we proceeded into a conbi nation
t herapy program which is summari zed here. The program
consisted of three trials, a pilot safety study and

then two registration trials that you'll hear about in
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nore detail today.

Before noving forward, just a few words
about ribavirin. Wen conbined with interferon, there
is inproved efficacy over interferon alone. It is
teratogenic in animals and nmnutagenic and induces
henol ysi s.

The dose of 1000 or 1200 mlligrams per
day is safe and efficacious with standard interferon
and is an approved regi nen, Rebetron.

And the 1000 or 1200 mlligram ribavirin
dose was conbined with Pegasys in the pilot safety
st udy.

Now whereas the pharnacokinetic data did
not support weight base dosing for Pegasys, it is
reasonable to take weight into consideration in dosing
ri bavirin.

What you see here is a sinulated exposure
by body weight. Here you have the AUC according to
body weight for a dose of a 1000 m crograns and what
you can see is that as weight increases there is a
drop with 1000 m crograns which would continue in that

fashion at the higher weights. So what's done is that
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the patients who weigh 75 kilograns or nore, the dose
is increased to 1200 mlligranms which gives this step
up and then a continued decline, but when one | ooks
across a broad range of weights, there's a relatively
narrow band of concentrations that are seen.

As | nentioned, we did a pilot safety
study, represented here as the Nv15800 trial in which
we conbi ned Pegasys 180 mcrograms with 1000 or 1200
mlligrans of ribavirin, Copegus. And based on the
result, the safety results from that study, we noved
into a conparative trial. |In that trial, we went with
the 180 m crogram dose which for the reasons that
|"ve explained in the nonotherapy program conbined
wi th Copegus 1000 or 1200 m |l ligrans. W chose that
dose for three reasons. One, it was the approved dose
of ribavirin with standard interferon. Secondly, it
was the dose we had already investigated in the pilot
study. And thirdly, we wanted to be able to conpare
the ribavirins across the two arns.

W al so included Pegasys nonot herapy dose
so that we could investigate the effects of ribavirin

on both the safety and the efficacy.
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And you'll hear the results of that tria
shortly, but what | wanted to nention though is that
we felt it was inportant to do a conpanion study and
that is because of these data which are a summary of
the Rebetron registration data and what was
established with Rebetron was that certain subgroups
of patients, genotype 2,3 low viral load mght be
treated adequately wth only 24 weeks of therapy
rather than a full 48 weeks.

W wanted to a conmpanion trial along with
the conparative study to investigate whether we could
reduce exposure without loss of efficacy in patient
subgr oups.

And these studies are tied together by a
common arm which is the Pegasys 180 m crogram group
with full dose; Copegus, 1000 to 1200 m i grans.

Now designing this study there were three
things we <could change in |[|ooking at decreasing
exposure. (One was the duration of conbination therapy
whi ch we thought was a primary way to go based on the
Rebetron data, but also because in this way you

decrease exposure to both of the conponents of the
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regi men.

W also considered looking at a |[|ower
Pegasys dose or a | ower Copegus dose. Because of the
reasons | nentioned, we felt that 180 mcrograns was
the dose to nove forward with, but wth Copegus there
certainly were data avail able suggesting that a | ower
dose m ght be adequate and safer

So as | nentioned in the comon arm for
bridge, we selected the 1200 mlligram dose per day
and al though there were no power dose finding studies
of ribavirin, what was available in the literature and
anectdotally suggested that 800 mlligrans would be
safer and m ght be adequate. However, 600 m |l ligrans
and lower mght not be as efficacious and would
provide relatively little safety advantage over the
800.

So in this second trial what we did was
investigated the duration of conbination therapy, 24
versus 48 weeks. W kept the Pegasys dose constant at
180, but varied the Copegus dose down to 800 versus
the full dose.

So just to summarize what you're going to
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hear now in terns of our program the program was
designed to evaluate the efficacy and safety of
Pegasys and Copegus across genotypes versus Rebetron
and versus Pegasys nonot herapy. But inportantly, it
was also designed to evaluate the inpact of shorter
treatnent duration on response in genotype non-1 and
genotype 1 and also the inpact of a | ower Copegus dose
on responses accordi ng to genotype.

And with that |  wll turn over the
m crophone to Dr. Frank Duff who will talk about the
efficacy results fromthe conbination trial

DR DUFF: CGood norning, ladies and
gentlemen of the Conmttee and the audi ence, the FDA

I"'m pleased to have the opportunity to present the
efficacy results from our two pivotal Phase II
studi es which Dr. Hof fman has introduced.

Begi nni ng with st udy NV15801, our
conparative trial versus Rebetron. The efficacy
objectives are outlined on this slide. The primary
objective was to conpare the efficacy of Pegasys plus
Copegus versus Rebetron; secondarily, to conpare the

efficacy of Pegasys plus Copegus versus nonot herapy.
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And finally, to conpare the efficacy across treatnent
arnms by HCV genotype.

This was a random zed st udy. It was open
| abel for Pegasys and for ribavirin and it was blinded
for Copegus versus placebo in the two Pegasys arns.
It was stratified by country as well as by HCV
genot ype.

Patients were random zed to one of three
treatnent arns. The first, Pegasys 180 m crogram
gi ven once weekly, plus Copegus in a standard dose of
1000 or 1200 mlligranms a day using the 75 kil o wei ght
split that Dr. Hof fman nenti oned.

Patients were also random zed to receive
Rebetron which is a conbination of Intron A, 3 mllion
international units given subcutaneously three tines a
week wth Rebetol, again doses of 1000 or 1200
mlligranms with the weight consideration at 75 kil os.

Finally, to Pegasys 180 mcrograns, given
subcut aneously, once weekly versus placebo. | should
mention that this was a 2 to 2 to 1 random zation
schene and | should also nention that patients were

treated for 48 weeks with 24 weeks of follow up and
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our end points were determned at 72 weeks.

This study and the study that | wll refer
to next were conducted in North and South Anerica, as
well as in Europe, Australia and Asia.

The primary endpoint for this study was
conbi ned sustained virological response and sustained
bi ochem cal response at the end of follow up.
Sustained virological response was defined as 2
negati ve PCR determ nations and sustained biochem ca
response was defined as two normal ALT at end of
fol | ow up.

Qur secondary endpoints included sustained
virol ogi cal response, sustained biochem cal response
and end of follow up histol ogical response on a subset
of 20 patients random zed to the study. The analysis
popul ation was all patients random zed.

Inclusion criteria included serological
evidence of HCV infection, detectable HCV RNA with a
lower limt threshold of 2000 copies per ml; evidence
of elevated serum ALT;, a liver biopsy consistent with
chronic hepatitis C evi dence conpensated |iver

di sease defined as Child-Pugh grade A, having an age
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greater than or equal to 18 years; and finally, being
naive to interferon and to ribavirin.

Patients were excluded if they had
evi dence of deconpensated liver disease defined as
Chi | d- Pugh grades B and C They were al so excl uded
from our pivotal studies if they had evidence of
coinfection with HV or HBV. They were excluded if
they had evidence of anema or an ability to tolerate
anema and finally, if they had any of severa
significant conorbid nedical conditions that were
outlined in the protocol.

Patient characteristics were well bal anced
across the three treatnent arns and |'ve outlined
maj or ones whi ch have been identified with outcone in
ternms of sustained virological response. Two thirds
of patients were genotype 1. HCV RNA titer was
approximately 6 tinmes 10° Twel ve to 15 percent of
patients had evidence of bridging fibrosis of
cirrhosis at baseline |iver biopsy. The nean age was
approxi mately 42 years.

Patient nean weight evenly distributed

approximately 79 kilos and finally, approximately 70
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percent of the patients were male. | should al so note
that 85 percent of the patients randomzed to the
three treatnent arns were Caucasian. Approximately 5
percent of patients were categorized in our trial as

black and 5 percent as Oiental, the remaining 5 as

ot her.

Thi s sl i de revi ews our premat ure
wi t hdrawal s. Jonat han Sol sky will spend considerabl e
detail reviewing our safety. I wanted to just

hi ghl i ght some  of our nonsaf ety reasons for
withdrawal. | will point out that there were sonmewhat
hi gher premature withdrawals on our Pegasys arm at 32
percent, that is Pegasys nonotherapy, as well as our
Rebetron arm at 32 percent. The premature w thdrawal
rate in our Pegasys plus Copegus arm was 22 percent
and the primary driver for this difference is the
category insufficient therapeutic response and |
wanted to point this out because in this study
patients who had not achieved evidence of a sustained
virol ogi cal response, | should say of a virological
response by week 24 were given the opportunity to

| eave the study, if they w shed and were categorized
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as nonresponders. And this occurred sonewhat nore
frequently in the Pegasys nonotherapy arm and the

Rebetron than in the Pegasys plus Copegus arm

Moving on to our pr ot ocol defi ned
anal yses. To orient the Commttee to the left hand
side, the conparison wll be our primary conparison

Pegasys plus Copegus versus Rebetron. On the right
hand side, our secondary conparison, Pegasys plus
Copegus versus Pegasys nonot her apy.

You will note that our conbi ned endpoints
sust ai ned vi rol ogi cal response and sust ai ned
bi ochem cal responses here at the bottom 45 percent
of patients random zed to Pegasys plus Copegus as
conpared to 39 percent of patients random zed to
Rebetron achi eved a conbi ned endpoint with a P-val ue
of 0.057 borderline statistical significance.

However, | ooki ng at t he I ndi vi dua
conponents of this definition we see that for
sustai ned virological response, those randomzed to
Pegasys plus Copegus were 50 percent SVR as conpared
to 42 percent SBR for those random zed to Rebetron, a

statistically significant difference.
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Simlarly for our sustained biochem cal
response, 50 percent of patients random zed to Pegasys
plus Copegus as conpared to 43 percent of those
random zed to Rebet r on achi eved a sust ai ned
bi ochem cal response, a statistically superi or
di fference. If we ook at the conparisons of Pegasys
plus Copegus to Pegasys nonotherapy, statistically
significant, higher rates of response were seen in our
conbination arm |looking at sustained virological
response, sustained biochemcal response and the
conbi ned endpoi nt of SVR and SBR

There has been an evolution in thinking
and in endpoints since this study was devel oped which
has been acknow edged in the FDA and the sponsor's
briefing package. VW now have a validated HCV RNA
assay and virological response is considered the
preferred efficacy endpoint.

Having presented our protocol defined
analyses, | wll now nove on to focus on sustained
virol ogi cal response data and | want to point out the
definition that we have as defined in our protocol. |

mentioned it previously. Two negative HCV RNA
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assessnents, at |east 21 days apart after week 60. It
should be noted that there is an additional sonewhat
| ess conservative efficacy neasure which is a single
PCR determ nation. However, because we had focused on
a tw PCR definition in the protocol, we wll be
presenting that nore conservative endpoi nt today.

Additionally, 1 wll be presenting data
using an all treated population, defined as patients
random zed who have received at |east one dose of HCV
t her apy.

Looking at the conparative trial versus
Rebetron, you wll note in terns of sustained
virol ogi cal responses that 52 percent of patients
random zed to Pegasys plus Copegus as conpared to 43
percent of those randomzed to Rebetron achieved a
sust ai ned virol ogical response which was a significant
difference in superiority for Pegasys plus Copegus.
Simlarly, a higher SVR of 52 percent conpared to 28
percent for Pegasys nonotherapy, a statistically
significant difference.

W were interested in assessing sustained

virol ogi cal response by genotype as has been outlined

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

40

in our protocol and you will see here the breakdown of
sustained virological response for our genotype 1
patients as conpared to our genotype non-1 patients.

And for genotype 1 patients you wll see the sane
pattern of response in terns of our three treatnent
ar ns. The highest sustained virological response
achieved for Pegasys plus Copegus followed by a 35
percent virological response for Rebetron and a 19
percent virological response for Pegasys nonotherapy.
And with our genotype non-1 patients, again a simlar
pattern. The hi ghest sustained virological response
for Pegasys plus Copegus as conpared to 57 percent for
Rebetron and 44 percent for Pegasys nonotherapy.

There's been considerable interest in understanding
the inpact of high and low viral load within the
genotype 1 population and we've perforned sone
addi ti onal descriptive anal yses of sust ai ned
virol ogi cal response |ooking at our |ow and high viral
| oad patients. And what | can say is that
nunerically, a simlar pattern of response across the
three arns have been observed for both our [ow viral

| oad patients represented on the left and our high
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viral load patients represented on the right.

The efficacy findings for this conparative
trial versus Rebetron are therefore the Pegasys and
Copegus sustained virological responses are superior
to Rebetron as well as Pegasys nonotherapy. This was
seen in our overall popul ation. It was seen in our
genotype 1 population with contributions from both our
high and low viral load patients and finally, it was
observed in our genotype non-1 patients as well.

As Dr. Hoffman has nentioned, having
confirmed the superiority of our Pegasys plus Copegus
conbi nati on as conpared to a non-pegylated interferon
conbination and to Pegasys nonotherapy, we were
interested in assessing the effect of dose and
duration on patient subgroups wth a particular
enphasi s on genotype. And as such, the second study
NV15942 was conduct ed.

The primary efficacy objectives of this
study were to conpare the efficacy of Pegasys plus
Copegus for 24 weeks versus 48 weeks. And
secondarily, to conpare the efficacy of Copegus 800

mlligrans versus 1000 or 1200 milligrams in
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conbi nati on w th Pegasys. And the rationale for the
doses sel ected have been outlined by Dr. Hoffman.

This study was al so random zed. Treat nent
duration was blinded until week 24. Copegus dose was
blinded throughout the study. This trial was
stratified by genotype 1 versus non-1; by viral |[oad,
| ow versus high; as well as by geographic region. And
patient selection criterion in terns of inclusions and
exclusion criteria were the sanme as those that 1've
outlined in Nv15801 or conparative trial versus
Rebetron and I will not repeat them here.

Patients in this study were random zed to
one of four treatnment arns and |'Il begin by saying
that the Pegasys dose was the sane throughout, that
is, 180 mcrograns subcutaneously given once a week.
And the arm represented on the top of the slide, we
see Pegasys plus Copegus in standard doses of 1000 or
1200 mlligranms given for 48 weeks which is what we
refer to as the common arm in that it was the sane
dose and duration as represented in the previous
st udy.

The second arm is Pegasys plus Copegus,
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but this tinme in a dose of 800 mlligrans, also for 48
weeks.

The third arm is Pegasys plus Copegus in
standard doses of 1000 or 1200 mlligrans,
adm ni stered for 24 weeks.

The fourth and final arm is Pegasys plus
Copegus, 800 mlligrans, also admnistered for 24
weeks. And in this study, patients were given 24
weeks of followup after the conpletion of treatnent,
before the determ nation of their efficacy endpoints.

The primary endpoint for this study was
sustai ned virological response. Secondary endpoints
i ncl uded sustai ned bi ochem cal response and the end of
follow up histological response, again on a subset of
20 percent of patients random zed to the study. And
t he anal ysis popul ation was all patients treated.

Thi s sl i de represents t he pati ent
characteristics across the four arns. And | have a
couple of points that 1'd like to make in terns of
genotype and viral load. The Commttee will note that
the proportion of patients random zed with genotype 1

to our 48 week treatnment arns was higher than that
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random zed to 24 weeks.

Simlarly, patients with higher viral | oad
essentially the genotype 1 high viral l|oad patients
were also preferentially enrolled to the 48 week arnmns.
And this was the result of a pre-planned, unbal anced
anal ysis which favored genotype 1 high viral |oad
patients random zed to 48 weeks as conpared to 24.

O her denographic characteristics that are
knowmn to have a potential I mpact on sustained
virol ogical response are listed here and are well
bal anced. | wll point out that we have approxi mately
25 percent of patients wth bridging fibrosis or
cirrhosis, randomzed to all four treatnent arns of
this study.

The nmean age is approxinmately 42. The
mean weight is approximately 77 kilos and the
proportion of nmales is very simlar to our conparative
trial versus Rebetron, approximtely 66 percent.

Again, briefly reviewwng the reasons for
premature wthdrawal, Dr. Solsky wll review our
safety reasons. The total nunbers of premature

withdrawal are listed at the bottom of the slide. As
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m ght be expected, patients random zed to receive a
48-week course of treatnment as conpared to a 24-week
treatnment course did have a sonewhat higher rate of
premature withdrawal. The primary drivers of this in
terme of nonsafety are first of all, insufficient
t herapeutic response and again, we have the sane rule
that if a patient had not responded by week 24, they
coul d be categorized as a nonresponder and | eave study
if they so choose. And al so we had sonewhat higher
rates of refused treatnent and failure to return in
the two 48-week treatnent arns as conpared to the
24-week treatnment arns.

As you will recall, our primary conparison
for this study was treatnent duration. An analysis of
the data revealed that 48 weeks of treatnent was
superior to 24 weeks of treatnent. In ternms of our
secondary conparison which was the Copegus dose, our
analysis showed that 1000 or 1200 mlligrans was
statistically superior to 800 mlligrans and this was
an overall pool ed anal ysis.

Looking further at inpacts in terns of the

patterns by genotype, we do note that for the genotype
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1 patient population, 48 weeks was noted to be
superior to 24 weeks and 1000 or 1200 mlligrans
appeared superior to 800 mlligrans and we interpret
this that the genotype 1 responses appear to be
driving largely the overall pooled results that | have
just shared with you

Interestingly and inportantly, however, in
terns of our genotype non-1 patients, we were unable
to detect a difference between 24 and 48 weeks of
treatnent and between 800 and 1000 or 1200 mlligrans
of Copegus.

And in order to further understand this
we've proceeded in a predefined manner to explore
descriptively the specific responses by genotype
across the four treatnent arns and | wll review that
data now.

Beginning with our genotype 1 patients,
sustai ned virol ogical response across the four
treatnment arns of the study, the Commttee will note
that the highest sustained virological responses were
seen in the genotype 1 patients random zed to 48 weeks

of treatnment and 1000 or 1200 mlligranms of Copegus.
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There are lower point estimtes, 39 percent, 41
percent and the |owest point estimate of 29 percent as
we reduce Copegus dose or we reduce the exposure to
treatnent with the | owest genotype 1 response seen for
patients randomzed to receive only 24 weeks of
treatnent and 800 mlligrans of Copegus.

A simlar pattern of response was observed
in both our high and low viral |oad patients. You
will note a step-down from 48 weeks of treatnent
t hrough 24 weeks of treatnent for our genotype 1 high
viral load patients, very simlar to the overal
genotype 1 group and again for our low viral |oad
patients with a step down from 60 to 41 percent as we
reduce dose and exposure.

A different pattern enmerged wth our
genotype non-1 patients as may have been suggested by
the pooled statistics that | shared with you. Wat we
noted here was that high sustained virologica
responses were achi eved when patients were random zed,
non-1 patients to 24 weeks of treatnent and 800
mlligranms of Copegus and there was no increase

apparent in terns of sustained virological response
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with either an increase in Copegus dose or a doubling
of treatnent exposure.

Qur efficacy findings therefore are that
superiority of longer treatnent duration and higher
Copegus dose has been shown in our overall popul ation
and that for genotype 1 which we Dbelieve is
essentially driving this effect, there is a consistent
response with the overall. That is that the highest
sustai ned virological responses are seen wth 48 weeks
of treatnment and wi th Copegus 1000 or 1200 m |l igrans.

However, for genotype non-1 as has been
suggested from sone of the literature that Dr. Hoffman
referred to, available with non-pegyl ated products, we
see that high and maximal responses can be achieved
with 24 weeks of treatnment and | ower doses of Copegus
presenting a real opportunity to reduce exposure to
both treatnents w thout risking efficacy.

Moving on to predictability anal yses, the
objective of these exploratory analyses were to
confirmpredictability findings that we have seen from
our nonot herapy program and these findings were that

if a patient had not achieved an early virol ogical
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response, response by week 12 which was defined as
achieving at least a 2 log drop in HCV RNA or
undetectability, there was a very low likelihood that
this patient would proceed to sustained virological
response with a negative predictive value in the range
of 98 percent and this is actually represented in our
| abel i ng for nonot herapy.

W were interested in validating these
findi ngs and seeing | f simlar predictability
conclusions could be drawn with our conbination data
and for that reason we have perfornmed this analysis on
the Phase 3 patients who receive 48 weeks of treatnent
and 1000 or 1200 mlligrams of Copegus from the two
studies that |I've just revi ewed.

' ve defi ned t he early vi rol ogi ca
response, but | wll recap it briefly. That is, that
HCV RNA had to be reduced by greater than or equal to
2 logs or undetectability by week 12.

I"'m going to focus this presentation on
our genotype 1 findings although I wll say that in
this analysis our overall results are essentially the

sane. The reason for focusing on genotype 1 is that
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we believe that this is the patient population where
the ability to determne early virological response
will be particularly hel pful because these are
patients who wll require a full year of therapy for
maxi mal efficacy.

Looking at the 569 patients who were
genotype 1 included in this analysis, you will note
that 82 percent did achieve an early virological
response, but for this analysis the enphasis is on
those who did not. The 18 percent or 102 patients who
did not achieve an early virological response are
represented on the low part of this figure. O these
patients only 4 or 4 percent went on to achieve a
sustai ned virological response and 96 percent did not.
So a negative predictive value can be calcul ated at
96 percent which is very simlar to the nunbers that
we were seeing wth nonot herapy.

So we believe that this analysis certainly
confirms what we had seen with nonotherapy and it has
been supported by our conbination data and as |'ve
mentioned this does allow for early decision nmaking by

patients and prescribers for those wth a |ow
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likelihood of achieving a sustained virological
response.

In conclusion, the pivotal Phase 3 studies
have denonstrated that Pegasys plus Copegus has
achieved sustained virological responses that are
superi or to Rebetron as well as to Pegasys
nonot her apy; that for genotype 1, the highest
sustai ned virological responses were achieved when
Pegasys and Copegus were adm nistered for 48 weeks and
when the Copegus dose was retained as a standard dose
of 1000 or 1200 mlligrans according to a 75 kilo
wei ght split.

However , for genotype non-1, maxi nmal
sustai ned virological responses were achieved -- can
be achieved wth Pegasys and wth Copegus 800
mlligrans used for 24 weeks wthout an apparent
increase in benefit by noving to a full 48 weeks of
t her apy.

And with that | wll close and ask Dr.
Jonathan Solsky to join ne at the podiumto review the
safety results from the two Phase 3 studies that |

have just presented.
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DR SCOLSKY: Good norni ng. The safety
profile of the Pegasys-Copegus conbination has been
wel | characterized based on the two large, multicenter
clinical trials that Dr. Duff has just presented which
in total enrolled 1,735 HCV patients who received the
Pegasys- Copegus conbination and of which 377 at
baseline had conpensated cirrhosis or bri dgi ng
fibrosis. Nodal scores F3, F4.

M/ safety presentation today w Il consi st
of two main parts: a safety conparison of the Pegasys
conbi nati on versus Pegasys nonotherapy and Rebetron
based on our conparative trial Nv15801 and then | wll
turn to a safety conparison of the Pegasys-Copegus
conbi nati on by duration of treatnment and Copegus dose
based on duration and dosing by genotype study,
NV15942.

This slide provides an overview of the
safety profile of the Pegasys-Copegus conbination in
conpari son to Pegasys nonotherapy and Rebetron. In
conpari ng the Pegasys-Copegus conbination to Pegasys
nonot herapy one notes in both treatnent groups, alnost

all patients reported one or nore adverse events.
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Serious adverse events including those assessed to be
unrelated to therapy by the investigators were
reported at the same rate of 12 percent in both
gr oups.

There were two deaths reported on Pegasys
nmonot her apy and none on t he Pegasys- Copegus
conbi nati on

Dose nodi fi cations of Pegasys wer e
reported at a rate of 27 percent on Pegasys
nmonot herapy and 32 percent on the Pegasys-Copegus
conbination and this was attributable nore due to
adverse events and neutropeni a. Furthernore, dose
nodi fications of ribavirin were noted at a rate of 40
percent on the Pegasys-Copegus conbination and this
was attributable to both adverse events and anem a.

In ternms of premature wthdrawals, 7
percent were reported on the Pegasys nonotherapy and
10 percent were reported on the Pegasys-Copegus
conbi nati on

Turning to a conparison of the
Pegasys- Copegus conbination in relation to Rebetron,

one notes once again that in both treatnent groups
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alnmost all patients reported one or nore adverse
events.

In ternms of serious adverse events,
including those that were considered to be unrel ated
to therapy as assessed by the investigators, on the
Pegasys- Copegus conbination, it was noted at a rate of
12 percent in conparison to 9 percent on Rebetron.
Looking at these serious adverse events that were
considered to be treatnent related to therapy, there
was a simlar rate of 4 percent in both groups.

There was one death that was reported on
Rebetron and in terns of dose nodification of note is
that dose nodification of Pegasys occurred on 32
percent on the conbination in conparison to 18 percent
on Rebetron. This was mainly attributable due to
neut ropeni a and t hronbocyt openi a.

In terns  of dose nodifications of
ribavirin this was noted to be at a simlar rate of 40
percent on the Pegasys-Copegus conbination versus 37
percent on Rebetron.

Finally, in ternms of premature w thdrawal s

in both treatnent groups, they were reported at the
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sane rates. This last finding suggests that dose
nmodi fication for laboratory abnormalities 1in nost
cases are effectively nmanaged by dose nodification and
rarely were these |aboratory abnornalities treatnent
limting.

The follow slides I wll now go through
will go in further detail regarding each of these
particular safety paraneters | have just touched upon
in nmy overview.

First, turning to the nost common adverse

events reported in this trial, overall, in all three
treatnment groups, the overall incidence was reported
at a conparable rate. O note, in conparing the

Pegasys- Copegus conbination to Pegasys nonotherapy,
there were differences in point estinmates between the
two groups. Wth the addition of ribavirin to Pegasys
one notes that there was a difference in terns of
fatigue, insomia, appetite decreased and dernmatitis.

I n conpari ng t he Pegasys- Copegus
conbination to Rebetron, again one noted point
estimate differences in terns of flu-like synptons

such as pyrexia, nyal gi a, rigors as well as
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depr essi on.

Turning to serious adverse events in all
three treatnent groups, serious adverse events were
reported infrequently. In addition, on |ooking at
unusual or unexpected adverse events, none were
reported on the Pegasys-Copegus conbi nation that have
not been previously reported wth interferon therapy
in general. Furthernmore, when we group these
particul ar adverse events under their respective body
systens, we noted that the nost common adverse events
included infections, gastrointestinal disorders and
neuropsychiatric disorders. Since infections and
depression are tw areas of major concern wth
interferon therapy, we |ooked at both of these areas
in greater detail and | would like to present this
information to you.

First, in terns of patients with
infections, you'll note that there was a report of all
infections reported at a rate of 40 percent on Pegasys
nonot her apy; 46 per cent on Pegasys- Copegus
conbi nation; and 35 percent on Rebetron. In terns of

the nost common causes for these particular infections

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

57

they included sinusitis, wupper respiratory tract
i nfections, tooth abscess, herpes sinplex, bronchitis
and influenza. W then did a very thorough and
conprehensive review of all serious adverse events
that were reported in our data base to see if they had
an infectious etiology. W | ooked to see whether a
pat hogen was isolated or that patients were treated
with antibiotics and in so doing identified 7 cases on
Pegasys nonot herapy, 16 cases on the Pegasys-Copegus
conbi nati on and 18 cases on Rebetron.

On further review of the 16 cases on the
Pegasys- Copegus conbi nation, we noted no predom nance
of any particular type of infection or involved organ
systemor particular type of pathogen. |In those cases
where a pathogen was isolated, +the nost common
pat hogens included staph aureus, strep pneunonia and
e.coli.

W |ooked at the tine to onset of these
infections from the initiation of therapy and as you
can see here these infections occurred throughout the
course of the study itself. W noted that there was

no correlation of infection with a preceding rate for
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neut r openi a. It's inportant to note that in nmany of
these cases, the patients were hospitalized for these
serious infections and therefore the emtting hospital
| abs were not entered into our data base. And so in
order to do another analysis of this information, we
| ooked at a tine w ndow around the infection and their
| owest ANC and in so doing we have sunmarized these
findings here. The mjority of these cases of
infection had absolute neutrophil counts of greater
than 1500 and there was only one case where the

patient had an ANC of less than 500 around the tine

period of infection. |In this particular case, it was
a situation of an xacillin resistant staph aureus
epiglottitis that occurred. At the time of the

synpt omat ol ogy first presenting, the person had an PMN
of 1600 and during the next two weeks both the
patient's PMN and platelet counts continue to drop
prior to them being hospitalized and antibiotic
t herapy being initiated.

There were 3 of the 16 patients who were
wi thdrawn from therapy and the remaining 13 were able

to be effectively treated with antibiotics, the events
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resolved and the patients continued on therapy. I
shoul d also note that none of these 16 cases required
GCSF.

Turning to depression, depression was
reported at a rate of 20 percent on Pegasys
nmonot her apy; 22 percent on the Pegasys-Copegus
conbi nati on; and 30 percent on Rebetron. In terns of
serious depression necessitating hospitalization,
there were no cases on Pegasys nonotherapy, two cases
on the Pegasys- Copegus conbi nation and seven cases on
Rebet r on.

In ternms of treatnent for the depression,
11 percent were reported on Pegasys nonot herapy; 14 on
t he Pegasys-Copegus conbination; and 21 percent on
Rebet r on.

In ternms of dose nodification, this was,
as you can see, rarely done in these treatnent groups.

And were simlar.

Sui ci dal ideation and suicide attenpt were
reported relatively infrequently within these groups
and at a sonmewhat simlar rate and premature

withdrawals were no different in terns of Pegasys,
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Copegus and Rebetron and was reported at a |lower rate
on Pegasys nonot her apy.

Turning to the deaths that were reported
in this trial, there was in total three deaths that
occurred; two on Pegasys nonot herapy; one on Rebetron
and as | indicated there were none on the
Pegasys- Copegus conbi nati on. All three of these
deaths were considered to be unrelated to therapy and
all of themwere reported after the discontinuation of
t her apy.

Turning to dose nodification, as | had
mentioned in terns of the overview, one notes a higher
rate of dose nodification of 32 percent on the
Pegasys- Copegus conbination in conparison to 18
percent on Rebetron. As you can see, this difference
is not attributable due to a dose nodification for
adverse events since these were reported at the sane
rate in both treatnent arnms, but rather due to
| aboratory abnornalities, specifically neutropenia and
to a | esser extent thronbocytopeni a.

Turning to dose nodifications for the

ribavirin conponent of these two conbinations, one
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notes a simlar reported rate of 40 percent on
Pegasys- Copegus versus 37 percent on Rebetron. The
slight difference that is noted is attributable due to
anem a.

Turning to | aboratory abnormalities, since
we had noted this increased rate of nodification on
t he Pegasys- Copegus conbi nation, we wanted to better
understand how these |aboratory abnornalities were
managed.

This slide sumari zes patients who had the
| owest neutrophil count, grade 4, defined as a
neut rophil count of less than 500 cells per m during
the course of study. Gade 4 neutropenia was reported
in 8 cases on Pegasys nonotherapy, 21 cases on the
Pegasys- Copegus conbi nation; and 5 cases on Rebetron.

Looking at specifically how these events
were managed, in terns of dose nodification whether it
be permanent, tenporary or not even done one notes of
the 21 cases that occurred on the Pegasys-Copegus
conbi nati on, 18 of these were nmanaged by dose
nmodi fication and only 3 of them necessitated treatnent

wi t hdrawal . This finding is also seen on Pegasys
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nonot herapy, where of the 8 cases of Gade 4
neutropenia all 8 were able to be nmanaged by dose
nodi fication and none required treatnent w thdrawal .

Turning to thronbocytopenia, there were no
cases of Gade 4 thronbocytopenia defined as a
pl atel et count of less than 20,000. 1In terns of G ade
3 thronbocytopenia, defined as a platelet count
bet ween 20,000 to 50,000, one notes that there were 14
cases reported on Pegasys nonot herapy; 22 cases on the
Pegasys- Copegus conbi nation; and 1 case on Rebetron
Simlar to what we saw with neutropenia, the majority
of the cases, 18 out of the 22 were able to be managed
by dose nodification and only 4 necessitated treatnent
wi t hdrawal . This was also seen in Pegasys
nonot herapy, where 13 of the 14 cases were able to be
managed by dose nodification and only 1 required
treatnment wthdrawal .

Turning to patients with a henogl obin of
less than 10 grans were deciliter that was reported
during the conduct of the study, one notes that there
were 8 cases on Pegasys nonotherapy and a simlar

nunber on both the Pegasys-Copegus conbination and
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Rebetron, with a reported rate of 11 percent in both
treatment groups. Again, simlar to what we have
showmn previously, the majority of these cases of
anem a coul d be managed by dose nodification and a few
patients necessitated withdrawal of treatnment for this
| ab abnormality.

Turning to premature withdrawals, as | had
indicated previously, there was no difference between
the two treatnent groups of Pegasys-Copegus and
Rebetron in terns of wthdrawal. |In terns of the nost
common cause for treatnment wthdrawal, this was
psychiatric events which were reported at 3 percent on
t he Pegasys-Copegus conbination versus 4 percent on
Rebet r on.

In ternms of blood disorders, specifically
t he neutropenia, thronbocytopenia, anemia, there were
7 cases reported on the Pegasys- Copegus conbination in
conpari son to 3 on Rebetron

In ternms of other reasons for premature
wi t hdrawal defined by body system as you can see all
of these were reported at less than 1 percent for the

Pegasys- Copegus conbi nati on.
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|'d Iike now to turn to our duration and
dosing by genotype study, Nv15942, and provide a
safety conparison of the Pegasys-Copegus conbi nation
by duration of treatnment and Copegus dose.

This slide provides an overview of the
safety profile of the four treatnent groups. |In terns
of the comon arm that was studied in both the
previous study as well as this, the safety profile
that one sees here is simlar and consistent to that
whi ch we had reported in our 801 conparative trial.

In ternms of further benefits of reducing
both the duration and dose of Copegus, one notes that
there was a reduction in the rate of serious adverse
events, dose nodifications for both Pegasys as well as
more so for Copegus, as well as also in ternms of
premature w t hdrawal s.

Looki ng at seri ous adver se events,
al though based on body system there was a relatively
smal | nunber of cases in any particular body system of
a serious adverse event, nonetheless, one sees a
consistent trend of a reduction of these serious

adverse events as one reduces both the duration and
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dose of treatnents.

This is also seen in terns of patients
with a henoglobin of Iess than 10 grans per deciliter
and as one reduces both the dose of Copegus as well as
the duration of treatnment, one notes this reduction in
rates. Furthernore, and as has been seen in the data
|'ve just presented from our conparative trial, one
sees that the majority of the cases were able to be
managed by dose nodification and few patients
necessitated treatnent w thdrawal.

In terns of deaths that were reported in
this trial, there were a total of four. Two of these
were considered to be unrelated to therapy and two
were considered to be related to therapy. The first
three cases, the heroin overdose, case of septicema
and suicide, all were reported while the patients were
receiving drug and the fourth case of polysubstance
overdose was reported approximately four and a half
nonths after the conpletion of therapy.

Ribavirin is a known teratogen and as such
is a mgjor concern both during the conduct of the

study itself and for six nonths after the conpletion
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of the study, given the pharmacoki netics of ribavirin.
In our two pivotal trials that we've just discussed,
we had 10 cases of pregnancy reported in these trials.
Three of these occurred in fenmale patients and seven
in female partners of male patients, the latter is of
concern as ribavirin is distributed into the sperm
In terns of pregnancy outcone, one notes that there
were three elective abortions; five normal births; one
premature birth that occurred in a fenmale partner at
25 weeks gestation. This was a child that had a
normal appearance, unfortunately four days after the
birth, the child died of a pul nonary henorrhage. Both
the obstetrician and the treating physician had
indicated that they did not feel that this was rel ated
to the ribavirin. And there was one case that the
patient was |lost to foll ow up.
Wil e these overall pregnancy outcones are
not remar kabl e in conpari son to the gener a
popul ation, nonetheless, this is an area of ngjor
concern to Roche and as such, we intend to inplenment a
Copegus pregnancy risk nmanagenent program The

elenents of this program are sunmarized on the
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foll owi ng slide.

W wll be obviously having detailed
i nformation regar di ng pr egnancy risk and
teratogenicity that wll be |labeled wthin the package
insert and this will also be reflected in the patient
medi cati on gui de.

Furt her nor e, we i ntend to provi de
educational brochures to both patients as well as
female partners to better wunderstand the risk of
pregnancy when taking this therapy and also to have
under st andi ng regardi ng effective contraceptive use.

Ve wll also be providing simlar
information to health care providers and physicians
regarding this type of information.

I n addi tion, should a pregnancy develop in
patients, we are inplenented a pregnancy registry
where we wll systematically collect information on
t hese pregnancies and follow up the patients in terns
of eval uating their outcones.

I'd like to now conclude by summarizing
the safety findings from these two trials. The

clinical safety profile of the Pegasys- Copegus
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conbi nation is conparable to Rebetron. Wiile there
was a higher incidence of |aboratory abnormalities,
specifically neutropenia and to a |esser extent
t hronbocyt openia with the Pegasys-Copegus conbi nation
in conparison to Rebetron, these events were
clinically mnmanageable by dose nodification in nost
cases. And the incidence of discontinuation for
safety reasons was the sane between the Pegasys-
Copegus conbi nati on and Rebetron.

Fur t her nor e, in the appropriate HCV
popul ation, a shorter duration of the Pegasys-Copegus
conbination and a lower dose wll provide fewer
serious adverse events, fewer cases of anema, fewer
dose nodifications and fewer premature w thdrawal s.

I'd like to now turn the mc over to ny
col l eague, Dr. Hoffrman, who will give sone concl uding
remar ks regardi ng benefit risk.

Thank you for your attention.

DR HOFFMAN Just very briefly before
Wrapping up our presentation, | wanted to point out
that we have a nunber of on-going studies. 1've told

you sonet hi ng about the nonot herapy program and you' ve
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heard now about the conbination therapy program Ve
have a third registration program of tw Phase 3
trials which will be concluding in the next year or
so, atrial in HOV/HV coinfection and also a trial in
patients with normal ALT. Patients with normal ALT
make up perhaps as many as one third of the patients
with chronic hepatitis C

QG her on-going efforts that we have
outside of registration program include African
Anerican patients, cirrhotic patients, the HALTC tri al
that you may be famliar wth, pediatric patients,
patients with previous liver transplants, nmnethadone
users, nonresponders to previous interferon-based
t her api es. W're also Ilooking at Pegasys in
conbination wth new therapies as well as other
i ndications, hepatitis B and oncol ogy.

First, what 1is the inpact of adding
ribavirin to Pegasys? As denonstrated in the 801
conparative trial, the superior efficacy denonstrated
from the conbi nati on of Pegasys and Copegus as opposed
to Pegasys nonotherapy in the overall population as

well as in patients with genotype 1 and genotype
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non-1.

The safety profile is simlar between the
conbi nation of nonotherapy wth the exception of
anem a due to the addition of the ribavirin conponent.

What about |ooking the conbination of
Pegasys and Copegus versus Rebetron. Again, superior
efficacy denonstrated in the overall population and
al so by genotype. In genotype 1, the statistical
i nprovenent was contributed to both by the low vira
load and high viral load patients and in also in
genot ype non- 1.

Overal |, a simlar safety profile,
although as Dr. Solsky nentioned, there was an
I ncrease in neut r openi a, t hr onbocyt openi a and
infections in the Pegasys-Copegus arm These rarely
resulted in premature withdrawal and are treatable
with dose nodification and there was a | ower incidence
of depression and certain flu-like synptons in the
Pegasys conbi nation arm

The second study added sone additional
information and that is in genotype 1, the highest

efficacy was denonstrated wth the full dose of
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Copegus 1000 or 1200 mlligrans given for the full
duration of 48 weeks. However, for genotype 2,3 not
only could the duration be decreased to 24 weeks
wi thout apparent loss of efficacy, but also the
Copegus dose from 1000 to 1200 down to 800. And this
was associated with a significant safety savings.

Now in both this trial and the first
trial, we denonstrated that wusing a conbination of
gquantitative and qualitative neasures, HCV  RNA,
nonresponders could be identified for the nost part at
week 12.

So in conclusion, the conbination of
Pegasys and Copegus represents an inprovenent in the
treatnment of chronic hepatitis C, both over Pegasys
nonot herapy and over Rebetron. Inportantly, treatnent
can be tailored according to genotype to optimze
benefit risk relationships. Cenotype 1 patients do
best with full dose of Copegus for a full duration.
However, the use of the week 12 predictability can be
used to increase benefit risk due to the fact that
patients may be adequately treated with 24 weeks of

therapy with a |lower dose of 800 mlligrans of daily
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Copegus.

This concludes the sponsors presentation
Thank you.

DR Q@GJLICK: Thanks very nmuch, Drs.
Teuber, Duff, Sol sky and Hof f man.

W're going to hold questions from the
Commttee until after the Agency presentation.

W're due for a break right now and we
w |l reconvene at 10:15.

(O f the record.)

DR QLI CK Ve' || reconvene. Dr.
Stanl ey, can you hear ne?

I"m not sure whether that was a yes or
not .
Can you hear ne, Sharilyn?

DR STANLEY: |'m here.

DR @GQJLICK: Ckay. W can hear you.

(Laughter.)

DR STANLEY: GCh good.

DR GULICK: W turned you down, so you're
fine.

DR STANLEY: Thank you.
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DR QGQULICK kay, we'll turn now to the
Agency's presentation by Dr. WIIiam Tauber.

DR TAUBER Menbers of the Advisory
Commttee, |adies and gentlenen, good norning.

| may need sone technical assistance here.

(Pause.)
You' | | have to forgive ny technical
i nexperience here. In the next hour, we wll consider

the FDA perspective on the efficacy and safety of
Pegasys Copegus. The FDA presentation has two
obj ecti ves. The first objective is to confirm the
sponsor's analyses and interpretation of key clinica
data. The second objective is to identify and explain
di fferences between the Agency and the sponsor in the
interpretation of sone of the safety and efficacy
dat a.

In general, these differences are in areas
where clinical data are too few or inconclusive to
provide definitive answers. VW will be asking the
Commttee to discuss and provide advice on these
I Ssues.

Next slide. This is the first --
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actually, the second slide and its intention is to
basically draw to focus the purpose of our neeting
The indications and usage of Pegasys and Copegus in
conbination are indicated for the treatnment of
previously untreated patients with chronic hepatitis C
i nfection. This is to highlight the fact that this
Roche's pegylated interferon product and Roche's
ribavirin product.

Moving on to a very brief review of sone
of the data already discussed by Dr. Hoffrman, on the
t r eat ment of hepatitis C interferon al pha- 2a
nmonot herapy enjoys a success rate of around 15
percent. Pegylated interferon al pha-2a nonotherapy in
the recently approved product denonstrated a sustained
virol ogi cal response of 30 percent. Interferon
al pha-2a with ribavirin has a sustained virologica
response of 45 percent and pegyl ated interferon
al pha-2b when used in conbination with ribavirin in an
approved product that's currently available has a
sustained virological response in the 50 percent
range.

There are worthwhile factors that again |

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

75

would like to repeat. | know they've been brought up
earlier and that is there are factors that we know
influence a patient's response to alpha interferon
treat nent. These factors include HCV genotype and
viral load, cirrhosis, advanced or older age and as
you see race is listed as an adverse risk and by this
we nean that it has been denonstrated that in African
Anmerican populations the response rate to alpha
interferons has not had the sane |evel as was found in
the non-mnority popul ation.

The next slide, the study drugs and this
may seem repetitious, but its point is to nake certain
that wth all the As and Bs that we keep them all
straight.

Hof f man- LaRoche and Scheri ng Pl ough
produced products that are part of the study conduct
in this application. This is not neant to be an
exhaustive cataloging of all the alpha interferons
that are available, but sinply those that are found in
this particular application.

Hof f man- LaRoche nakes interferon al pha-2a

or Roferon A It also nakes a pegylated interferon
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alfa-2a and that is Pegasys and for the purposes of
this application, they have produced a ribavirin
called Copegus in a table form as opposed to the
capsul e form produced by Schering Pl ough.

Schering Plough has -- their contribution
to this study includes interferon al pha-2b, ribavirin
that is called Rebetol and interferon alpha-2b and
ri bavirin conbi nati on or Rebetron.

Dr. Hoffman did an excellent job of
reviewing the clinical developnment so | won't spend
much tinme on this, but | would like to briefly review
that the Phase | studies were in nonotherapy and they
| ooked at the pharnmacokinetics of Pegasys and they
| ooked for the conparability issues between Copegus
and Rebetol. The Phase 2 study which Dr. Hoffrman did
allude to represented a rather small study of 20
patients. Its goal was to examne safety of the
conbi nation as well as to gather pharnmacokinetic data
in particular the effect of food on ribavirin
absor pti on.

Next . The Phase 3 clinical devel opnent,

as was nentioned earlier, there were tw pivotal
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studi es; 15801 which was random zed partially blinded
study, conparing Pegasys Copegus to Rebetron. It
enrol l ed 1121 patients as will be di scussed.

Study 15942 was also random zed, double
blinded and in this case treatnment duration was
examned to see whether a 12 or 6-nonth course of
t herapy would be superior and it was also designed to
exam ne whether a reduced dose of ribavirin would be
equi val ent or roughly equivalent to the higher dose.

Sone tine was spent by Dr. Hoffman
regarding the rationale for selection of the peg-
interferon and ribavirin dosages and 1'd like to just
review those briefly. There were three nonotherapy
studies which I'm not going to spend nmuch tinme on. |
would like to -- | have neglected to nention the Phase
2 study that we tal ked about, the 15800. There was no
dose ranging that was perforned for the conbination
within the context of that study.

The rationale for the selection for the
ribavirin dose, again the simlarity of PK data of
Roche's and Schering's ribavirin and whoops -- we're

getting ahead of ourselves. The 1000 to 1200
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mlligrans is the recomended dosage for the approved
product Rebetol and formed a reasonable basis for a
study in using this Roche ribavirin product. And 800
mlligrans, it should be pointed out, is the
recommended dosage for Schering' s ribavirin and
peg-interferon al pha-2b conbination. So it again nade
a logical step to use that -- select that dosage.

I'd like now to nove to the analysis of

Phase 3 clinical trials. I'm not going to dwell on
the inclusion and exclusion criteria. Dr. Hoffman
denonstrated those very well. | would like to point

out that this was very much an international study.
There were involvenent of North and South Anerica,
Europe, Asia, New Zeal and and Cceania. U. S patients
made up 37 percent of the total patient enrollnent for
the study, for both studies, excuse ne.

The assessnent of response in both studies
and now what I'd like to do is talk about what these
two shared in comon. They both started with a
primary endpoint at 24 week post-therapy of a conbi ned
sust ai ned vi rol ogi cal response and sust ai ned

bi ochem cal response. In Study 2, this was anended
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during the conduct of the study to sustained

virol ogi cal response alone. Both studies had futility

wi thdrawal at 24 weeks. And this was very well
described and | always seem to get it backwards
whet her it's positive or negati ve, but t hose

individuals who did not neet the criteria for early
virol ogic response were to be discharged at 24 weeks
time unless they had evidence of a sustain biochem ca
response, that being that they had a normalization of
their ALT. So yes, it is true that there were
individuals who were retained wth a sustained
virol ogi cal response not achieved, who were continued
on therapy because they had net the sustained
bi ochem cal response.

Let's go ahead and | ook at the particul ars
of the study, 15801, Study 1. The study design, as
was very well discussed, enrolled 1121 patients. They
were random zed as was cited, 1 to 2 to 2. |'mtaking
t he nonot herapy first. The dosing was Pegasys 180
m crograns, subcu, 2 week; Intron A was given at 3
mllion international wunits, 3 tinmes a week; and

ribavirin was given 1000 to 1200 mlligrans in the
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formula previously nentioned of the 75 Kkilogram
br eakpoi nt . The respective ribavirins were given to
t he respective interferons.

The primary efficacy analysis for this
study was the intention of treating population which
was defined as all random zed. The
Cochr an- Mant el - Haenszel t est W th stratification
vari ables of country and genotype were enployed. The
primary conparator arns here were the Pegasys Copegus
and the Rebetron.

I'"d like to discuss the denographics of
this population. As was shown earlier, they were very
wel | matched, balanced across the study arns. The
popul ation was predomnantly white male with a nedi an
age of 42 to 43 and the nedian weight was 79
ki | ogr ans.

As you |look at this slide, you notice that
| have broken down the denographics a little bit and I
have the U S. versus the non-US. population listed
here and there's a purpose for that. The first of
these being that although the gender and race

attributes are the sane between the two divisions,
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U S. versus non-U S., when you |look at those patients
over the age of 44 and | guess it's difficult to call
that elderly, but those over 44, | chose the nedian
point of U S. population versus non-US. and you'll
see that half of the American patients or US
patients were over 44 years old as opposed to 35
percent of the non-US and | know only too well
weight was a bigger factor in US. patients than it
was in non-U. S. patients.

What about t he basel i ne di sease
characteristics? As was nentioned earlier, we know
that high viral l|oad, genotype 1 and cirrhosis are al
adverse factors. Well, how did that work in terns of
the U S versus the non-U S ? WlIlIl, the US had a
little bit nore of everything: 68 percent of the high
viral load, 70 percent of the US patients had
genotype 1 and cirrhosis was found 16 percent versus
11 percent.

Vll, that's who was enrolled. What
happened to thenf This is the primary advocacy
out cone, you' ve already seen and this is the conbined

response that we spoke of, that was spoken of earlier.
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And there's a 6 percent difference between these two
val ues and the P-value is 0.057.

If the primary efficacy analysis is
examned as the sustained virological response, the
nunbers are a bit different wth 50 percent versus 42
and at this point the P-value is now 0. 01.

What about subgroups? (Qoviously, at this
point we're |ooking at nore descriptive anal yses since
we've already noved beyond the primary statistical
anal ysi s.

This is the all treated popul ation and you
see that again the delta between the Pegasys Copegus
and the Rebetron is now 9 percent. The striking thing
about this -- there are a couple of things that I'd
like to bring to your attention about this particul ar
sl i de. First of all, the delta was positive in all
the categories wth the one exception being in black
patients versus white patients. And the reason for
this is that the nunbers are so -- perhaps are so
smal|l that we cannot determne the neaning of this
dat a. There's 40 individuals involved in the two

arns.
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Another thing that 1'd like to point out
and the standard things that we would have expected
occurr ed. Patients wth cirrhosis did less well than
patients wthout cirrhosis. Patients that were
younger did better than patients who were older. And
the other thing | wanted to point out is perhaps a
little bit unexpectedly, but nmaybe not, the U S
patients, although the sane difference wth the
superiority of Pegasys Copegus existed, you'll notice
that the difference between within the arm between
US and non-U S patients is considerable in both
arms. This was not just Pegasys Copegus, but Rebetron
al so denonstrated this very sane phenonenon.

What about histologic responders? Thi s
has obviously been a very inportant issue that has
been addressed in the past and | wanted to touch on it
t oday.

The first point | wanted to nake is that
only a small fraction of the total population had a
l'iver biopsy. W're talking about there were 198
patients that actual ly underwent inmpaired liver

bi opsy. There were approximately 285 that had been
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originally planned.

Wien you look at the results, the results
are sonmewhat simlar across all three study arns. You
see that froma low of 72 percent up to a high of 80
per cent. There still is, regardless of treatnent, a
| arge nunber of responders in both groups. You m ght
ask what is the type of response that you see and it's
predomnantly inflammatory. For those that are
responders, the majority were individuals that showed
i nprovenent in inflamatory scores. The HAlI scores,
you all recall, is a conpilation of four factors with
a nunerical score assigned and the fourth factor being
fibrosis and the other three being inflamatory.

If you look at fibrosis alone, of these
responders, the only -- about 31 individuals out of
198 actually showed inprovenent in their fibrosis
scor es.

Well, what about sustained virological
response by genotype and region? W' ve tal ked about
the region. W' ve seen sone things, what does it | ook
i ke when we conpare it graphically?

Cenotype 1, vyou'll notice -- to orient
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you, the first -- the red, I"'msorry, the red and the
orange are sonmewhat simlar, but the red is the
Pegasys Copegus SVR in the US. The green is the
Rebetron in the U S The blue is the Pegasys in the
non-U. S. and the orange is the Rebetron in the non-
u. S

And what you see -- what we were talking
about earlier is that in each case this bar is taller
than this bar except perhaps this one here, but the
blue bars are, as you see, invariably taller than the
red bars which again is graphic evidence that there is
a difference between the two populations in terns of
sust ai ned virol ogi cal response.

If we take away the region, then this all
beconmes a lot sinpler and the red bar which is the
Pegasys is wuniformy superior in all categories,
genotype 1, genotype non-1, high viral titer and |ow
rival titer.

Wll, here's ny favorite. Body wei ght.
Does it nmake a difference? Wll, actually it does.
| f you choose 85 kilograns, that's the 50 percent nark

for the U S. population, you find that the red bars
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which are those individuals that are under 85
kil ograns appeared to have a better efficacy than
t hose individuals who were greater than 85 kil ograns.

I'd like to nove to adverse events. I
would i ke to point out that as was pointed out by Dr.
Sol sky, that the severe adverse events were fairly
wel | matched across all three study arns. The serious
adverse events were as you see them 12 percent in the
two Pegasys containing arns versus 9 percent in the
Rebetron arm I have the deaths percentages, but
they' re the sanme nunbers that Dr. Sol sky presented.

Wthdrawal s between the two conparator
arnms are very simlar, at 10 percent, 11 percent. |'d
like to stress, however, the difference between the
dose nodification and point out that Pegasys had a 32
percent increase and Rebetron, an 18 percent. The two
ribavirin containing arns had very simlar adverse
events.

How about serious adverse events? Serious
adverse events were nunerically higher in the study
arnms containing Pegasys, either as nonotherapy or in

conbination wth Copegus than they were in the
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Rebetron arm If we conbined neuro-psychiatric
because it's sonetinmes difficult to tease these apart,
patients with I nsomi a and with difficulty
concentrating it my be we we're talking about
depression or maybe it's a neurologic, but what is
seen that there's pretty nmuch a constant val ue across.
There's not a large difference between the three
study arns.

Infection, | guess it depends on how you
round it. The sponsor has 4 percent for infection. |
have 3 percent. It's really 3.4. | guess we'll just
have to go with that.

Gastrointestinal adverse events, serious
adverse events were nore common in those individuals
that were receiving ribavirin.

How about nunber of serious infections?
Vel |, the incidence of serious infections was
nunerically twice as high in the Pegasys arm
Actually, in both Pegasys arns than it was in the
Rebetron arm although the difference is nore narked
in the Pegasys Copegus than it is in the Pegasys

nonot her apy. Most of the infections, although there
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wasn't a predom nant organism there was a predom nant
t ype. These were bacteria and not only were they
bacteria, they were bacteria that were nenbers of a
patient's nornmal flora.

There was severe neut r openi a and
| eukocyt openia, occasionally docunented in proximty
to the infections and it's unknown exactly what the
contribution of the neutropenia and |eukocytopenia
m ght have been, if any.

Next sli de. Neut ropeni a was very conmon.

As was stated earlier, Gade 4 occurred 5 percent of
the tinme, but there is a great deal of neutropenia.
Very few patients did not devel op neutropenia while on
st udy.

|'d like to point out there are two curves
here. There's a blue curve and there's a green curve
and the green curve being the Pegasys Copegus is
shifted to the Grade 3 neutropenia. The blue curve
seens to peak at the Gade 2 or 500 points higher.
And you could argue well, okay, so, but obviously this
woul d be a | ess desirable outcone for the clinician.

What about | ynphocyt openi a.
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Lynphocytopenia was also very common, but unlike
neutropenia it appeared to be fairly balanced across
all three study arnms wth the exception that it
appears the nonotherapy and there's a -- the way this
is presented, gives you the feeling as if there was a
ot nore problenms with the nonotherapy, and that's
just because there were very few nonotherapy that
continued to go on.

Wat 1'd like to point out here is that
| ynphopenia was nore common, appeared to be nore
conmon, nore severe in the ribavirin containing arns.

Again, the role for ribavirin in terns of |ynphopenia
IS not known.

What about patient w thdrawal nunbers? As
was pointed out earlier by Dr. Sol sky, the nunbers are
very simlar, 11 percent in the Rebetron and 10
percent in the Pegasys arm Adverse events were again
fairly well matched and there was a tendency or trend
toward increased psychiatric discharges 1in the
Rebetron -- withdrawal s conpared to the Pegasys arm

Laboratory abnornmalities were patients

were seldom wi thdrawn for |aboratory abnormalities and
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they were fairly well mat ched between the two

compar at or ar ns.

What about dose nodifications? WlIl, dose
nodi fications were nostly done for | abor at ory
abnormalities. In this slide, just to orient you

again, this goes with this and this goes with that,
but I put them side by side so you can see a head to
head conpetition or conparison, better word, between
the two interferons and the two ribavirins. The
things to point out here is that nost comon reason
for dose nodification in the interferon conponents was
neutropenia and thronbocytopeni a. That being said,
Pegasys appeared to have a higher incidence. These
are percentages now, a higher incidence of neutropenia
than did the Intron A Thr onbocyt openi a, |ikew se,
was nore common in the Pegasys than in the Intron A

| wanted to talk about serum triglyceride
briefly. It has been reported in the literature that
serum triglycerides do -- are elevated during
interferon treatnent and that was found in this study.
And it looks as if nost of the three study arns are

fairly well matched. The difficulty with interpreting
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this data, however, is that these are random
triglyceride levels and it 1is wuncertain what the
values would be if they were consistently drawn on a
fasting -- in a fasting state.

What about |aboratory abnormalities by
weight? W evaluated the potential influence of body

weight on safety profile of interferon alpha-2a

ribavirin. The incidence of anema and that's a
henogl obin less than 10 and to orient you, | selected
65 Kkilogranms and what vyou'll see that in the

nonot herapy, there seens to be a slight increase
between the under 65 and over or greater than or equal
to 65, but in the ribavirin arns that difference is
accent uat ed.

When you | ook at neutropenia, there is in
t he nonri bavirin containing ar s, very little
difference between the 65 kilogram and above 65.
However, in the Pegasys Copegus group, there is not
only is there overall a higher degree of neutropenia,
but there is a little bit nore of a difference between
them again potentially asking a question about

ri bavirin.
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Vell, maybe it isn't just weight. Maybe
it has to do with obesity or not obesity. That sounds
i ke a question. If you look at BM of 25 as being
t he breakpoint between when a patient is determned to
be obese or not and you ask the sane question we did
with the 65 kilogranms, what you find is and that again
this seens to hold sone nerit in that the bar, the
under 25, this appears to be taller, ever so slightly
than the -- than its conpanion bar, so maybe obesity
has sone protective value here. And in neutropenia,
again separating them out, the difference is snmall,
but it certainly is consistent.

Summary. The first point | want to make
is that Pegasys, 180 m crograns subcu Q week,
conbi ned with Copegus 1000 to 1200 mlligrans per day
in divided doses has a higher sustained virological
response than does Intron A with Rebetol, Intron A at
3 mllion International Units three tines a week and
t he Rebetol being 1000, 1200 simlarly dosed.

The treatnment difference again using the
sustai ned virological response is 8 percent.

Prognostic factors associated wth |ower response
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include hepatitis C virus, genotype 1; high viral
titer, that being defined as those greater than 2
mllion copies per mlliliter; cirrhosis, older age,
hi gher body wei ght, which we've added to the list; and
response rates are lower in the US. conpared to the
non- U. S.

What about safety? Pegasys Copegus had
hi gher observed incidence of certain adverse events
conpared to Rebetron. Serious adverse events were
nunerically higher, 12 percent versus 9 percent.

Serious infections were 3.4 percent versus 1.7

percent. Gade 4 neutropenia was 5 percent versus 1
per cent. Grade 3 thronbocytopenia was al so 5 percent
versus 0.2 percent. Dose nodifications were required
or used in 32 percent versus 18 percent. Bot h

products had simlar premature withdrawals and there
was greater toxicity perhaps with | ower body wei ght.
Moving on to the second study, 15942. The
clinical protocol which has already been gone over,
there was 1311 patients who were random zed by
genotype, viral load to four arns receiving the sane

dose of Pegasys, 180 mcrograns, subcu per week. The

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

94

two treatnment arnms were 24 weeks versus 48 weeks. The
two ribavirin dose arns were 800 mlligrans of fixed
dose and 1200 mlligrans, again weight adjusted,
crudely at the 75 kilogramlevel.

The primary efficacy analysis was a
sustained virological response and the intention to
treat population which in this instance was defined as
all random zed patients who had received at least 1
dose of study nedicati on.

The  Cochran- Mant el - Haenszel t est with
stratification variables of region; HCV genotype and
titer and ribavirin dose were utilized.

I place this slide because as was
mentioned earlier, this was an wunequal allocation
st udy. It was reasoned that the individuals with the
genotype 1 high viral load were the nost difficult to
treat and they were categorized as such and it was
basically felt that the other three, i ncl udi ng
genotype 1 low viral |load m ght behave nore in common
with genotype non-1 than it did with genotype 1 high
viral load. Therefore, the allocation and this is the

actual nunbers. There were some nodification during
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the conduct of the trial and these are the actual
proportions that resulted at the end.

There were 1 to 1 to 4 to 4 of the
genotype 1 high viral load and all the other three
arns, the three strata, excuse ne, were allocated
alike, it was originally 1 to 2, so when it was
changed from1l to 1 to 1, we got a value in between of
1.5 in the higher ribavirin dosages than in the | ower
ribavirin dosages.

The primary objective as was stated
earlier of this trial was to prove the superiority of
48 week treatnent versus 24 week and also to exam ne
whether 800 mlligranms of ribavirin was equivalent to
1000/ 1200 in terns of efficacy.

Here are the popul ation characteristics of
this popul ation. Again, [|'ll point out the sane
things that are different and that is that Americans
are older in this and they're heavier.

What about basel i ne di sease
characteristics? The high titer were relatively
equal ly matched between the two popul ations. As was

stated earlier, the genotype 1 because of the nature
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of the study which was to look at the non-1
popul ation, the overall percentages are 58 percent
versus the 65 percent in the first study. So there
are nore genotype 1 in this study.

Crrhosis was nore prevalent in this study
at 25 percent. U S. population had 29 percent. The
non-U. S., 23 percent. And genotype 1 was 61 percent
versus as you can see 56.

The way to present this data, because it
is inportant to stress that all four arns of the study
are not conparable in the sane way because they have
different patient popul ations because of the unequa
al | ocati on. Therefore, you can't take a sustained
virol ogi cal response from arm 1 and directly conpare
it arm 3 and have a neani ngful anal ysis.

Therefore, we're looking at the pooled
anal ysis, conparing 48 weeks with 24 and 1000/1200
wi th 800. The odds ratio favoring the 48 week was
1.32 and this is the interval. P-val ue was 0.039
How about the ribavirin dose? Again, the odds ratio
was 1.5 favoring the higher dose for the total

popul ati on and the P-val ue was 0.018.
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At this point we leave the statistically
significant area of the analysis and |ook at the
descripti ve. What about the percent sustained
virol ogi cal response by strata? |'mafraid the strata
have gone through the ceiling. Treatnent duration and
ri bavirin dose.

What you see here again using the sane
pooled format is that the 48 week for the genotype 1
high viral |oad appears to be higher than the 24 week
and the 1000 -- there's a 1200 mlligram there al so.
Al so, appears to be higher than its conpanion fixed
800 mlligram

If you look at the 3 strata, there were
felt to be low, lower difficulty in treating, you find
that in genotype 1 again, the same nunber trends are
there, 57 versus 47 and 56 versus 47. And when you
get to the non-1s, it seens as though there's very
little difference between the 48 week versus the 24
and 1000/ 1200 versus 800.

What about how would this look if it was
presented graphically and what you see here, again,

and what's shown earlier in a different slide by the
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sponsor is that the genotype 1, there seens to be a
fairly steady step-w se increase as you start fromthe
24 week Pegasys with 800 mlligramto 24 week all the
way up to the Pegasys 1000/1200 mlligrans at 48
weeks. And you see graphically the differences are
much less in the non-1 and alnost the same slide, a
different technique, the genotype 1 low wth again,
the 48 week being preferable wth the high dose being
with the genotype 1 even in the low titer appeared to
be nore successful.

Now this is a bit contrary to the
hypot hesis of the study which was the genotype 1 |ow
viral |oad woul d behave in a different way.

What about sustained virological response
by body weight. Again, the people that were under 85
kil ograns appeared to have a higher |evel of sustained
virol ogi cal response than those above 85 kil ograns.

What about cirrhotics? This is a sonmewhat
difficult area because the nunber of patients is
relatively small. As was stated earlier, the genotype
1 cirrhotics are perhaps the group that is nost

difficult to treat and using the sane formulation with
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the 48 week versus 24 and the 1000/ 1200 versus 800, it
woul d appear that in general, the trends appear to
favor the high dose of ribavirin in the 48 week, but
it isalittle bit difficult to make these concl usions
because the nunbers are snmall and it's even nore of an
issue in the non-1 popul ati on.

Cenotype 4 needs to be nentioned here.
And just to remnd you, | am well aware of your
expertise, but there are five different genotypes
within the non-1 group. These genotypes are not --
there are nore than five. These genotypes are not
entirely uniformin their response to Pegasys Copegus.
Genotype 4 is known from the literature to have
internediate sensitivity to alfa interferons and the
data collected in the study was consistent with that.

There were 36 individuals, however, so we
have to be very cautious in making too great an
i nterpretation. It would seem that in |ooking at
genotype 4 that 48 weeks appears to be superior to 24
and the higher dose ribavirin, the 1000/ 1200
mlligranms appears to be superior to the 800

mlligranms. However, when you're dealing with an n of
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13 individuals, you probably are on shaky ground for
maki ng any | arge concl usi ons.

What about  histol ogy? Patients wth
pai red biopsies. Two-hundred sixty patients underwent
paired biopsy in this study and again, this is the
sane HAl score with less than two -- with a 2 point or
greater decrease in the HAl score being interpreted as
being a responder. In this case, it looks like in the
portion of patients who had paired biopsies as though
the nunber of responders is sonmewhat the sane across
all four study arns. There is sone difference, but
it's not very large and again, looking for the

participation of what does the histology nean, this

was -- whoops, we're getting ahead of oursel ves.
The hi st ol ogy agai n was nostly
i nfl anmat ory. The nunber of individuals that had a

decrease in their fibrotic score was 19 of the 260
individuals and only 17 of those individuals actually
sustai ned definition of being a responder.

DR FLEM NG Could | ask one point of
information before you |leave. Dr. Tauber, you've been

very careful and appropriate to recognize the
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m zation design when you were

| oad.

Now you're getting into histology and the

sane confoundi ng exists,

it on this slide.

but you're not accounting for

DR TAUBER: Point well taken.
DR GUICK: Can | ask that we hold
further coments and then we'll cone back in the

guestion and answer period? Thanks.

DR TAUBER Moving on to adverse events.

There were fewer severe and serious adverse events in

the 24 week arns than in the 48 week. Dose reductions

for Pegasys occurred in all four arns, but appeared to

be highest in the 48 week 1000/1200 mlligram

ri bavirin dose.

Dose reductions for ribavirin appeared to
be lower in the 24 week 800 mlligramribavirin arm as
was echoi ng what was stated by the sponsor.

What about serious adverse events?

Serious adverse events incidence was higher in the 48

week arns than in the 24 week. The serious adverse

events incidence was lower in the 24 week, 800
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mlligramribavirin armthan in the 48 week, 1000/ 1200
mlligramarm

Serious infections had higher incidence in
the 48 week, 1000/1200 mlligramarm as you can see.

Next . To speak a little bit nore about
the serious infections, as you can see there was
apparent increase as | just stated in the Pegasys
Copegus hi gher 1000/1200 mlligram arm for 48 weeks.
These were again nostly bacterial. The recovered
organisns were bacteria that you would common
associ ated with normal human fl ora.

Again, the issue of neutropenia and
| ynphopenia is raised and | wanted to go forward at
this point and talk and present two brief case reports
fromthe two studies.

The first of these is a 68-year-old nman
who devel oped difficulty swallow ng and fever on study
day 33. On study day 47, severe neutropenia with an
absolute neutrophil of 400 was detected and he was
appropriately discontinued from his dosage of Pegasys
and 1200 mlligrans per day of Copegus. On day 59,

hospital adm ssion occurred with severe throat pain,
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anem a, neutropenia and thronbocytopenia and this case
was brought up earlier. Staph aureus epiglottitis was
di agnosed by I|aryngoscopy and he was also noted to
have staph aureus recovered from his urine. He was
placed on high dose antibiotics, given red cell
transfusi ons and nade a very mracul ous recovery.

On the -- what is not on here is that on
day 65 his ANC had risen to a value of 1000. So he
had had a response, but he still fulfilled the
criteria of being neutropenic.

The second study is the septicemc death
fromthe second study. This is a 45-year-old man who
sustained a splinter injury to his hand on day b55.
Hs treatnent reginen was Pegasys Copegus 800
mlligrans per day in divided dosage. On day 58 the
splinter was renoved. H s wound was cleansed and he
was noted to have an ANC of 800. On day 60 he
returned for a wound check and at that time he was
offered and refused antibiotics. On day 62 through
63, he developed a fever to 39 degree Celsius,
agitation oliguria. By day 64 he was in frank septic

shock, was admtted to the hospital in transfer from
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his clinic. H s adm ssion ANC was 2600, but it was
then recorded as being O within 12 hours of adm ssion.
Hs blood cultures great grand positive cocci,
consi stent wth staph aureus and on day 65 he expired.
Neutropenia during treatnment and follow
up, again |ooking at neutropenia, there was a l|lot of
neutropenia in this study as well. There was the peak
because was found nostly in the grade 3 area and about
5 percent as was seen in the first study, devel oped
grade 4 neutropenia during the conduct of the trial.
Lynphopeni a was al so denonstrated in this
study as it was in the first wth a peak in the grade
2 area.
What about nunbers of patients w thdrawn?
The incidence of wthdrawal was lower in the 24 week
arms than in the 48 week. Adverse events would nore
commonl y cause wi t hdr awnal t han | abor at ory
abnormalities. Neur opsychi atric adverse events were
t he nost frequent cause of patient wthdrawal overall.
What about dose nodifications? And |'ve
done the same thing here just for reference. Thi s

peg-interferon goes with that 800 and this
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peg-interferon goes with the 1000/ 1200 mlligrans, but
placing them side by side allows you to conpare the
per f or mance.

Pegasys was nost often nodified for
| aboratory abnormalities which were predom nantly
neutropeni a, thronbocytopenia and were pretty well the
sane in both of these two 24 week study arns.

Copegus in the 24 week arns were nore
often dose nodified for adverse events than they were
for laboratory abnormalities and the |aboratory
abnormalities, when they did occur were -- would be
anticipated in the area of anem a.

What about the 48-week arns? Simlar
trends are seen in the 48 and the 24 week groups
regardi ng dose nodifications. Pegasys was nodified
nore comonly for |aboratory abnormalities than for
adverse events. The nost common | abor at ory
abnormalities were neutropenia and thronbocytopenia.
The neutropenia and the thronbocytopenia were higher
in the 1000 to 1200 mlligram ribavirin arnms than in
the 800 mlligram armns.

Ri bavirin was -- Copegus was nodified nore
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often for adverse events than for | abor at ory
abnormalities. Laboratory abnormalities wer e
predomnantly anema and nay have had a contribution
to make in terns of the -- I'm sorry, were lower in
incidence in the 800 mlligram ribavirin arm than in

t he 1000/ 1200 mlligramarm

Lab abnornmalities by weight. The sane
principles as we used in the analysis. This is
descriptive. Looking at those individuals under 65

kil ograns versus those that are over 65 Kkilograns.
Consistently, the under 65 kilogram there are four
armse to the study, but in each of the four, the
conpanion arm is lower in terns of henoglobins |ess
than 10. Wien you |ook at neutropenia grade 3 or
hi gher, that sane trend is found with the |ower than
65 kilogram arm being somewhat higher in incidence
than the conpanion arm of those greater than 65
ki | ogr ans.

What about BM ? Again, |looking at the
potential influence of obesity with being under 25,
bei ng considered to be fit and those over 25 or equa

to possibly being obese. The henogl obins again

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

107

reflect a very simlar trend as found in the 65
kil ogram cut point. As you see, the first arm the
under 25 in each of these couplets is taller, even
though it's very, very much |ess discernible in these,
the lower ribavirin doses than it is in the higher
ribavirin doses. Neutropenia, again appears to be
sonmewhat higher in the 25, in the under 25 BM versus
t he over 25.

Concl usi ons. Sust ai ned vi rol ogi cal
response in patients infected with genotype 1 had the
hi ghest sustained virol ogical response when 180
m crograns of Pegasys and 1000 to 1200 m |l ligrans of
ribavirin were admni stered for 48 weeks.

How about the patients with genotype non-
1? The sustained virological response was simlar in
all four treatnent reginens.

What about genotype 47 Vell, it seens
hi ghest with the conbination of 1000/1200 mlligrans
of ribavirin for 48 weeks, but there really are too
few patients to make a concl usi on.

Response rates in the US sites were

| ower conpared to the non-U'S. and perhaps further
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assessnent is needed.

What about safety? Twenty-four weeks with
Pegasys and the lower or 800 mlligram dose of
ribavirin conpared to the 800 or the 1000/1200
mlligram ribavirin conpared to the 48 week therapy
denonstrated |ower incidence of severe or serious
adverse events, fewer wthdrawals and fewer dose
nmodi fication of either the Pegasys or the Copegus.
The 48 week 1000/1200 mlligram ribavirin was
associ ated with higher serious infections, wthdrawals
for neutropenia. The 800 mlligramribavirin conpared
to the 1000/1200 mlligramribavirin dose denonstrated
lower incidence of ribavirin dose nodification and
serious adverse events. And there's insufficient data
to assess neutropenia in serious infections and it was
noted that it was a fatal infection study in which
severe neutropeni a was recorded.

What about the risk benefit that was
derived from these studies? Wll, therapy with 800
mlligranms of ribavirin for 24 weeks conpared to 800
or 1000/1200 mlligranms of ribavirin for 48 weeks

denonstrated less serious toxicity and simlar
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sustai ned viral response.

Are there wunresolved questions? Vel |,
yes. There are nmany factors that obviously affect
treatnment response and toxicity. The dose, the
Pegasys and ribavirin and the duration of treatnent,
the HCV genotype and titers perhaps need further
expl orati on, geogr aphi c and ot her basel i ne
characteristics including weight mght be expl ored.

Needs for additional studies, optimzation
of peginterferon and ribavirin dose and exposure.
Wi ght base versus fixed dosing. Confirm the
hypot heses raised by study 2 in patients with HCV
genotype 1 and low viral titer and HCV genotype 4.

Is that it?

| believe that concludes ny remarks.
Thank you very much for your attention.

DR AUl CK Thank you. At this point,
we're going to open it up to the Commttee for
guesti ons. I'd like people to really stick to points
of information and questions of clarification, try to
refrain from junping into the issues that we wll

di scuss this afternoon.
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And these can be either of the sponsor or
t he Agency.

Dr. So, do you want to start us off?

DR SO Could you -- since we are being
asked to approve this drug for the treatnent of
chronic hep C and patients with elevated ALT, could
the -- could we define elevated ALT? Is it for
inclusion in the trial, was that beyond a certain how
many tinmes above nornal ?

DR HOFFNMAN: Hof fman from the sponsor.
Patients who had any elevation in ALT were permtted
into the trial on two occasions prior to -- during the
screeni ng peri od.

DR SO So if the optimal limt of nornal
is 40, so if the patient is 42, he's eligible for
enrol | ment ?

DR HOFFMVAN: If he had two val ues which
were above the wupper limt of normal, the patient
woul d be eligible.

DR @QJICK: Dr. Hoof nagl e?

DR, HOOFNAGLE: Ask a question about what

you nmean by high viral load. | think you m sspoke the
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| evel of virus as an average in the groups. It was 6
and 5.8. That wasn't 6 nmillion that was 2° wasn't it?
And 10>° in the various groups.

So how did you -- what was the set point
for high versus |ow and how does that conpare to the
studies that were done with the other peginterferon
al pha- 2a? Because | believe you used a different

met hodol ogy for measuring high versus |low viral |oad.

DR. HOFFVAN: No, actually when we
designed these studies it was still fairly early on.
It was back in 1998 and 1999, so it's still two
mllion. W since that time noved on to the

international units where we defined as 800, 000,
greater than 800,000 or |ess than 800, 000.

DR HOOFNAGLE: But is that two mllion
simlar to the two mllion obtained in the previous
trials reported by Schering? | believe they used the
NG assay?

DR HOFFMAN: That's difficult to say
because of the difference in the techni ques.

DR HOOFNAGLE: And did you |ook at any

other cut points for high versus |ow? This is
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inmportant for your second trial where you had the
stratification and so forth which showed that it
| ooked like even with a low viral |oad, genotype 1
patients had a higher response with | onger therapy?

DR HOFFMAN.  No, we did not. W | ooked
at 2 mllion. However, your point is well taken.

DR HOOFNAGLE: Then |I'd like to point out

that this is a little bit higher viral I|oad than

reported with the previous product. It's nore likely
a bit higher.

DR HOFFMAN: Two mllion versus two
mllion?

DR HOOFNAGLE:  Yes.

DR GQJLICK Dr. Kumar?

DR KUMAR Dr. Hoffman, could | ask you
what is the difference between your ribavirin product
and the Rebetol that's currently avail able other than
one being capsule and one being tablet. | s there any
i nherent differences between the two products?

DR HOFFNMAN: No. The ribavirin is the
sane chem cal

DR KUNAR: And can | follow up wth a
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question? As a clinician, will | be able to rite for
your product separately or will it be bundled and w |
| be able to use it only with pegylated interferon?

DR HOFFMAN No, application contains
bot h products as separate conponents.

DR KUVAR: Thank you. Could | ask you
how you determ ned depression in your patients? At
each site did they actively ask the patients about
depression or did patients conplain about depression
and then was it recorded in the case support fornf

DR HOFFMAN:  Yes, this is an area of sone
nmet hodol ogi cal probl ens because there's really no good
depression scale that's appropriate for interferon
t her apy. W don't believe the Becks is the right
scale for it as well. And if you ask patients
directly about any adverse event you tend to get a
hi gher incidence than if you just wait for them to
vol unteer it.

So in our studies, what we did is we
measured depression according to what patients
vol unt eer ed.

DR, KUMAR  Thank you.
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DR GULICK Dr. Sun and then Dr. Wod.

DR SUN: In the Phase 3 studies for
patients that weighed nore than 75 kilograns, they
could receive either 1000 or 1200 mlligrans of
ribavirin. How was it determned which dose they
recei ved?

DR HOFFMVAN Here's the clarification.
If they weighed less than 75 Kkilograns, they were
assigned to 1000 in that group. If they weighed 75
kil ograns or nore, they received 1200.

DR GAQLICK Dr. Wod and then Dr.
Fl et cher.

DR WOOD: I have several questions
regarding African American patients in your studies.
I'm very concerned in terns of the response rates
because in the first study there was really no
di fference anong the African American subpopul ati on.

My first question is in reviemng the
pharmacokinetic data, you report in your report
br eakout s according to weight.

Do you have any data specifically that

| ooks at pharmacokinetics in African Anericans?
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DR HOFFMAN Yes, we do and Karin Jorga
of clinical pharmacol ogy will respond.

DR JORGA W did a population of
phar macoki netic analysis in our Phase 3 pivotal trials
and we |looked at the effect of covariates and
pharmacoki netics of ribavirin and could | have the
slide up, please? This is what you are seeing here.
This is the influence of race on the clearance of
ribavirin. There is a difference. The African
Americans have a higher clearance which leads to |ow
exposure in this population. The difference, however,
is relatively small if you look at the scale. It's
around 20 percent difference between these two races.

DR WOOD: My next question and foll ow up
to that is regarding African Anericans, do you believe
that the |ack of responses due to a greater preval ence
of genotype 1 in the African Amrerican population? 1|'m
trying to get historically why African Americans don't
seem to respond as well as Asians or Caucasians to
interferon al pha and ribavirin therapy. Dd you | ook
at that fromthe genotype 1 standpoint?

The ot her question is that since
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non-genotype 1 patients appear to respond much better
than genotype 1, did you see that kind of sane
response in African Anericans who are non-genotype 1?

DR HOFFMAN As you nentioned, the
nunbers of black Anericans who participated in the
study is quite small and the vast mgjority had
genotype 1, so we really weren't able to sort that out
and because of the |ow nunbers that were in our trials
we have two studies going on. Onhe is a US study
that's being sponsored by Roche Ilooking at 100
patients. We're |ooking at African Americans versus
Caucasi an patients. They're receiving Pegasys 180
mcrograns plus the full dose of the Copegus. They're
all genotype 1 patients and we're following them to
see what happens.

In addition, there is the viral hep C
study which is an NH collaboration of 400 patients,
half African Anerican, half European Anerican that's
| ooking at the same question. The U.S. study should
be conpleted next year. The NIH sponsored trial in
2004- 2005, so we fully agree with you. W don't have

the infornation to sort out what the reason if for
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what we see as a |ower response, but hopefully these
two trials between them we'll get sone answers.
DR WOOD:  Thank you.

DR @GULI CK: Dr. Fletcher and then Dr.

DR FLETCHER This question is probably
both for the FDA and the sponsor. I|'minterested in
this issue of body weight and its association wth
response. And the first one is is it possible in the
anal yses of response of sustained viral response to
adjust for body weight and then | ook at this whether
there is a geographic difference?

DR SI ECGEL: The geographic differences
are interesting in a nunber of regards. In all of
these studies, the U S population which -- in both of
t he studies which had a | ower response rate, on any of
a nunber of factors known to contribute to response
rate had a | ess desirable outcone which is to say, had
a less desirable baseline characteristic which is to
say were nore likely to have genotype 1, were nore
likely to have higher viral load, were nore likely to

be overweight and what else am | |leaving out,
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cirrhotic, nore likely to be cirrhotic.
Wen you do a multivariate analysis, the
inpact of region looks like it plays a relatively
smal| factor. Those factors don't fully account,
taken together, for the differences observed. There
may be treatnent practice differences in terns of
pushi ng dosing through toxicity and so forth as well.
| don't think we have ever had reason to believe that
there's sonething about whether you live in Europe or
U.S. that influences response rates. Most of the
differences -- but it is worth noting that this is a
study that is done predomnantly outside of the U S
and one of the reasons we highlighted that is that
this field, both in academ c settings and sonewhat in
commercial settings has -- had a lot of cross study
conpari sons saying well the response rate was X here,
and Y here and it's inportant to know that a |ot of
factors such as region, for exanple, where you do the
study could account for several percent differences
maybe even in the 15 to 20 percent differences in
response rate because of this nultiple factor

situation and those <cross study conparisons which
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because there's no random zation would in any case be
highly suspect and |I think in these cases are clearly
probl emati c.

DR FLETCHER  Just to go along with that,
do you see the opposite trend if you look at toxicity,
because you would think if weight is really associated
with response in toxicity, you would think you m ght
see higher rates of toxicity outside of the U S
because you have a snaller body weight population.
|"m just wondering do you, at least nunerically, do
you see that trend as well?

DR SI ECEL: No, not clearly, but | have
to say across a broad range of studies and a broad

range of diseases we tend to see lower toxicity rates

outside of the U S than in the US. . | think it's
probably -- and it's certainly been true of interferon
in cancer trials. There was a trial, Italian trials
and Texas trials. | renmenber in CM., but in many

other cases as well as in multinational trials, |
suspect that it's generally an issue of ascertai nnent.
Either the patients, how much they're wlling to

present it, how nuch the physicians are to elicit it.
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So those conparisons, unfortunately, are really

difficult to make in a neani ngful way.

DR GULICK Dr. Wng and then Dr. Alter.

DR WONG | have a question both for the
sponsor and the Agency. | was concerned as | reviewed
the data and also heard the presentations today that
there's such a heavy focus on the endpoint of
sustained virologic response and that alternate
measures of response that mght well correspond with
long-termclinical benefit were not analyzed nearly in
as great detail nor given as nuch wei ght.

| guess ny question is first of all am|l
correct in interpreting how you folks all analyzed
these data and interpreted these data, and secondly
what do we know about the relative predictive val ue of
various indicators such as sustained virologic
response, sust ai ned bi ochem cal response, t he
conbination of those tw as was outlined in the
protocol for the first study, but was not really
anal yzed in detail for us today and I'm particularly
interested what do we know about the predictive value

of histologic response as conpared to sustained
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virologic response in predicting that a patient wll
or wll not do well in the long run.

DR HOFFNVAN: A couple ways to answer
t hat . First, regarding your question of what is the
meani ng of sustained virologic response. W have now,
actually data outside of Pegasys and data that we're
generating now suggests that sustained virologic
response is actually a very good neasure of long term
virologic response. In our program both for
nonot herapy and in conbination therapy, we had about
500 patients now who are sustained virologic
responders followed for up to four years. O those
patients, 99 percent are still undetectable. W' re
follow ng them yearly, bringing them back. There's a
guestionnaire they fill out regarding their ALT,
regarding their HCV RNA, regarding if they've had a
biopsy, if they've had any liver-related norbidity or
nortality.

So much work has been done including sone
early work done by Dr. Hoofnagle. It appears that
sustained virologic response is a pretty good

endpoi nt .
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Is that a good surrogate for long-term
outcone? |1'm going to ask Dr. Schiffrman to cone up
and just give a brief description of the HALTC tria
that's being conducted within NI H

DR SH FFMAN: | think there are two |lines
of evidence that can answer your question about |ong
term outcones. Nunber one is in the sustained
patients with sustained virologic response there are a
coupl e of published studies that have | ooked at foll ow
up liver biopsies two to fives years after achieving
sustai ned virologic response which continue to show
hi stol ogic benefit, conpared to the baseline at the
end of treatnent, inplying that once this long term
eradi cation of virus, there is a continued inprovenent
in liver histology over a prolonged period of tine.

The second issue which is nmuch nore
inmportant is the nonresponders, if you get a transient
inprovenent, | think that's where your question was
going to. And there's two pieces of evidence there.
One we have and one is on-going. The first is a study
we conducted at our unit where we took patients who

wer e nonr esponder s to i nterferon t her apy and
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random zed them to continue mai ntenance therapy and to
stop therapy. In the group that stopped therapy, we
saw a regression or return of the inflammtion back
towards the baseline within a year of discontinuing
t herapy and over a two-year followup period a slight,
but not significant increase in fibrosis.

There's currently a large multi-center
sponsor N H sponsored trial which have been referred
to already as the HALTC trial. W are also one of the
centers in that trial. And this trial wll random ze
nonresponders to Pegasys and Copegus to continue
Pegasys nonot herapy | ong term over approximtely three
and a half years versus a control group that is not
receiving further therapy, to try to answer that
guestion, will the control group receive a long term
benefit fromthat initial treatnent or can continuous
mai nt enance therapy and viral suppression give better
long term benefit in terns of hard clinical outcones,
deconpensation, progression to cirrhosis, devel opnment
of liver cancer and need for liver transplantation.

DR WONG So if | can just follow up. |

guess the answer to -- the congruence of the first
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question is if you have a response that's neasurabl e,
but it's not conplete or sustained, is that a response
that's worth having? And | guess the answer to that
is we don't yet know. Is that fair?

DR SHI FFMVAN: By response to the
treatnment you nean a nornalization --

DR WONG Reduction in the viral titer
but not too undetectable and normalization of the
bi ochem cal paraneters and perhaps even substanti al
i nprovenent in histology, but does not achieve a
sustained viral response. |Is that response equival ent
to no response or do we just not know?

DR SH FFMAN. | think --

DR VWONG In a sense | nmean | interpret
sonme of the interpretations of the results of these
two trials today as equating a response |like that to
no response at all

DR SH FFNAN: | think there is -- in the
study we conducted where we saw exactly what you're
saying, a drop in viral load and an inprovenent in
hi stol ogy during therapy, when we stop therapy, that

i nprovenent was short |ived. Virus returned back
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towards the baseline and within one to two years on
follow up liver biopsies, the inflammatory conponent
was back -- not significantly different from baseline
as wel | .

There's a recently published |arge foll ow
up study of patients who received interferon therapy
in Japan and what that shows is sustained virologic
responders have a significant reduction in long term
nortality whereas the nonresponders, that benefit was
guesti onabl e.

DR @Gl CK Wuld the Agency like to
respond to this, too?

Dr. Siegel?

DR SIECEL: Yes, let ne talk alittle bit
where we' ve been, at |east from biol ogics perspective,
al though we work closely with Center for Drugs and ny
cooment on differences, if there are any, of
signi ficance.

W, over the years, we've had a gradually
shifting approach as has the community to the relative
significance of liver enzynes biopsy and as it's

becone avail able and then nore reproduci ble and better
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val idated viral | oad.

In recent years, in answer to part of your
guestion and even over the tine course of these
studies, we've noved away from conbined viral and
bi ochem cal response to viral response along as our
area of primary interest. And the reason for that has
been because of a |ook at discordant responders.
Those patients who have ©persistent absence of
detectabl e virus, but sone elevation of |iver enzynes
often have, appeared to have transient elevation of
liver enzynes. It may well be for reasons unrel ated
to the hepatitis itself and we've not seen evidence,
although we don't have huge nunbers that those
patients are still infected or for that matter still
have progressive |iver disease.

Conversely, those patients who still have
viral infection, but normalized liver, | think there
are inportant questions that were just discussed to be
answered as to whether there are Dbenefits to
suppressing the anount of virus, but absent a sign
that the infection is cleared, we have not decided

that this endpoint is sufficiently indicative of
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clinical benefit. 1In a sense, these are all surrogate
endpoi nts, but conducting these trials to achieve any
signi ficant I nci dent of clinically meani ngf u

out cones, cancers and bl eedi ng, ascites and
deconpensation  of various sorts would require
extrenely large nunbers and in nmany cases many years
or decades to achieve those events and really be a
signi ficant problem

In general, in infectious di seases when we
have a good val i dated neasure of the infectious cause,
and it seens to be elimnated in a persistent way
although in the wearliest trials end of treatnent
factors were neasured, we assune they're in that six
nmonths off treatnment was far nore predicted of |ong
termresponses, as you' ve seen.

So that's where we are in balancing all of
that. We're looking for domnant -- oh, | should say
that liver biopsy is sonething that we've always felt
is potentially closer from a theoretical basis, it's
certainly been |liver enzymes, anyhow closer to a
predictor of benefit. It has sone significant

[imtations. One is that it's very hard to get a high
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| evel of follow up on liver biopsies. Even anong the
subpopul ati ons where one chooses to try to seek them
success, | don't know for sure in this study, but
typically ranges from as low as 30 percent up to as
high as 80 percent, but rarely higher. So there's
significant amount of m ssing data. It will tend to
be significantly biased. If a treatnent is |ess
effective on viral load, the patient is nore likely to
drop out and less likely to show up for their Iiver
bi opsy.

And nost, but not all, nost of the
effects, the nore predomnant effects that are
observed on liver biopsy at |east over the first year
or twd, when you look at the raw scores are
inflammatory cellular infiltrates. W do see effects
as was noted on the extent of fibrosis, but |ess so,
so it's likely not to be a highly sensitive indicator
of treatnent effect differences, if you believe that
the differences that you see in SVR are real
di fferences. It's «certainly a less sensitive
indicator and hard to interpret because of the m ssing

dat a.
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DR GQULICK kay, | have Dr. Alter,
Sj ogren and Johnson and |'mgoing to allow --

DR FLEM NG Before we leave this, could
we' d query, Jay?

DR QLI CK:  Sure.

DR FLEM NG Jay, 1'd like to follow up
because this -- your insights here on this are really
critical and I think Dr. Wng' s questions are raising
a very key issue as well.

Is there any evidence that you' re aware of
that truly is an intention to treat type of validation
that would say that effects on sustained virologic
suppression for a period of 24 weeks or for a period
of whatever, in fact is predictive of cobenefit. Now
| realize what | really want to know i s progression of
cirrhosis, need for a liver transplant, hepatocellul ar
car ci nona, but even at an internediate |evel,
meani ngf ul changes in histologic progression, is there
any intention to treat type of validation that truly
is a surrogacy validation, not a correlate, but a
surrogate? |Is there any evidence of that nature at

all here?
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DR SI EGEL: I defer that to the
hepat ol ogi st s. None that |'m aware of. There's
evi dence, you heard sonme of it of varying sorts that
suggest a relationship there, but in terns of an
intention to treat froma random zed study, no.

Not that | know of.

DR SI ECEL: But we know throughout
clinical research that correlations are frequent and
true surrogacy is rare.

DR QLI CK: Can we have sone backup,
per haps, by sonme of our hepatol ogi st consultants? Dr.
Hoof nagl e?

DR HOOFNAG.E: W sinply don't have a
group that has been followed and not treated, but one
can say in the patients who do have a sustained
virol ogi cal response that over 95 percent remain in
long term follow up as long as they' ve been foll owed,
PCR negative, the mjority have normal enzynes and
many in long term follow have had a normal |[iver
bi opsy, actually, sort of a resolution.

So it looks to be very solid long term

endpoint. This virus replicates very quickly so that
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once you stop therapy it comes roaring back usually in
the relapse pretty quickly. It's a strange person
that waits three or four nonths to relapse. After six
months, again it's less than five percent, probably
| ess than two percent that will relapse after that.

DR SI EGEL: Just a comment on the
surrogacy being rare. There are sone people who woul d
call the neasurenent of viral load in this disease not
a surrogate endpoint. It's clearly not a clinical
endpoi nt . It depends on how you look at it, but let
me say that the sustained absence of the pathogenic
organismin an infectious disease is in nmany cases a
good predictor. So if sonebody -- if you give
sonmebody a course of say antibiotics for a urinary
tract infection and they're culture negative for a
long period of time, changes are that the clinical
sequel ae and the clinical synptons are going to be
gone. So we're dealing with a -- if you choose to
call it a surrogate, one that's pretty close to the
pat hophysi ol ogy of the disease.

DR. FLEM NG Qovi ousl y, as you're

pointing out, Jay, there's a whole continuum in what
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the reliability of a predictor or correlate may be and
| think that's what Jay is saying as well. If we're
tal king about the reason -- the reason that we're
relying on these markers and they are markers is that
these clinical phenomenon mght be 20 to 40 to 50
years down the road. | worry a |ot about whether what
we're seeing in six nonths is going to predict an
effect of magnitude to effect a clinical event 20 to
40 years down the road.

Now i f what we see at six nonths, in fact,
is reliably predicting the effect on viral levels 10

years later, then certainly that s much nore

conpel |'i ng.

DR GULICK Dr. Wng, a follow up
guesti on?

DR VWONG | guess | asked that question
not really because | would dispute the idea that

achieving a sustained viral response is desirable.

That's obviously desirable. But | guess the deeper
guestion is sone response that's less than that is
al so desirable because what we're asked here is to

| ook at sone anal yses of subgroups, for exanple, in
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which there are relatively small, but not =zero
differences in response rates between those subgroups.

But in those subgroups also, for exanple, the
hi stol ogic responses are higher than the sustained
virologic responses. Are those levels of response --
are those other responses to be ignored or are they
real and possibly beneficial?

DR HOFFNMAN: If I could coment on that?

Hof f man.

Wien we discussed our endpoints with FDA
and we worked together on devel oping these protocols
in nonotherapy it was agreed we should try to get
biopsies, liver biopsies on as nany patients as
possi bl e.

In the conbination therapy program as we
di scussed it, and as Dr. Siegel nentioned, there's
been a novenent away from the |iver biopsy. There's
al so as responses have gotten higher virologically,
pati ents have becone less willing to have them So in
fact, in our original protocols, we did not even have
hi stol ogy as an endpoint in these protocols. However,

in discussing our protocols with other authorities and
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with investigators, consultants, they felt we should
get sone information.

Because patients who don't respond by 24
weeks virologically shown in virtually every trial,
whet her it's nonot herapy or conbination therapy, don't
go on to then subsequently have a sustained
vi rol ogi cal response. Patients l|leave the trial and
were permtted to leave the trial. So the ones who
had the biopsy tended to be the ones who were the
responders. And that's why the nunbers are, | think,
are so very high.

DR GULICK Dr. Hoofnagle, can you help
us a little bit nore?

DR HOOFNAGLE: What Jay nentioned is the
real problem is that you can't get a good sanple of
liver biopsies fromall the patients, so it's a lot of
bias put into the system by that.

Al so, you know the liver biopsy can change
just like the ALT can change. And wth a year of
interferon therapy, you get a benefit, you can do a
biopsy on treatnent, even on nonresponders. That

benefit slowy goes away. So it depends on when you
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do the biopsy whether you see a benefit. And then you
have people treated for 24 weeks. (Qhers treated for
a year. There's going to be variability.

Because it's so difficult to do a biopsy,
even though 1I'm a hepatologist, | believe it's not
very useful as an endpoint any nore in these types of
trials.

Let nme also, I'd like to nmake two other
comments. One is about the conparison geographically.
There's another very big variable and | think it's
been downplayed a little too nmuch and that is age.
The Anericans were ol der, response goes down wth age.
And what goes up wth age, obesity and weight as you
all know. So in talking about weight, you really have
to control for age whenever you do that.

| know the Anericans are overweight, but
even conparing them for weight, there's a |ower
response rate in the Anericans. It's quite striking.
And | know it's not because they live in Amrerica, but
it is probably due to the strain of genotype 1 that we
have in America, may be relatively nore resistant.

DR GULICK  Ckay. | want to go back to
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several Commttee Menbers who haven't had a chance to

ask questions and then we'll cone back to others if
there are sone follow up questions. So | have Drs.
Alter, Sjogren and Johnson, waiting patients. Dr.
Alter?

DR ALTER Thank you. | actually would

like to go back to sone questions on the analysis that
either the data weren't stratified in that way so that

we could see it, whereas the analysis mght have been

done.

First, to followup to Dr. Wods' question
on African Anericans. | understand -- or on bl acks --
within the study. | understand that the nunbers were
very snall and therefore you can't draw any

conclusions, but ny curiosity overwhelns ne and if |

understand it correctly, based on sone stratified data

provided in the FDA summary, the African Anericans

nost of whom wvirtually all of whom had genotype 1,

have a stay in virologic response of 22 percent and so

that woul d be about half of what all genotype 1s had.
Is that correct?

DR HOFFMAN:  Yes, we have a slide here.
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DR ALTER Just refer to conbination
therapy for a nonment to nmake it easier.

DR HOOFNAGLE: Dr. Duff?

DR DUFF: As has been pointed out by the
Comm ttee, we've been sonmewhat reluctant to draw broad
conclusions from the patient nunbers certainly. And
what we've got here is the racial breakdown in terns
of Caucasi ans versus bl acks. To really break things
down beyond this, we have not done, sinply because we
feel that the |imts of the data that are really
nmeasured in the teens, would be less helpful and I
don't have those nunbers right now. But what we can
say broadly as has been reported by others, that there
is certainly a reduction and an apparent reduced
virologic response rate for these patients, many of
whom are genotype 1.

It's for that reason that we feel the best
way to really get a handle on this is going to be
prospectively in the studies that Dr. Hoffman has
out | i ned.

DR ALTER | understand that. | just

wanted to confirmthat anong genotype 1 patients. You
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were seeing the sane difference about tw ce, and
that's all.

DR DUFF: Thank you.

DR ALTER I'Il nove on. Wth respect to
sone of the other differences that have been brought
up as possibly inportant, |'m concerned about the
types of analyses that have been done and whether or
not these differences are real, are factual, based on
smal |l nunbers because of the many stratified groups,
based on a variety of others and so I'd like to ask --
we really do have two groups here. W have genotype 1
patients treated. W know that appears the optina
therapy is 48 weeks with the higher dose and then you
have genotypes 2 and 3 who can be treated for 24 weeks
with a lower dose and |I'm just talking about
conbi nati on therapy.

And based on, for exanple, U S., non-U S
anong genotype 1 patients, you still see apparently a
di fference. But what about all of the other
characteristics that mght be different between the
U S patients who are genotype 1 treated for 48 weeks

at the higher dose and non-US. patients who have

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

139

genotype 1 treated for 48 weeks with the higher dose
of conbination therapy, taking into account age,
gender, body weight, race. Then do you still see -- |

couldn't tell how nmuch of a difference there really

was. It didn't actually look that great to be quite
honest .

DR DUFF: I am not sure, you'll have to
help me to see if |1'm responding exactly to your

guestion, but | think we can begin to explore the area
that you' ve raised. What we have seen, certainly in
observing this finding about U S./non-US. is that as
has been pointed out by the nedical reviewer, there
are nore frequent, poorer prognostic factors occurring

in the US and if | could slide up, please, we'll
just quickly review the percentages, taken as single
variables, first of all.

You will note, as has been pointed out,
greater proportion of genotype 1 patients, patients
who are older, patients who are heavier, patients who
are nore frequently cirrhotic, patients who are nore
frequently black or African Anerican, patients who are

less frequently Oiental which would be seen as it
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certainly has been associated with nore positive --
hi gher SVRs, viral |oad, but less dramatic. And we
did perform a multiple logistic regression analysis
which 1'd be happy to put up, please. This will be --
shoul d be next slide.

| believe -- yes, slide up, please.
Per haps you beat ne to it. Wat we see here in terns
of -- factoring all of these things into a nodel is
that the overwhelmng and predom nant inpact which
essentially overshadows everything else in the node
is genotype which | think is to your point. W see in
descending order a nunber of other factors which
certainly are playing a role and are confoundi ng any
attenpt to analyze on a single factor and this has
certainly been the challenge in interpreting the data.

e do not e, for I nst ance, here
pretreatment viral |oad has an inpact. Age has an
i npact . Baseline ALT quotient, whether a patient is
or is not cirrhotic. W do note as has been noted by
others the inpact of weight as a confounder, 1'm
sorry, as predictor of response. But really, com ng

down towards the bottomof the list and in our opinion
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sone are washed out by the other factors is the
regional difference and that's really the bottomli ne.

DR ALTER So are all of these
significant or are sonme of these significant and sone
not, statistically?

DR DUFF: Wsat I'lIl do then as a backup,
"1l pull up slide 43. W' ve gone on because genotype
is so overwhelmng and we then |ooked at the
breakdown, taking genotype out of the equation, if you
will. Ckay, and you'll see here for the genotype 1
popul ati on which conprises about two thirds of our
data set, that the significant factors are towards the
top and the odds ratio as listed and region, you wll
note, essentially, falls in wth a very nodest odds
increased odds ratio  of 1.27 which 'S not
statistically significant.

If | could have the next slide, we're
getting into sonewhat snmaller nunbers here, but if we
| ook now at our non-1s, the factors that fall out here
are as follows. W see that race, we see that the
transition from body weight less than 65 to 65 to 85

kilos has an increased odds ratio with a P-value of
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0. 1. W're really not seeing nmuch in terns of the
transition from 65 to 85 to greater than 85 kil os
however . And histologic status. And again, region
playing out further down the list, in general, and so
our overall interpretation |ooking at the data in toto
is that genotype is the driver and that when one is
trying to interpret any given factor, one nust be very
careful about confounders and trying to really factor
everything into the nodel before we draw concl usions.

DR FLEM NG Before you | eave this, just
to hep clarify your question, you' re |ooking in that
analysis at region as a predictor and ny take from
this is that a good amount of the U S /non-US.
difference as a predictor can be explained by the
confounding with these other factors.

A separate question though is region, in
effect, a nodifier in this multivariate analysis that
adjusts for all these other factors, is the evidence
of treatnent effect within U S and non-U S. apparent
or is there an apparent difference or how strong is
the evidence of effect in the US in this nodel that

takes into account for these other predictors?
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DR HOFFMAN: | think with all the
confounders that there are, | think it's hard to know
As Dr. Hoofnagle said, is it possible that there are
differences, not in the host so nuch as there are in
the virus, particularly genotype 1 from Europe and the
U S or fromAsia and maybe is that the factor, but we
don't have enough information to say.

DR FLEM NG So there's not a specific
answer then?

DR HOFFMAN:  Correct.

DR ALTER  No, but | do think that based
on this | think that the regional differences are
really not a factor in terns of response when you
contrast with a variety -- wth everything else,
particularly the nost inportant ones. And | guess, |
think that it's a problem when we know that we have a
factor that is so overwhelmng |ike genotype to
present data actually wthout considering such an
overwhel mng factor and it's alnost uninterpretable.
And so | think that it's inportant plus while you can
do nultivariate analysis on the whole group, if you

have an overwhelmng factor, the black box always
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doesn't take care of it and | think stratifying by
genotype and then doing a nultivariate analysis was
exactly what | was looking for and | think it really
does put sonme of these other factors into perspective.

DR Q@QJLI CK: Let me just caution people
again. There's always a tendency to want to junp into
further discussion of the issues which is what the
afternoon is for.

DR ALTER |'msorry.

DR GULICK: No, that's okay. It's a good
point to make at this point, but for others, let's try
to finish off just with a couple nore questions. I
have Dr. § ogren, Johnson and Englund in line and then
I"'m going to conme back to people who have already
asked sone questi ons.

Dr. S ogren?

DR SJOGREN: | wanted to make sure |
understood how the data was analyzed to begin wth.
The study 15801, we were told that all patients that
were random zed were indeed put into the analysis and
so there's an intention to treat.

The second study, 15942, Roche and also
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FDA told us that the patients that were presented to
us were intention to treat, but then there was a
caveat that they were patients that took at |east one
dose. And so that is not intention to treat in a
strict way, but rather patients that were random zed
and took nedication. So I want to nmake sure that we
understand perfectly how the anal ysis was done.

DR DUFF: Certainly, as a point of
clarification, you're correct. The first study was
initially presented as an all random zed, this was
protocol to find. And then | presented sone follow
up, all treated data, in that patient subset. All
treated being defined as randomzed and having
recei ved one dose.

Based on protocol anendnents that occurred
prior to data base close, the analysis for the second
study, the dose and duration study, was the primary
was derived on an all treated and just to clarify the
definition, patients had to be random zed and receive
one dose.

In terns of how they were handled from

then on, if there was a loss to follow up, if there
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was a premature withdrawal, etcetera, these would have
been consi dered nonresponders.

DR SJIOGREN: Thank you.

DR SIECEL: Let nme just add to that from
our perspective that | think you're correct, that's
technically not an intent to treat. It is, however,
an analysis that we accept w thout concern when it's
pre-specified in the protocol. If the study is fully
blinded so that the decision to drop out before the
first dose could not be influenced by either know edge
of what you're randomzed to or by a drug effect,
because you haven't received any, then we presune that
outcones in those patients are probably noise and can
be safely excluded and so it's «called nore
appropriately nodified intent to treat probably.

DR SJOGREN: | wunderstand. However, when
you think of both studies, at least nyself, got in a
mental set and for the first study, it's a very
rigorous way of |ooking at data and then | translate
that to the second one. |If you tell me it's intention
to treat, but indeed it is not conparable to the first

study and | think although acceptable, |ike you said,
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you need to develop a different set of nental skills
to evaluate that study in its own right.

| have a couple of other questions. Slide
49 of Roche. VW were shown the genotype 1 by vira
load and I'm interested in the high viral |oad. e
have 39 percent for Pegasys and Copegus and 32 percent
for Rebetron. And | wonder if there was a statistica
significance between the two of then? Al the other
slides or nost of them have statistical Ievels, but
not this particular one and I"'minterested to know.

DR GULICK Can we put that slide up?

DR HOFFMAN:  Frank Duff?

DR DUFF: Thank you. The reason that
there were no P-values added here is that this was a
descriptive representation of high and |ow viral | oad,
the P-values that you' ve seen previously in the |arger
data sets reflected the statistics there. So this is
really a descriptive evaluation and the reason this
was perfornmed is that we were interested in
determ ning whether trends mght exist in terns of the
three treatnents that were simlar for both |ow and

high viral |oad populations and that's the reason that
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| showed that today.

DR SJOGREN Vell, we ask then to ny
statistical colleagues if it would be appropriate to
run statistics in those nunbers. They look fairly
sizeable to ne and fairly conparable, 182 and 189 and
maybe this is sonething for the afternoon, but it's
something that | have another thought, probably very
incorrect because there are different studies, but |
made a rough cal cul ation. W were told that 37
percent of these patients were U S. based. That
translates to about 890 patients of the two cohorts of
patients and that's a sizeable nunber. And | wonder
if we need to |look at a dose of 890 patients in terns
of their response to genotype 1, since you know they
received fairly simlar treat nment, Pegasys and
Copegus, a large nunber of them And | don't think we
shoul d | ose that opportunity to indeed establish sone
nore determ nations.

In slide 66 of the presenter, we are told
that we can indeed perhaps predict who is going to
respond and who is not going to respond by | ooking at

2 log drop or negative RNA and | wonder if that dose -
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- that data analysis was powered? |If the study was
powered to make that kind of decision? | know that
this afternoon we're going to have to recommend to FDA
whether to accept it or not and |I think it is very
inportant for us to know if there was enough power to
make those calculations or it's just a gestalt.

DR HOFFMAN This is descriptive. W're
trying to find, based on our nonotherapy where we
found a negative predictive value of 98 percent, we
intended to do this. It's not in the original
protocol, but once we saw the nonotherapy we were
interested to see if we could find it again. So it's
not powered but we do think that the results are
conpel |'i ng.

DR SJIOGREN: And finally, | know we
di scussed a lot about liver biopsies and | wanted to
poi nt out because | may be incorrect and | know there
are further studies that is |looking at the possibility
of inproving the Ilivelihood of our patients wth
Pegasys and wth ribavirin, but in these studies
al though the biopsies wth all the problens that we

encountered doing biopsies, the first study had a 7
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percent, calculate 7 percent inprovenent in fibrosis,
so the mjority of the effect we've been told on
i nflammation and the second study, | calculated by the
nunbers that were given by the FDA a 15.6 percent
i nprovenent in fibrosis. And so when we | ook at |ong
term in ternms of cirrhosis and fibrosis, it's
interferon now doing the job in terns of -- and | want
to know if I'"m correct in ny percentages because you
know | just used ny hand cal cul ator.

And so although | am a believer in that
negative RNA and elimnating the virus is very nmuch
what | want to see in ny patients, |'m using a
different hat at this Advisory Commttee and wanting
to know if indeed these nunbers, | nean they're very
small in terns of inprovenent in the fibrosis and
| iver biopsies.

DR HOFFNVAN: If | could coment first
about the way that we did the analysis. Wat we used
was the Nodel and the problem with Nodel is that it
has a 4, 3 and 1. It doesn't have a 2. The better
way now is a newer evaluation system called the

Medavir system and | think in HALTC they're using a
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nmore expanded fibrosis scale, the |Ischac score which
will allow for differences to be found. So we admt
up front that the test that we wused was nore
appropriate for inflanmmation.

DR @Gl CK Dr. Johnson and then Dr.
Engl und?

DR JOHNSON: | had a sinple question,
just clarifying protocol guidelines for grade 4
neutropenia. Dr. Solsky said nobody required GCSF. |
just wanted to understand were there guidelines in
these protocols for the clinician to decide that they
were going to give GCSF or was that up to the
physician's discretion? It's on slide P-78.

DR HOFFMAN.  There was no -- in the dose
nodi fication or toxicity section, safety -- toxicity
section where it said when to use GCSF. However, to
treat the patients, clinicians were allowed to do it.

W' ve changed that now in H'V HCV protocol. W are
allowing -- we do say they can use it freely. Ve
didn't really address it in the protocol.

DR JOHNSON And do you know what |eve

of absolutely neutrophil count people are instituting
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GCSF beyond just stopping drug and then doing dose

nodi fi cati on?

DR HOFFNVAN: Do you want to comment,

Jonat han Sol sky?

DR SOLSKY: | just would |like to comment

in regards to the entire clinical trial. The data

base of the 1735 patients that we had, there was only

one patient actually who got GCSF in that

gr oup. And that patient had an ANC of 280.

entire

The

patient had no synptons of infection, was w thdrawn

from therapy, was hospitalized to get GCSF and did

wel | .

DR GULICK  Dr. Englund

DR ENGLUND: Yes. I have a question

about dose nodification and actually that's on Table

P-72. W're seeing that a third of the patients got

doses nodified and a third is an incredibly high

anount in ny opinion for a clinical trial

Do you have an analysis of who got

doses

nodified? Was it African Arericans? Ws it the heavy

peopl e? Was it the old people? And do you have

information on the outcone in those who did have the
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doses nodified? Wre they having nore drug effect and

therefore it was effective or it wasn't as effective?

DR HOFFNVAN: Yes. It's a -- first of
all, you have to renenber that dose nodification would
be one held dose. It could be one reduced dose. So
these aren't necessarily permanent. They could be

tenporary or they could a skip dose. And when you try
to analyze it because of that heterogeneity, it mnakes
a bit difficult to draw concl usi ons.

Wat we can say is that the wthdrawal
rate is only about 10 percent in the trials so that
dose nodification was effective, from a safety point
of view.

From a efficacy point of view -- can you
put the slide up? This is admttedly a gross anal ysis
that tries to | ook at the anount of drug that patients
got called an 80/80/80 analysis where patients in
order to neet the criterion needed to receive 80
percent of their doses of the conponents for 80
percent of the assigned tine. And what can say that
if patients neet the 80/80 rule and this is from the

second study, the 942 duration and dose study, 76
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percent of the patients for sustained virological
responders, this is actually in the group who got the
full dose and the full duration.

Patients who didn't neet 80/80/80, but
continued to get drug, it did drop a bit to 65
percent, but it was still a fairly high response.
Patients who failed to neet and prematurely
di scontinued only had 22 percent. So | think albeit
this isn't the best analysis to look at it, if
patients were dose reduced, they tended to stay in the
studies and they tended to still have a good response.

DR GUICK  Fol | ow up?

DR SOLSKY: Could | just add a little
nore in terns of answer to that dose nodification
guestion? If one |ooks actually in the premature
wthdrawals and |ooks at those in ternms of
di scontinued for specifically anem a, thronbocytopenia
or neutropenia, it was actually 2 percent. V¢ had
seven cases in that first study. So it's a relatively
smal | nunber - -

DR GQJICK: Can you speak up a bit?

DR SCOLSKY: ["m sorry. Do | need to
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repeat nysel f?

DR @GQJLI CK:  Sure.

DR SCOLSKY: In terns of the premature
withdrawals that were noted for blood abnormalities,
anem a, thronbocytopenia or neutropenia, it was 2
percent of the entire group or 7 cases in the Pegasys-
Copegus armin the 801 study.

DR GQULICK Dr. Fletcher, a follow up?

DR FLETCHER Yes, | just wanted to
follow up, slide P-88, if I"'minterpreting that slide
correctly, at least for anema, the majority of those
dose nodifications were permanent, however.

DR HOFFMAN:  Yes. That's correct.

DR ENGLUND: And they were for ribavirin.

I"malso interested in not just the Pegasys, but the
ri bavirin conponent.

DR SOLSKY: Yes, in ternms of just the
ribavirin conponent, down here, if you |ook, there
were actually 9 of the 49 patients who had their
ribavirin discontinued, but continued on Pegasys and
conti nued on therapy.

And in terns of permanent discontinuation
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for ribavirin, as you can see, it was 8 percent.

DR ENGLUND: That is permanent dose
reducti on?

DR SCOLSKY: Dose nodification, yes.

DR FLETCHER It is 8 percent, but again,
isn't it 34 of the 49 patients? Could you put that

slide back up? It's 8 percent, but isn't it 34 or 49?

DR HOFFNVAN: I'm trying to renenber.
It's a while since we designed this study. I know
that we -- I'mtrying, do you know if we allowed them

to go back up?

DR SOLSKY: The way that the protocol
worked was that they would reduce their dose to 600
and then the physicians could go up to 800, but they
could not return themback to their original dose.

DR HOFFMAN:  If | could add to that, that
wasn't the case for Pegasys. Wth interferon side
effects often there's a tolerability that devel op.
You can go back up and that's why a lot of the dose
nmodi fications on Pegasys were not permanent, but were
tenporary.

DR ENGLUND: And | have one other short
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question for the sponsor and that is in view of the
concerns of potential teratogenicity of ribavirin,
real or not real, have they analyzed the affect of
birth control and the various nethods of birth control
on the patients who are receiving the drug? Al though
we know that mainly males were tested, but still I'm
concerned about the difference in oral birth controls
versus Depo and if that has been | ooked at.

DR HOFFMAN. | don't believe we did that
anal ysi s. A lot of the pregnancies were actually in
the partners of the males which nmakes it difficult to
get the information for confidentiality reasons. e
don't have the answer.

DR GULICK | want to nake sure that
everybody on the Commttee who hasn't asked a question
yet is happy.

Dr. Flem ng?

DR FLEM NG Two questions, one on each
trial. One of themfollows up on Dr. Ater's earlier
comment s. It is extremely inportant to look at the
i nbal ances that may exist here in genotype. Ve know

that there was a stratification done by those who had
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high titers in genotype 1 and this group is very
different. If you look at the aggregate response
rate, we see 35 percent have sustained virologic
response in this group. The aggregate of all the rest
have twice that high in terns of their response. Now
the sponsor and the FDA were careful when we were
looking at the analyses of sustained virologic
response to then keep these categories separate, but
for exanple, when we |ooked a histologic response,
when we |ooked at overall safety, we then ignored
this.

What we see, because of the structure and
the random zation, is that only about 20 percent of
those on the 24 week <course were in this poor
performng group whereas 50 percent in the 48 week
were in this poor performng group.

So it's a very significant confounding.
Have you looked at this for histologic response and
have you |ooked at this for nortality? |Is this core
group that is genotype 1 and high titer viral |oad not
only do they have a poor overall sustained virologic

response rate, but do they tend to have a |esser
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histologic response rate and a different toxicity
profile and if so, then we have to |look at the effects
of intervention and in particular 24 weeks versus 48
weeks stratified by this factor and the anal yses we've
been presented aren't stratified by that factor.

DR S| ECEL: Oh the safety analysis
because of the 5 to 1 and 3 to 1 averaging out to 4 to
1 vari ations, there's a strong conf oundi ng
particularly between high viral |oad, genotype 1
patients and the 48 week therapy.

DR FLEM NG Absol utely.

DR SI EGEL: They're very intensely
enri ched there.

DR FLEM NG Fifty against 20.

DR SI EGEL: And it's pretty hard to
unconfound that. | think based on our expectations,
we don't have high expectations that there are
interactions for nost of these adverse effects of
interferon which are seen in diseases other than
hepatitis where interferons are used, with the type of
Vi rus.

That said, we see, for exanple, three
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times as many discontinuations and higher incidences
of |ynphopenia and neutropenia in a 48-week armthan -
- does the data, can we use the data to tell us for
sure that that's not because it was 48 weeks, but
because it was 48 weeks rather than because nore
viral, nore patients, genotype 1, high viral titer?
W haven't | ooked at each  of those possible
interactions. In general, the nunbers are snall.

As far as the histology, you maght start
with a stronger presunption there that viral |oad or
viral titer mght well -- a stronger presunption that
that m ght confound and inpound histol ogic response.
Certainly nmy priors would be stronger for that than
for it inpacting interferon associated wth adverse
events.

However, we haven't really nmade nmuch of it
because of the anmobunt of mssing data and the other
i ssues discussed haven't nmade nuch differences in
hi stol ogi cal responses, so it didn't seem -- and the
nunbers are very small because it was only subsets who
were biopsied or who were attenpted to biopsy. So you

start breaking that down, you can't -- you don't --
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there's not nmuch to | ook at.

DR FLEM NG Jay, let ne try to sinplify
this because basically what we're saying here is
genotype 1 high titer, this is a separate group. It
was identified to be a separate group when the study
was desi gned. Separate both in terns of its
predictiveness, i.e., they do less well and in terns
of possible effect nodification, the nature of
treatnment effect may differ

The | ssue IS i f you i gnor e t he
stratification, the way the study was designed, there
is a powerful confounding going on here because those
that got 48 weeks, half of them were in this poor
perform ng group whereas those that got 24 weeks, only
20 percent were in this poor performng group. As a
result, when vyou 1look at the relationship of
hi stologic response by these groups, Yyou see no
difference, no effect, whereas when you |ooked at
sustai ned virologic response, you did see benefit in
the 48 over 24 week at least in this genotype 1 group.

And |I'm arguing that it's a very sinple analysis

You really need to carry this out, not only in
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sustained virologic response, but for histology as
wel | . There may well be a difference in histologic
effect in the genotype 1 titer group and we just have
to look at it. And for that matter, safety should be
assessed that way as well because it could be that

this is also confounding for safety.

DR SI EGEL: Although this wasn't
cormented on, if we go to slide -- this wuld be in
the FDA slides on histology, there's -- fromthe first
study, as | was |ooking through these nunbers, it's

our slide 19. So the nunber who are intended to be
bi opsi ed --

DR FLEM NG It's the second study that
has this confoundi ng though --

DR SI EGEL: Right, but I'm naking a
different point here that's relevant to that point and
"Il come back to it. So the nunbers that were
pl anned to be biopsied were 65, 110 and 110. If you
actually -- if you look at the nunber of people who
are planned to be biopsied, but who weren't biopsied,
it's about 30 patients in each group including in the

smal | er group. So it's a nuch higher percentage of
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patients in the nonotherapy group who weren't
bi opsi ed, probably because they weren't getting good
response and they were lost to follow up.

So ny point -- so although that rate cones
out at 72 percent conpared to 76 and 80 and in fact,
the histological response may well be much lower in
that if you did it on an intent to biopsy basis as
opposed to an actually biopsied basis, and |I'm sinply
saying that the histological data are so conplicated
by mssing data that trying to unconfound the bal ance
and random zation is not likely to lead to any nore
meani ngful -- and the nunbers are so limted, to any
nmor e neani ngf ul concl usi ons.

However, we will be glad to do that and --

DR FLEM NG The point is to the extent
that it's worth presenting it, it should be presented
i n an unconfounded way.

There's nore to say, but tinme is short, so
let me just nove on quickly to the second issue and
this relates to the first trial. By its design, it
was targeting a 12 percent inprovenent and success

rate of having achieving success and one of those
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measures was sustained virologic response and we saw
in nonotherapy differences of 11 versus 8 and 15
versus 35, so 15 to 17 percent di fferences,
nevert hel ess, the first trial was designed in
conparing peg against Intron A The target only 12
percent differences and we're told in the FDA docunent
on page 8 that when nmuch of the data was in hand on
815 patients, there was an interim analysis that |ed
to a decision to power for smaller effects and hence
use a much | arger sanple size.

Can sonebody clarify exactly what
information was in hand that led to that decision to
power for even smaller effects when you were already
powering for smaller effects in the first place, i.e.,
12 percent than what you had seen in the nonotherapy
setting?

DR HOFFNVAN I'"'m going to ask our
statistician to respond. Wat | can tell you is when
we initially discussed the protocol wth FDA they
said, they suggested why don't you take a | ook because
if you can show an 8 percent difference that would

certainly be clinically rel evant.
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DR FLEM NG Take a | ook at what?

DR HOFFMAN.  That's why | want to ask ny
stati stician.

MS. LIN Wat we did is -- FDA actually
recommended us to try to power the study to |look for a
smaller difference. You are correct. Oiginally, we
pl anned to detect a difference of 12 percent and we --
after we have about 800 patients data, four weeks
viral data, PCR data, we did a sort of blinded | ook of
the PCR data and then tried to increase the sanple
size to allow us to be able to detect a difference of
10 percent between the two conbinations --

DR FLEM NG So Any, when you did this,
did you have access then in these groups to what these
results were by group, is that how you were --

M5. LIN No, no. It's blinded. It's
blinded. W are guessing oursel ves.

DR FLEM NG I"m very perpl exed. What
woul d have led to a decision to go for 10 versus 12
that you couldn't have nmade at the beginning of the
trial?

M5. LIN It was really based on the
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recommendati on fromthe FDA

DR FLEM NG Then why is it presented to
us that this was a decision nade at the tine of this
interim analysis? That could have been done at any
i ndependent point in tine?

M5. LIN  Well, the decision actually was
made after we had a discussion with the FDA and then
we anmended the protocol to -- adjust the sanple size
afterwards and it's based on the 4-week interim PCR
dat a. So basically it's a blinded review of the
avai | abl e dat a.

DR FLEM NG Let nme try just one nore
tine. Wth that 4 week PCR data, just very quickly,
exactly were you | ooking at in those data?

M5. LIN It is really looking at, |
guess, just evidence of | guess response at that tine
point, using all available data and try to nake a best
estimate of the amount of additional nunbers that we
need to power the study at 10 percent.

So it's a blinded review

DR FLEM NG "1l go on, but that's --

you coul d have nade the cal cul ation of the nunbers you
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woul d have needed to power for 10 percent w thout
| ooking at the 4-week PCR data, so the concern to sone
of us when we look at this is if it's a data driven
change and sanple size that has subst anti al
ramfications on the wvalidity of the statistical
interpretations that you would do in the enlarged
sanple size and it's just very unclear to ne exactly
what you were | ooking at, because if it was purely an
i ndependent decision to power it to 10 percent which
could be a valid thing to do, you don't need interim
dat a.

M5. LIN But we don't know exactly, |
guess -- it's sort of guessing as well at that tine
poi nt because we really don't know what conbination
armw |l respond, but we do know from our nonotherapy
experience that what the nonotherapy mght have, so
it's really a guess that we nade at that tine point.

DR QJLICK W are going to have to wap
up soon.

Ns. Thi emann, you haven't had the
opportunity to ask a questi on.

M5. TH EMANN ["m sorry, thank you. I
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have two questions unrelated to each other. The first
being early in the presentation there was a statenent
made that there was ribavirin Copegus data that was
outstanding and | was wondering how nuch was
outstanding and would the receipt of that data affect
what we've been |ooking at? That was 1in your
presentation.

DR Sl ECEL: That was in reference to
i ssues regardi ng manufacturing which we wouldn't bring
to this table and woul d have no effect on the validity
or interpretation of these data.

M5. THIEMANN: Al right, thank you. And

the second question is about the rmanagenent of

depression in the cohorts. There were so many
patients that were dropped out for -- or that dropped
out for neuro-psychiatric reasons and |'m wondering

was it tracked the managenent styles of the clinician
researchers that were investigating their groups to
see differences in how many clinicians prophyl axed for
depression in people who clained that they were noody
prior to starting their course of interferon? The

only exclusion criteria were for people who were
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seriously depressed, had serious depressive events and
| know for sure that nmany people go in saying well,
you know, | was down a little bit and sonetines |
don't -- 1I'm noody and then clinicians w Il prophyl ax
wi th anti depressants.

DR HOFFNAN: Let nme first answer that,
the premature withdrawal s for depression were actually
quite |ow. This is from the 801 study. So nost of
the patients could be nanaged. What's confounded is
that a ot of the patients were put on antidepressants
even before they were depressed prophylactically. So
it's hard to sort through it. But because of the |ow
nunber of premature wthdrawals, whether it was
prophylactically or as part of treatnent, it seened to
be effective and we certainly do agree that patients
who were seriously depressed need to be taken off
drug, need to be watched carefully, treated for their
depr essi on.

M5. TH ENMANN: So have you | ooked at how
many were treated prophylactically so we can try to
understand going forward, maybe not for the basis of

deci sions that are being made today, but to be able to
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make recommendations down the line, whether this is a
clinical recommendation that could be?

DR HOFFNMAN: I"m going to ask Dr. Jensen
what hi s experience is.

DR JENSEN. | don't really have data from
this particular study on how many were treated
prophyl actical ly, but in general , in clini cal
practice, if a patient has noderate to severe
depression prior to entering the study, either they
don't on to therapy if they have severe depression, if
they have mld to noderate depression, typically wll
require a psychiatric evaluation of that patient to
see if their depression is significant, should be
treated prior to getting into the study and assessing
their response prior to treating wth antiviral
t her apy.

Once a patient with no prior history of

depression shows clinical signs or synptons of

depression in a clinical study, | think the trigger
that a clinician will use, wll pull, at any one tine,
varies anongst clinicians. I think it wvaries

tremendously from physician to physician in their
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threshold to use SSRI conpounds. Many physici ans use
it at very early -- any sign of depression and others
may get psychiatric eval uation, a nore fornmal
eval uation to use those conpounds in therapy. But |
can't really tell you how many in this particular
trial had prophylactic antidepressant therapy.

DR QLI CK: Ckay, every one on the
Commttee has had a chance to ask questions. [
actually ask a question nyself.

This is regarding the relationship of
neut ropeni a and serious infections. Can you remnd us
what the definition of a serious infection was on
t hese studi es?

DR HOFFNVAN: Yes, serious infection is
like any serious adverse event is an event that
requires hospitalization, generally. It could be
hospitalization or prolongation of hospitalization.
It can be, remnd ne, Jonathan of all the different
things. Qur safety expert, you --

DR SOLSKY: Actually, it involves both
t he hospi talization pr ol ongati on of t he

hospitalization or in the mnd of the physician
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hinself he feels that this is clinically significant

and above and beyond a standard type of infection. He

will indicate to us that he considers it serious, even

t hough not necessitating hospitalization.

i nfection.

speci fics,

So

DR

that also would be considered serious

GULI CK: Do you have a list of the

serious infections?

DR

DR

SCLSKY:  Yes.

GULI CK: From the study, | guess we

only saw the totals

DR

SOLSKY: Right, we'll just have to

pul | that one up

And

we can also show you, if you're

interested the pathogens that were involved in those

cases that they were isolated. This is fromour first

trial, 801 slide up, please? This is the entire |ist

of types

particul ar

of

i nfections. You'll note that any

type of infection was reported relatively

and frequently 1 to 2 cases in either of the Pegasys

Copegus or

(202) 234-4433

Rebetron arm

And

in terns of the particular pathogen,
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slide up -- you can see actually the majority of the
cases, the 16 cases, we did not -- were not able to
isolate a pathogen and in fact, the reason you see
this presumed bacterial 1is because the patients
received antibiotics because of the infection itself
and no pat hogen was i sol at ed.

DR QAULICK Dd | wunderstand correctly
that ANCs at the tinme of the infections are
unavai |l abl e?

DR SOLSKY: Vll, ANCs at the time of
infection, obviously these are patients who are
hospitalized, so these were admtting labs. So that's
t he reason why we show in our analysis the ANC
pari-infections to be able to capture that from our
data base itself. For particular types of infections,
yes, we do have that particular information. For
exanpl e, the case of the staph aureus epiglottis that
was brought up anecdotally. W have for that
particul ar patient who prior to the infection, we can
actually bring that one up, who had a PM\, ANC
actually of 1600 prior to the infection itself, cane

synptomati c. Could we please bring up this one? |
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think this one is sort of -- this is actually the case
that the FDA has presented to you and it's the case of
oxacillin resistant staph aureus epiglottitis.

As you note, the patient ends up having on
Day 33 pain on swallowing and two days |ater, fever.
Prior to that their platelet count from baseline, as
you see, the PWMN at baseline was 2900 and about a
month after they were around 1500. As the infection
begins, you can see that there's a decrease in the ANC
as well as in platelet count and only at this point is
the patient actually hospitalized and starts to
receive antibiotics. So there's a course of about two
weeks of a process going on where apparently the
patient had not been treated and during that period of
time this confounds, actually, the decrease that we
initially saw prior to the infection where the patient
was.

DR JOHNSON: But you're not seeing funga
infections and the scary stuff like p.sariosos and --
| know they have prescribed antibiotics, but were they
culture for fungus?

DR SOLSKY: | can't say specifically in
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terms of all of these cases. | know sone of them had
a very thorough workup and we did not identify any
cases of fungal infections. |In fact, as | showed you
both in this study and we also can show you that for
our 942 study, the common pathogens were actually
staph, strep and e.coli consistently. Ve didn't see
any kinds of infections that would be associated wth
an i nmmuno conprom sed host.

DR GQULICK One last point on this, did I
understand correctly that only one person in both
studi es had their physician adm ni ster GCSF?

DR SOLSKY: That is correct.

DR @GJLl CK: And can you explain that,
given the anount of neutropenia that you saw and the
availability of these drugs and the fact that they
were not excluded on either study?

DR SOLSKY: Vell, in cases where the
patients may have been w thdrawn, then subsequently --
actually, that one case where the patient did receive
GCSF that the patient was withdrawmn and then received
t he GCSF.

I n t he ot her cases, t he patients
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apparently were able to be nanaged just by dose
nodi fi cation.

DR QLI So on the studies it was
obvi ously nmuch nore preferable to the investigators to
take away these drugs than to add growh factors,
clearly just fromthe nunbers.

DR HOFFMAN:  Tenporarily, the other thing
is we took out a slide that you had in the
presentation up until a few days ago which shows the
time course and what happens is there's an initial
drop in the neutrophil count during the first two
weeks and then there tends to be a stabilization. So
patients tend to drift dowward. So soneone who got -

- and G ade 4 neutropenia was only present in about 4

or 5 percent. Most of what you' ve seen up here were
grade 3 where you wouldn't treat it. So they get
there and they dip below 500. The investigator

adjusts the drug and then they cone back up. And |
think that's it, except for these unusual cases where
sonebody had an infection and where the neutropenia is
likely due to that nore than the drug. They tended to

get there slowy and so you could dose reduce as you
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saw t hem goi ng and they cane back up.

DR @JLI CK: Ckay, we're running over.
Two peopl e have -- nake that three. Dr. Siegel?

DR SI ECEL: Just a quick conmment to say
that what we know about the relationship between
neutropenia and infection risks cones predom nantly
from chenot herapy induced neutropenia, sone from bone
marrow transplantation, but very little data or
l[imted data, not very little, from HV and other
I ssues. And it's worth noting a couple of
di fferences. One is that neutropenia in patients on
interferon, the tinme course is likely to be different.
Instead of a sharp very low dip, it's not when it
reaches 400 that the next day it's likely to be 100,
as you mght see in chenotherapy, but it's also true
that chenotherapy, nost chenotherapy used -- have
i nportant nucosal effects which may increase the risk
of I nf ection, time courses, just a nunber of
di fferences.

On the other side of the coin and | think
what Dr. Tauber was trying to note, is that interferon

has a nunber of functional effects on a nunber of
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aspects of the immune and inflamatory system And so
we don't know whether patients who are reduced to 800
or 1000 in this setting nmay or may not have nornal
phagocytic function or whether those who are under 500
don't. So just wanted to highlight how beyond
certainties on both ends of the coin.

DR Q@QJLI CK: Thanks. So Drs. Hoof nagle
and So were the last two people to have questi ons.

DR HOOFNAGLE: Very quick question. You
mentioned the 10 wonen becane pregnhant, three who were
on drug. Could you tell wus about those three? Dd
they have abortions or did they end up wth nornal
babi es? Sone of the wonmen ended up with a nornal
baby.

DR SOLSKY: In three female patients,
what they ended up having was two of those had an
el ective abortion, one had a nornal baby.

DR HOOFNAGLE: Had a what baby?

DR SCOLSKY: A normal delivery and a
nor mal baby.

DR HOOFNAGLE: Very | ucky. My ot her

guestion was in your previous studies you always
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conbine cirrhosis wth 3 plus fibrosis. Here, you
kept saying cirrhosis. Do you actually mean those
people actually had cirrhosis that you didn't conbine
bridging necrosis with cirrhosis?

DR SOLSKY: We conbined transition to
cirrhosis with cirrhosis, the reason being that our
consultants told us that patients have transition to
cirrhosis, it's likely they have cirrhosis in the
liver.

DR HOOFNAGLE: What is transition to
cirrhosis? |Is that a 3 plus?

DR SCOLSKY: Cenerally yes.

DR HOOFNAGLE: And did you have a single
pat hol ogi st, one pathologist do all this or was it
| ocal ?

DR SOLSKY: The adm ssion biopsies were
done by | ocal pathologists. Wen we had the prepared
bi opsi es, those were centrally read.

DR GULICK Dr. So, the last question?

DR SO I was very pleased to see the
Asi an patients responded very well.

(Laughter.)
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It is because of the genotypes or other
reasons?

DR HOFFMAN:.  That's a good question. The
nunbers are very small. Mst of them cane, | believe,
from Tai wan.

DR SO You actually have nore Asians
than African Americans in the study.

DR HOFFMAN:  Yes.

DR SO And the other question is | have
this -- when we |ook at sustained viral response from
the FDA table trial page 15, looking at that data it
seens like at 48 weeks that is after the end of
treatnent was -- the sustained viral response rate was
68 percent and in the ensuing 6 nonths it dropped to
47 percent. And then the biochemcal response,
however, remains alnost the sanme, 54 percent to 50
percent. Do you have any further data Iike 9 nonths
or a year after treatnent?

DR HOFFNVAN: I|"m not sure what you're
referring to.

DR SO I think this is fromthe FDA data

from-- |ooking at your 48 weeks. It's Table 12, page
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15. And there it lists your viral response at Wek
48.

Right at the end of treatnent. The viral response at
that time, undetectable HCV RNA was 68 percent, but
then at 72 weeks it dropped to 47 percent. So at the
end of 48 weeks, in the ensuing six nonths, 30 percent
actually rel apsed. So this seens |ike nuch higher
than Dr. Hoofnagle was referring to. So |  was
wondering if we are using sustained viral response as
the key indicator for assessing this drug, conpared in
the past only a couple of nmonths ago we were here

| ooking at ALT and --

DR. HOOFNAGLE: That's the end of
treatnment response. Forty-eight weeks is end of
treatnment response. Twenty-four weeks later is

sust ai ned response.

DR SO In that period of tinme, 50
percent relapse, | was wondering if you followed these
patients out |onger, would there be nore patients who
woul d rel apse?

DR HOFFNMAN: No, as | nentioned before,

in conbination therapy as well as nonotherapy, we
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follow patients out up to four years. Conbi nati on
therapy a little less because it's earlier, but 19
percent of the patients who are sustai ned responders,
that is six nonths |ater continue to have undetectable
virus and nost of the relapses actually occur at about
week 8 to 12 and then you don't see any subsequent
rel apses.

DR SI EGEL: W actually have a lot of
follow up data fromvarious interferon trials over the
past decade, decade and a half and before the
conbi nati on regi nens as many as 50 percent of patients
typically would, if you call it relapse, we don't call
it -- | guess we don't consider it a response until
after those six nonths of therapy.

Alnost all and in the variety of studies
where we have data, alnost all -- you see nobst, as
you've heard in the first three nonths, you see a
significant nunber in the second three nonths and you
see very few after six nmonths and that 50 percent
nunber, with the conbination reginmen has been |ower,
so you're observing the 30 percent is actually |less

than what we had seen for nmany years with interferon
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nonot her apy.

DR HOCOFNAGLE: | think these nunbers are
incorrect, actually here. The nunbers on page 15 |
think are incorrect.

DR Q@QJLI CK: Ckay, perhaps we can | ook
into that over the l[unch hour.

In ny haste, | have forgotten one nenber
of the panel who has been patiently on the phone all
this time, Dr. Stanley, do you have a question?

DR STANLEY: In the interest tine, Trip,
| believe nost of ny questions have been answered. So
| will save you sone tine.

DR GQULICK  Thanks for hanging in there.

So we're going to break for lunch for 50 mnutes,
whi ch brings us back at 20 of 2. Thanks.

(Whereupon, at 12:51 p.m, the neeting was

recessed, to reconvene at 1:40 p.m)

AFTERNOON SESSI ON
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1:49 P.M
DR Q@GJLICK: kay, welconme back from
| unch, everybody. I'd like to call to order our

neeting of the afternoon and we're going to start with
t he open public hearing.

I'd like to open the open public hearing
part of the neeting. There are actually two people
that signed up. W're going to flip their orders
because one has a slide presentation that's being put
together right now, so the first speaker is M. Jules
Levin, who | don't actually see.

Jules, are you here? There he is.

Jules, we'll give you a mnute to get your
stuff together.

The second speaker is Dr. Brian Mirphy,
and as | nentioned, we're just putting sone slides
together for him putting his slides together for us.

Wuld you like to speak from up here?
That would be great. So this is M. Jules Levin from
New Yor k, representing NATAP.

MR LEVIN | thought there were three

speakers before ne, so | thought | had a chance. I
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saw | was fourth on the |ist.

H, ny nane is Jules Levin. I'"'m the
Executive Director and Founder of the National AlIDS
Treat ment Advocacy Project. It's a comunity-based
organi zation in New York Gty and we do, anongst other
things, treatnment education in New York and all over
the country and we have a Ryan Wite Gant to do that
in New York and federal support to do that and this
year we've provided coinfection and hepatitis C
treatnment education in 12 cities throughout the United
St at es.

|"ve had HV for 19 years and probably
hepatitis C for 25 years. Just finished therapy with
pegylated interferon and ribavirin nyself and had an
end of treatnent response of undetectable. Stil
waiting for ny sustained response. So | just have a
few points to nake here today.

Wll, the first thing I want to say |
speak for nyself and | think | speak for the broad
community of people infected with hepatitis C as well
as coinfection with HV and hepatitis. Everybody is

very anxious to have this application approved for
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conbi nati on of Pegasys and ribavirin. But you know,
everyone thought it was a done deal before the hearing
W thought that Oixavan seven years ago and
Ritonavir were done deals and the vote on the Advisory
Panel was very close in approval of Cixavan. It was
sonething |ike 8-5. And Ritonavir they had to hold
over until the next day to get it approved. So I'm
not sure that there's anything like a done deal wth
any Advisory Panel, no matter how obvious it should
be. Could you imagine if we didn't approve protease
i nhibitors seven years ago?

The Advisory Panel didn't want to approve
HV viral load testing shortly after that and |
pointed out to the Advisory Panel, you just approved
three protease inhibitors based on viral |oad changes,
but you don't want to approve viral | oad.

So nothing is a done deal, but | want to
say that the community feels that this application
shoul d be approved and that the Panel should recomend
that to the FDA. And that the FDA should approve it.

| want to raise a few issues that may not

be a part of the decision today, but really need to be
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aired a little bit, issues that people know about
anyway and |'m not sure what the answers are either,
but really need to be brought to people's attention
The drug conpanies, the NIH, the FDA and researchers
and doctors and to the audience to people from the
news busi ness, people who wite articles for nagazi nes
and newspapers, as well as the drug industry out there
in the audience.

I'"'m really concerned about the hard to
treat populations. Sure, it's easy to say we need new
drugs. These drugs have pegylated interferon or
ribavirin has effectiveness over and above standard
interferon and it's easy to say we need and there is
devel opnent for new drugs to nmake therapy better, but
in the neantine, what are we going to do with hard to
treat patients, nonresponders, who are not responding
that great, previous nonresponders who are not
respondi ng that great to the pegylators? Some of them

are responded, the rates, the prelimnary rates are
about 15 percent of previous conbination therapy
nonresponders to maybe 20 percent on average are

responding to the pegylated interferon and interferon.
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But what are we going to do with then? And it's not
just the nonresponders, but people with coinfection,
H 'V and hepatitis C, 80 percent of them have genotype
1 and as was brought up here, well over 90 percent of
African Americans have genotype 1. What are we going
to do with these individual s?

And 1'd like to see sone studies with the
current therapies to try and inprove the response
rate.

There are a couple of things that have
cone out recently at the recent AASD liver neeting,
such as dosing the first couple of days with standard
interferon and then i mediately start on the pegyl ated
right after that or dosing the sane together where you
have higher levels initially of drug may inprove the
sust ai ned response rate. And there was sone data on
this at the conference suggesting this may worKk.

There's also sone data using double the
dose of one of the pegyl ateds. There was a study
presented that |ooked like it inproved the response
rate. W need to explore this because there are a | ot

of people with coinfection and there are a |lot of
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nonresponders who have vast disease and they don't
have the tinme to wait for the new drugs and we really
need sonme studies and |I'm not just pointing the finger
at the drug conpanies here, |I'mpointing the finger at
the NNH and at the CDC and the FDA

Were is the funding for testing and
prevention for hepatitis C |like we have for HV?
Wiere is the funding for testing and prevention, the
noney for hepatitis Cin the HV positive community?

W have noney comng out the kazoo to do
testing and prevention to fund CBGs, community based
organi zations, to do street testing and so forth for
H'V, but where's the noney to do that for hepatitis?
There is no resolution here on the part of the CDC, as
| see it, to do it and | point the finger at the NI H
t 0o. Where is the noney to do this? \Were is the
resolve to do this? | don't see it at all

Anot her point that was brought up and how
cone the mminstream press isn't witing about this
because it's not sexy? That's what | think. Reuters,
Bl oonberg, | don't see them witing about this very

much.
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There was nention here and | really -- |

was going to nmention it, but it was brought up by sone

of the panelists. W need long term data. | do
believe that the surrogate data is neaningful in
hepatitis C But | think we need sone |ong-term

studies and to evaluate the long-term outconme of
surrogate data and | think Jay Levy nentioned how hard
it is to put together such studies. Despite that, |
think we really need to look at this and consider this
because we as patients and isn't this what this is all
about is the patients? Isn't that what it's supposed
to be all about? Let's not forget that.

There isn't enough data to go out 30, 40,
50 years to show the final outcone of efficacy of
t hese drugs and we really need to consider doing that.

Lastly, | just want to nention that the
gaps in reinbursenent for treatnent and diagnostic
testing for hepatitis C, there are trenendous gaps
The ADAPs are not covering this for the nost part.
There are gaps in public reinbursenent as well as
private reinbursenent. The problem is that the gaps

in public reinbursenent affect trenendously HYV
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infected individuals who have coinfection because the
H'V community depends on the public reinbursenent
system and so what's going to happen in the short term
in ternms of accessing treatnent wth pegylated
interferon and ribavirin if you get your coverage
through ADAP. And | understand the crunch, but we've
always had a crunch with everything and | think that
we need to pry up sone noney here to put towards
people with hepatitis and people with coinfection.

Let's get sonme noney I|oose from the
governnment here, fromHYV a little bit and put up sone
extra noney for coinfected people for education, for
treatnent for testing, for prevention, for diagnostic
tests. W need sone noney for this and |'mnot sure |
have the right ears in the room here today, but naybe
if I"'mlucky sone people will talk about it a little
bit.

W had a neeting wth the admnistration
| ast week where we tal ked about this. They prom sed
they would do sonething about it. Maybe that wll
help alittle bit.

Ckay, thank you.
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DR @QJICK:  Thank you very nuch. Are we
set to go wth one mnute on Dr. Mur phy' s
presentation.

Qur next speaker is Brian Mrphy, Dr.
Brian Murphy from I nterMne, Incorporated.

(Pause.)

DR MJRPHY: Thank you, M. Chairman,
Menbers of the Commttee and nenbers of our audience,
| want to thank you for this allotnent of tine to
speak today. I"d just like to preface ny statenent
with the followng that these slides and the data and
the questions submtted on these slides were submtted
to the FDA Advisory Commttee prior to the rel ease of
their findings and so sone of the questions posed
today by ne nmay have been al ready addressed. However,
| think there are a couple of key points, little
nuggets in there that nmay be useful to | ook at.

In accordance with the rules put down by
the Advisory Commttee, as far as disclosure is
concerned, there should be known that | presently
serve in a corporate <capacity wth InterMine.

InterMune is a biotechnology conpany that devel ops
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drugs within the HCV therapeutic area, including an
array of interferons to treat this disease.

| guess prior to the release of the FDA
Advisory Commttee findings, information that was
still pending for the US. treating comunity were
essentially what were the absolute nunber of U S
patients in the Pegasys ribavirin registration trial,
the withdrawal rate for the U S. versus non-US. or
ex-U S. patients in this trial; the percentage of
response of U S versus ex-US. patients enrolled in
this registration trial, and the safety profile of
U S patients versus patients outside the United
St at es.

Certainly up until this neeting, the data
publicly available had to do with data published in

the New Engl and Journal. In that journal, the paper

quoted a response rate of 56 percent and because they
did not count 28 patients that did not receive a first
dose that analysis was nore of an on-therapy analysis
and actually within that paper |ooked at data points
from Wek 68 through 72 of treatnent.

Also prior to this, this drug had been
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approved in the European Union and the analysis by
that regulatory authority actually issued two response
rates. One, the 54 percent response rate was
basically an on-therapy analysis and used data from
Week 60 carried forward. The 50 percent analysis was
an intent to treat analysis and according at |least to
that regulatory body posed a borderline statistical
signi fi cance versus the conparative group

So essentially up until this tinme, these
were the nunbers that treating physicians had access

to. However, both the data from the New Engl and

Journal and from the EU naturally did not go into
specifics of U S. response rates.

Based on the New Engl and Journal article

the total nunber of patients were 453 and those that
conpleted followup were 334. The nunber w thdrawn
for insufficient response and | believe in that paper
was 24 weeks were 34 patients, |eaving about 85 or 19
percent wthdrawn for other reasons and of course,
this rate, this 19 percent rate based on data that was
presented this norning, is sonmewhat higher than what

was seen and | guess it all depends on what the
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ons used are that will explain that rate.
The EU discussion and | apol ogi ze, these

nunbers specifically stated in the EU, but

conputed by statistics given in the EU had sone

di fferent nunbers, total nunber of patients, 468; 337

who conpleted followup and this is based on a 72

per cent

rate. And t he number wi t hdr awn for

insufficient response was 35 and 96 w thdrawn for

ot her reasons and that was based using the percentage

rate given in the New England Journal article. So the

EU discussion really did not go into as great of an

anal ysis of why patients withdrew as the New Engl and

Jour nal

article.

The first two bullet points on this slide

mght be a little noot, given the FDA data presented

t hi s norning. Wth the 10 percent, 10 to 11 percent

wi thdrawal rate, based on the FDA analysis, certainly

that rate does not exceed the rate that you see in

st udi es.

i's what

However, what would be interesting to know

was the absolute nunber of Anerican patients

that withdrew from the study? And based on that

withdrawal rate, is the baseline American presence

(202) 234-4433
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within this registration trial nore dimnished by the
wi thdrawal of U.S. patients?

Looki ng at geographi c response and | ooki ng
at treatnment response based on geographic | ocation,
there is precedence for this. An FDA Advi sory Panel
did ook at this for another pegylated interferon,
interferon alfa-2b and of course, in that analysis the
U S. response rate was found to be lower as was the
Rebetron or Intron A ribavirin conbination therapy.
So there does seem to be sone background where
Aneri cans do not have as high a response rate as
non- Aneri cans.

It may be indicative of the makeup of the
study popul ati ons. Data from the CDC shows that at
| east there's a preponderance of African Anericans and
Mexi can Anericans and people of color with hepatitis C
and as was pointed out this norning on study
denogr aphics, only about 5 percent, 5 to 6 percent of
the patients in the registration trial for this drug
today were African American and delineation as far as
Mexi can Anericans were even lower with actually nore

Asi an Anericans represented in the study group.
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What's interesting to note is that if you
| ook at the denographics of HCV infection in the
United States, they mrror that of obesity in the
United States. African Anericans, according to NHANES
data show a rate of obesity four tines that of
Caucasi ans and Hi spanics al so show a rate of alnost 3
to 3.5 tines that of Caucasians. So it is interesting
that when you |ook back at the  hepatitis C
denographics and the obesity denographics in the
United States, there is overlap between those groups.

So | think it is inportant to possibly
address is there a weight-based conponent to this and
| know that there have been sone anal yses conducted
| ooking at the inpact of genotype, but | did not see a
slide in the presentation this norning and one that
may be interesting to look at is a slide |ooking at
the genotype 1, high viral load patients in both the
US and non-U S and see what those response rates
are. Is there a difference between those response
rates, as well as genotype 1, U S. versus ex-U S.

Certainly once the data is collected and

anal yzed, we are supportive of intent to treat
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analysis and we were happy to see that analysis this
nmorning fit this anal ysis. Certainly intent to treat
analysis is sonething that you see wth varying
preval ence in the published data, sonetines published
data will actually say that the studies are intent to
treat, when they are in fact on therapy analyses and
so intent to treat should include all patients who are
random zed, in the hopes of avoi ding conparing
non-random zed cohorts.

Certainly for the treating comunity,
simlar centers are used and they're certainly between
the peg interferon alfa-2a and 2b. There is
significant test center honology for lack of a better
word, a lot of the sane centers are used for those
st udi es. Then they're drawing from the sane patient
popul ati ons and so by having an intent to treat versus
an on therapy analysis, certainly hel ps physicians and
their patients look at data a little bit better, even
t hough there is no head to head conparison. Certainly
we support the guidance for industry as put down by
CBER that intent to treat provides estinmates of

treatnent effects that are nore likely to mrror those
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observed i n subsequent practice.

W're happy to say that at least in
publ i shed data, Roche al so supports the use of intent
to treat. In a paper published by Roche, "Wat
Cinicians Need to Know', they comment the intent to
treat analysis includes all patients assigned to each
study group, regardless of whether they' re dropped out
of the study or switch therapies. On  treatnment
analysis includes only those patients who conpleted
the study within their originally assigned groups.
Therefore on treatnent analyses failed to account for
drop outs and switches and their treatnment success
rates tend to be deceptively higher than those seen
from a simlar |ITT analyses and we wholeheartedly
agr ee.

So as far as conclusions are concerned,
global trial results may not be reflective of the
Anerican experience and bottom line whether it's
wei ght, whether it's genotype, whether it's viral
| oad, patients do have to go in -- Anmerican patients
do have to go into an Anmerican physician's office and

treatnment decisions are nmade and it mght be good in
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the interest of consunerism for the Agency to publish
the Anerican response rate so that patients and
physicians alike will have a better idea of what the
realistic chances are for a therapeutic response.

For inforned treatnent, we urge the
follow ng Anerican data would be valuable to know and
as | nentioned before, this has been covered sonewhat
this norning. The absolute nunber of U S patients in
the study, U S. versus ex-U S. response rates, safety
paraneters and withdrawal rates.

In conclusion, we would also like to
adequately conpare the data. W are in conplete
agreenment with the |1 CH guidelines that support the use
of ITT analyses and agree wholeheartedly with the
Roche position that data anal yzed by ot her nethods may
| ead to deceptively higher results.

Thank you very much for your tine.

DR GALICK Thank vyou. Are there
addi ti onal people who would like to nmake statenents at
the open public hearing that have not signed up to do
S0?

Ckay. Seeing none, |'lIl go ahead and
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cl ose the open public hearing part of the neeting.

W'll turn now to the <charge to the
Comm ttee for questions and di scussion.

Dr. Weiss, you want to charge us?

DR VEISS: Actually, I don't really have
any specific charge other than we have developed a
series of questions wth sonme background to provide
sonme context for the question and we just | ook forward
to a discussion of all these issues.

DR @Gl CK Ckay, great. So if the
Commttee Menbers could actually bring out the
questions to the Commttee and there are nine of them
I"m going to try to keep us on tinme because | know
several people nentioned that they have planes to
cat ch.

So let's just junmp right in. "1l go
ahead and read these for everybody for the audience
menbers too who may not have a copy.

The first question, pegylated interferon
and ribavirin dose optimzation. The dose of
pegyl ated interferon used in the conbination study is

180 mcrogranms, fixed dose admnistered once weekly
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subcu with sel ected based on nonotherapy studies. No
dose ranging studies of Pegasys in conbination wth
ribavirin were carried out. The selection of the
ribavirin dose was based in part on its simlarity to
the so-called Schering ribavirin or Rebetol. In Study
1, the Copegus dose was crudely weight adjusted. As
we heard, 1,000 -- if vyou weigh less than 75
ki | ogr ans, 1200 mlligrams for 75 or greater,
adm nistered in a split dose, once daily with food.

Study 2, two doses of ribavirin were
conpared, a low dose of 800 mlligrans and then in
addition the crudely wei ght adjusted dose.

Expl orat ory anal yses suggest ed t hat
individuals treated with conbination therapy who were
greater than 85 kilograns had a |ower SVR than those
who weighed less than 85 kilograns and experienced
less toxicity, particularly hematologic conpared to
patients wth a | ower body wei ght.

So focusing on dose optimzation, Question
1 to the Conmttee: should the sponsor evaluate |ower
doses of pegylated interferon, for exanple, 135

m crograns and/or weight based dosing versus fixed
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dosi ng of Pegasys in conbination w th Copegus?

Dr. Wod?

DR WWOOD: | have a request of the FDA
because in their slides the SVR response stratified
things by 85 kilos, but the toxicity responses were
stratified according to a cut off of 65 kilogranms. So
it would be useful to see the toxicity paranmeters also
expressed in 85 kilograms so we could be conparing
appl es and apples because slides nunber 31 and 57,
again, the cutoff was 65 and then for the SVR for both
801 and 942 studies, slides 22 and 43, the cutoff was
85 kil ograns.

DR GQULICK Dr. Siegel?

DR SIEGEL: Well, | actually inquired of
the Commttee, of our Commttee why they were
represented that way and the particular reason they
are presented that way 1is to highlight, to
specifically look at the lightest patients in terns of
addressing the <concern as to whether there was
unacceptably high levels of toxicity in the |ightest
patients and simlarly the potential for substantially

lower toxicity in the heaviest patients.
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It's ny understanding that weight works as
a covariant across the board and that the differences
based on where you choose a cut point probably don't
matter, but | can't speak to that. | don't know, have
you |ooked at a variety of different cut points on
wei ght ?
DR GQJLICK Can you tell us why you used
65 kil ograns?
DR, TAUBER The 65 kil ograns was sel ected
basically because it was -- | was |ooking for a range.
the 85 kilograns represent 10 kil ograns above the 75
mlligram cut point where the dosage is increased and

65 by symmetry gave ne another section that was 10

kilograns less. It was just an enpiric choice.
DR AUl CK | would just echo what Dr.
Wod said. It's challenging for us to try to evaluate

this with three different cut offs being used, one for
SVR, one for weight and then one for dosing of
ri bavirin.

Yes, Dr. Alter?

DR ALTER | don't know that | really

know enough or have enough information regarding the
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wei ght - based issues in that these cut offs sort -- or
at least the 75 and 90 -- the 85 kilograns represents
probably what a 510", 5 11" male mght weigh if he
was of normal weight and they're all very high or both
75 and 85 would be high for nost wonmen. Then you have
to take into account genotype. Do we -- it seens to
me that we have to look at this based on genotype as
wel | as gender. | don't know how -- | don't see how
you can nmaeke one -- | nean these are not really --
these are average weights. These are not particularly
hi gh weights for nmen anyway. So I"'mnot clear as to
what it is -- what we're trying to achieve by doing --
by exploring | ower doses since --

DR GULICK Dr. Kumar?

DR KUMAR | actually have a question to
ask before I can think through this question and that
is the Agency had presented data based on |ab
abnormalities by weight and by BM.

Do we have simlar data for depression
based on weight? Because | want to preface ny
question because when | think about it as a clinician,

the | ab base of neutropenia, anema, | have factors to
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help me with that, but depression, as already has been
poi nted out, was not actively asked for.

W know as clinicians that few patients
actually volunteer whether they' re depressed or not.
It takes much skill in the clinical setting to elicit
early depression. By the tinme they're suicidal that's
different.

So I'd like to know was there a difference
based on wei ght, on effective depression?

DR GULICK Dr. Tauber or Dr. Siegel?

DR TAUBER W did not look at the
depr essi on. W chose the henoglobin of less than 10
and the neutropenia because they were objective
| aboratory values that were nore anenable for

analysis. W did not actually address depression as a

DR ALTER Can I -- I'm sorry, can |
foll ow up because it's about the sane --

DR Q@GJLI CK Sur e. | just wanted to |et
t he sponsor have a chance to answer that sane point.
If there's any data avail able about weight based and

t he occurrence of depression.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

207

DR HOFFMAN: W | ooked at AEs, all AEs in
patients according to body weight. |  believe we
| ooked at was it less than 65, 65 to 85 -- do you have
it, Dr. Sol sky?

DR SCOLSKY: Could | have that slide up,
pl ease?

W | ooked at adverse events and we broke
them dowmn in less than 65 kilos, 65 to 85 kilos and
greater than 85 Kkilos. And to make this slide
sonmewhat reduced in size to be able to read this, we
just put in those events that even suggested that
there mght be differences in groups and we tried to
find consi stency.

So looking at these events, one notes
actually that the only difference that was noted in
terns of adverse events that occurred frequently at
the |l ower dose range was al opecia, asthenia, UTl and
menor r hagi a. As you can inmagine, these are events
al so that when you |look at by gender you find these
sane adverse events. So it's confounded by gender.

To answer specifically your question of

depression, because it does not appear on this it

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

208

means that they were the sane, basically, in the |ower
than 65 and in the other ranges.

DR GQULICK Dr. Ater, follow up?

DR ALTER Yes, let nme reword the
question. Gven the question that the FDA has posed,
what is it that you would want to achieve wth
different dosing, what different endpoint would you
want to expl ore?

DR SI EGEL: That is a question to the
FDA, yes?

DR ALTER  Yes.

DR Sl EGEL: W are certainly not asking
for a risk benefit assessment as to whether this
shoul d be given by weight base dosing as there are no
data giving it by weight base dosing. Rather, | would
frame, and as sone of you know we've had extensive
discussions on a related, closely related question
regarding the -- at the neeting a year ago regarding a
di fferent product.

The product was only studied in a fixed
dose regi nen. VW were told at this neeting that the

rationale for that involved data regarding the
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cl earance although clearance hardly alone nakes a
rationale for a fixed dose. A drug can have -- nany
drugs can have the sane clearance in larger and
smal |l er people, but they have different volunes of
distribution and get higher levels in smaller people.

| don't want to go into all the PK but there's a

strong presunption whether it's broad variations in

patient size that there will be variations in patient
levels and that large people wll experience |ess
drug. These analyses on this, as they did on the

ot her product suggests |ower response rates in |arger
patients and higher toxicity rates in snaller
patients. There are a nunber of explanations to that,
including the possibility that snaller patients are
bei ng dosed nore intensively than |larger patients and
so the question before the Commttee is whether that's
sonmething that ought to be |ooked at by further dose
ranging and particularly looking at weight-based
dosi ng.

DR GULICK Dr. § ogren.

DR SJIOGREN: Thank you. The way |

understand the question and |I think it's based on the
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data that Roche presented this norning in which when
they |ooked at Pegasys nonotherapy, 135 and 180
mcrograns, they end up wth exactly the sane
sustained viral response at Wek 72. And so the
guestion is can we get away wth 135 mcrograns
instead of 180 and therefore reduce side effects that
with the higher dose of nedication can be seen.

| think that's a very fair question and
nmoreover, when Roche presented Slide 22, they said
that adverse events were indeed |ess, were 21 percent
with 135 mcrograns and 27 percent with 180 and they
went on to speculate that although there is a delta
there and it's a slight increase with 180, that the
reduction doses wll be 90 and 135 and the 90
mcrograns are not -- are suboptimal. And that nmay be
true, but | don't think it has been tested and | think
it is of inportance that we evaluate such a dose
because obviously if we can get away with |ess, naybe
it wll be a cheaper drug for our patients. That
woul d be very good. That is one point of view that |
have.

Another one is the FDA in the packet that
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they sent to us have in the baseline characteristics
in Table 4 a nunber of weights, less than 64, |ess
than 74 kilos and so forth and so on, but | haven't
seen in the presentation either of the FDA or of Roche
what sustained viral response were achieved by those
weights and | think that is paranount for us to be
able to answer the question as correctly as we can.
Should we be asking Roche to |ook at weight dose
Pegasys? You know, when | think about it, I think 180
m crograns sounds wonderful . It's very easy to give
and what not, but 180 mcrograns for a wonan of 50
kilos and for a man of 90 kilos may not do the sane
job and | think we have the data |ooking at us. I
mean the data is sonewhere and naybe the data can be
produced, woul d be very good.

And the last thing I want to say about
this question is that | really don't know anything
about Copegus and | ama little bit unconfortable that
this is the ribavirin. | think I have to take at face
val ue that t he FDA is | ooki ng at it for
bi oequi val ence, but if we are being asked questions

about it, I don't know because |I haven't |ooked at any
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single bit of data that shows to ne that it 1is
bi oequivalent to the Rebetol that we have grown
accustoned to use.

DR Q@QJLI CK: Can the Agency address the
third part?

DR MARZELLA: I'd like to follow up on
the point that the Conmttee Menber raised about --

DR QGUICK  Speak into the mc, please.

DR MARZELLA: I'd like to respond to one
guestion that the Commttee Menber posed about the
data on virol ogi c response and body weight. That data
is in Appendix 1 on page 59 and it does show that
nunerically wth increasing body weight that the
sustained virologic response decreases and I n
particular in the various treatnent arns.

DR GULICK Can soneone from the Agency
address Dr. Sjogren's concern about Copegus, the
ribavirin preparation?

DR Sl ECGEL: Per haps one of ny coll eagues
fromthe Center for Drugs could, but let ne -- good,
excel | ent.

Let nme clarify so | understand the
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guestion. You're asking, you' re saying your answer to
whet her Roche should study their ribavirin will depend
on how simlar it is to Schering' s ribavirin because
you may think that the data -- from what you know
already from Schering may inpact what you think Roche
needs to know about their product. |Is that right?

DR SJOGREN.  Yes.

DR REYNOLDS: | have two points to mnake.

First, the two products are bioequivalent. W did
review that and Roche's product and Schering' s product
are bi oequi val ent .

But on the two pivotal clinical trials
were not conduct with Schering' s product. They were
conducted with the product from Roche. So that's
where the safety and efficacy data conme from but they
are bi oequi val ent .

DR GULICK Dr. Sjogren, let's focus this
because this question is two questions and |'d like to
t ake each one separately.

| know sone people have said they want to
speak, but let's take the very first question. Should

a |l ower dose of 135 mcrograns be studied? Let's just
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consider that for a nonent. And Dr. S ogren started
us of f.

Dr. Sun?

DR SUN I know we want to get to the

answer of the question, but | would |ike to conme back
to a point that Dr. Englund nade this norning which
was the dose nodification data is very inportant here
because fully a third of the patients did nodify their
doses. Now t he sponsor nakes a good point that that
i ncludes people that nmay have just mssed a single
dose, but it also my include people that had
significant and sustained dose reductions and | think
it's inportant to point out that that percentage is
pretty large conpared to the margin of efficacy that
we're seeing particularly in the 801 trial.

So | think we can nake a better response
to the first couple of questions actually which all
relate to dosage. If we understand this dose
nmodi fication data because that, to nme, is a surrogate
for toxicity and I think that's why we even have the
guestion bei ng posed here.

So | think that it would be very hel pful
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for us to understand qualitatively a little bit nore
about dose nodification, so if there are any anal yses
that have categorized how nmuch people dose reduce, |

know the FDA did an analysis where they analyzed from
the efficacy standpoint the cunulative doses that
patients had received, so you nust have |ooked at --
certainly have looked at it from that angle. But |

think the nore inportant question is what is the
rel ationship of dose nodification to weight? So of
the patients that did reduce their dose were they
predomnantly |ighter people because that may signa

sonething in terns of the drug exposure and then
because you're giving tw drugs, one of which is
crudely weight adjusted and the other which is not,

it's a pretty conplicated analysis, but | think what
you also want to do, therefore, is look at dose
nodi fication fromthe standpoint of interferon dose as
well as interferon weight adjusted, weight-based
exposed and do the sane thing wth ribavirin because
you need to tease the two effects apart. And in the
sponsor's presentation, | believe on slide 14, there

is an analysis of the ribavirin weight based exposure
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and it shows this sort of jagged pattern because
there's a cut off at 75. So that provides sone
opportunities to analyze the data wth conparable
wei ght cohorts. So | know that's a lot of data to
ook at, but I think ultimately if the question is
shoul d we ask the sponsor to look at a | ower dose, you
have to have a hypothesis and a hypothesis that seens,
you know, reasonable to test is that toxicity is
driven sonmehow by drug exposure and | don't think
we' ve shown that either way.

DR HOFFMAN:  May | show a slide?

DR Q@GULICK  Sure.

DR HOFFMVAN: W are specifically
addressing the question here about whether a | ower
dose, 135 is associated wth a safety savings and
patients specifically less than 65 kil ograns which is,
| think, the group that is under discussion.

And what we see here, this is from the
study that evaluated nonotherapy 135 versus 180. | f
you'd like to see ribavirin data, we have ribavirin
data as well regarding weight and response and safety.

However, all AEs, not surprising, are very simlar.
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Serious  AEs, essentially the sane; grade 3-4
neutropenia, 58 versus 52. Dose nodification, you
specifically asked about what the dose nodifications
wer e. AEs or labs; AEs thenselves, neutropenia,
t hr onbocyt openi a, very simlar; premature wthdrawals,
somewhat higher in the 180. But dose nodification is
essentially the sane.

DR GUICK So in follow up to this, |
guess the reason that this is being proposed is this
is from your nonotherapy study, right? So the
question is could you get by with a |ower dose of
pegylated interferon wth ribavirin and therefore
achieve less toxicity and has that been | ooked at and
the question to us is would it be a good thing to | ook
at?

DR HOFFMAN There are a couple of ways
to go on this. One, | did show the slide of the
80/ 80/ 80 suggesting when you start to back off, now
that's three different things that could have happened
t here. I could have been the Pegasys, it could have
been the Copegus and it could have been the duration

of therapy. But when you inpact those, you do |ose
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efficacy. Genotype 1, particularly, we're concerned,
and that's why we raise the issue about when we nove
forward and nonotherapy 180 is our per dose and this
information was reviewed by FDA and was thought to be
appropriate for 180, | would add, that we went ahead
with 180 based on the interimresults and based on the
hi st ol ogy. W are very concerned about |osing
efficacy.

One possibility is to shorten the duration
of Cenotype 2-3 and |ook at shorter duration because
we know if we retreat those patients and we have data
and | can share it with you, it's that ASLD, that if
we retreat patients who receive 24 weeks of treatnent
and we treat them with a full course, that they
response with responses very simlar to the naive
patients.

If you lower the dose of Pegasys because
of the interim virological results, we're concerned
you're going to | ose people instead of getting them as
responders who mght relapse, they' re nonresponders,
rel apses we can treat. Nonr esponders, we don't do

very well in.
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DR AUl Thanks. I'd also like to
pose this to the Commttee. Dr. Sun asked for a
hypothesis and as |I'm interpreting what |'m hearing,

t he hypothesis or what we know is that we haven't seen
data wth a dose of 135 mcrograns of Pegasys wth
ribavirin and the question is would that be a good
thing to do from the Commttee and the hypothesis is
that you may be able to reduce toxicity in that group.
And we've heard what the sponsor things of that and
|'d like to hear what the Conmttee thinks of that.

Dr. Hoof nagl e?

DR HOOFNAGLE: Well, | think you need to
ask which disease are treating genotype 2,3 or
genotype 1 and genotype 2,3 | think maybe it would be
worthwhile to do and |'ve actually proposed that.

But in genotype 1 you're dealing with a
t ough di sease. I"'m not sure that you could design a
trial large enough to show a difference between 135
and 180. W're dealing with a biologic here. It's
not the typical type of drug. The difference between
180 and 135 is going to be pretty hard to neasure,

even an internedi ate endpoint.
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Sonme of these questions could be answered
in retreatnment trials and indeed in the HALTC tri al
There is sone data about ribavirin dosing. Again, you
have to know what disease you're dealing wth
genotype 1 or genotype 2, 3. It's clearly that the

dosing of ribavirin and interferon mght be quite

different.

DR QGULICK Dr. § ogren?

DR SJOGREN.  Yes, thank you. Now that I
have been pointed out appendix 1, | have been able to

digest this a little bit |ooking at weights and i ndeed
a very nice table of US and non-US. people by
weights and | think the question of 180 m crograns or
135 mcrograns is conplex and it cannot be
di sassociated fromthe weight of the patients, because
if you look at this table and you think okay ny fell ow
Anerican is about 85 kilos, then I'm |looking at a
sustai ned response rate of 33 percent overall and |
think that just doesn't work. And so |I'mthinking now
do we need to do a -- | say we, it's a general we, us,
the comunity, do we need to look at this problem as

do we need to give interferon on a weight basis such
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as is given for the other pegylated interferon? And
so indeed, do we need to go back to 90 or 135
mcrograns and give it twce a wek as sone
presentation of the ASLD pointed out for other
interferons? It is a very conplicated question and |
think we need help from Roche to tell us, guide us in
this respect because obviously, |'m just |ooking at
raw nunbers there. They are nore privy to the data,
but | think that Dr. Hoofnagle is right, if we reduce
180 mcrograns for genotype 1 is already starting with
33 percent, we're not going to be able to be w nners
in this proposition. So if we are going to | ook at
| ess anmount of Pegasys, then we are going to have to
| ook at weight dose or we're going to have |ook at
twice a week or sone other variation of that sort.

DR @JLI CK: Ms. Thiemann, and then Dr.
Engl und.

M5.  TH EMANN: | feel that part of ny
pur pose here as the community rep is to interject sone
real life experience into this and as soneone who has
genotype 1, hepatitis C, as well as HV, cirrhosis and

has not treated yet and who wei ghs maybe 55 kil ograns,
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I look at this data and knowing and taking
consi derati on, al | the other data that's been
presented here and also in other studies on other
products, we're also looking at the dose reduction
which is alnost developing into a strategy and it's
certainly a strategy with clinicians who have been
treating hepatitis C across the country, dose
reduction, nodification, in order to get their
patients through and try to keep them on treatnent
over tine.

And when | look at this knowing -- and to
pi ggyback on Dr. Hoof nagle's comment about genotype 1,
very tough disease. And if you do have the
opportunity to dose adjust from that higher dose, get
as much drug on board as possible, as nuch as the
patient can tolerate, in that case, and adjust as you
go, to ne, as a potential patient in a not too distant
future, that looks like a strategy to ne that | would
be willing to accept.

DR GUICK  Dr. Englund?

DR ENGLUND: What | would just like to

say is that this study was undertaken in good faith
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based on the know edge that was available at the tine
the study was designed and | think they've done a good
job of followng recomendations and we have to
acknow edge that and today in 2002, is a lot nore than
what we knew back when the study was desi gned.

However, | would like them to do a few
nmore analysis of the data that they already have, but
| do not think from ne personally, | do not want to
see another study reinventing everything they've
al ready done. But | would like to see nore analysis
of what they have and pending that analysis with the
FDA input, perhaps do nore studies in the future,
whether it's redosing or even primary studies directed
for, | think, the under represented wonen as well as

the African Anmericans and other things. So | would

like to say that |I think we're going down the wong
track. W can't redesign the study that's already
conpl et ed.

DR Sl ECGEL: Let ne nake entirely clear,
we're not asking that one redesign the conpleted
st udy. Nor are we critiquing the way -- criticizing

the way this product was developed. | think good work
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went into developing it, but the -- the problemis, of

course, we're trying to answer questions as the

conpany is about genotype, viral | oad,

how it interacts with obesity, gender

body wei ght and

and ot her issues

and you can only answer so many questions and so it's

not a matter of a criticism of the study that there

are unanswered questi ons.

The issue is what are the inportant ones

to focus future research on and th

at's what we're

tal king about, not redoing this study, but what are

inportant ones to focus future research on. The

anal ysis, as was pointed out in the

Appendi x 1 does give by weight class

FDA bulletin in

response rates,

and so there are certainly suggestions of snaller

response rates in |arger people.

One could ask the questi
wei ght adj usted dosi ng was not -- our
presune that that would be a |ower

adjusted dosing would likely be a

on not only --
guestion did not
dose. A wei ght

hi gher dose for

| arge people and a |ower dose for small people and it

m ght be nore intensive for l|arger people and so you

mght want a nore intense reginen as a 55 kilogram
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person, but the average weight in this disease tends
to be rather high, | think in these studies, 85
kil ograns and higher in the Schering study and you
know, the 100, 110 kil ogram people and there's a |ot
of themin these studies may feel they're not getting
as intense a reginen. The toxicities and response
rates do seemto vary by weight, although |I don't know
if we have all the toxicity by weight group here. W
do have response rate by weight. But as you see, the
nunbers get snmall when you start subdividing into
smal | groups.

DR GQULICK: Thanks for that. W' re going
to have to bring this to a close. Dr. Flemng?

DR FLEM NG The study was designed,
basically as we all know, |ooking at the single 180
dose for peg-interferon and that's obviously the nost
reliable interpretation is what is benefit to risk in
that strategy of a fixed dose. |If we could readily do
so, | would love to know what is the benefit to risk
profile with other strategies, with other |ower fixed
doses, other higher fixed doses, other weight adjusted

doses. W can explore these data to try to get sone
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clues, so we have to be incredibly cautious about
t hose cl ues. Now if in exploring these data we were
| ooking at efficacy as a function of baseline weight
and safety as a function of baseline weight, and we
saw a pattern that indicated for |ower weight
individuals you had greater toxicity, but conparable
| evel s, no change in efficacy, that to ne would be a
significant clue to suggest that weight adjusted
dosing may readily achieve an overall, nore favorable
benefit to risk profile than the current fixed dosing
strategy at this dose, specifically by recognizing
that for a |lower weight people you could achieve a
better benefit to risk with a |ower dose. But the
data don't suggest that to nme. The data suggest to ne
as | look at this that as you get to |ower weights

yes, you do have sone evidence of higher safety risks
as the FDA showed in their slide 31, but as their
slide 22 shows and as Table 17 in appendix 1 indicate
that with these | ower doses, there seens to be higher
ef ficacy. So it's entirely unclear to nme when | | ook
at this whether or not we would do better in benefit

to risk at a lower dose or at a weight adjusted dose
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or for that matter at a higher dose. Somewhat what
this cones down to is as you get increase efficacy,
but you have increased safety risks, how do you judge
benefit to risk in that setting and do you believe
that what you see in these |ower dose or these |ower
wei ght individuals where you do have substantially

hi gher rates of sustained viral response, but you also

have higher toxicity, 1is that a balance that's
accept abl e.

So bottom line is | would love to know
nmore if | could know -- if | could, in a readily

straight forward way, but |ooking at these data, it's
not clear to ne whether the other strategies of |ower
dose or weight adjusted dose or higher doses as fixed
dose would be likely to achieve a different benefit to
risk globally than what we got from this specific
regi men.

DR GULICK Ckay, let ne try to summari ze
what we think here. Regarding |ower doses of Pegasys,
Dr. Flemng summarized nicely saying we need to know
nmore. Regarding the 135 m crogram dose, it has appea

on the surface as perhaps providing simlar efficacy,
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but less toxicity and would be potentially | ess costly
than the 180 m crogram dose. However, there's concern
about efficacy, particularly in genotype 1.

Dr. Hoofnagle nade the suggestion that
perhaps for genotypes 2 and 3 or for people who are of
| ower weight that that dose may be worth investigating
further.

Dr. wng pointed out t hat a dose
nmodi fication of 135 brings you down to 90 m crograns
which we know is a suboptinmal dose, so there's sone
concerns there.

Regar di ng wei ght - based dosi ng, It
certainly nmakes sone sense fromthe data that we know.

Patients are obviously variable in their weights and
sizes and appendix 1 is sonething we focused on that
showed a differential response based on weight in the
data that we al ready have.

Dr. Sjogren pointed out other factors may
al so be inportant and need to be thought of, including
gender and race. However, nost people felt this was
reasonable to explore for future studies.

Dr. Englund suggested that an anal ysis of
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the present data may actually be -- that we coul d | ook
further at the relationship between weights and doses
with the data that we have.

Dr. Hoofnagle suggested that retreatnent
studies mght be the optimal place to ook for future
dosi ng questi ons.

Let's nove to nunber which tal ks about the
dose of ribavirin. A parallel question, should the
sponsor evaluate additional doses of Copegus? |If so,
please discuss in light of the dose conparison
performed in Study 2, what additional doses should be
st udi ed?

So let's consider first, should additional
doses of ribavirin be studied?

Dr. Fletcher?

DR FLETCHER | think the answer to that
is going to be yes, but let ne nmake a couple of
comments and then | have a question to see if the
sponsor has sone data.

| think first to just quickly get back to
what people have tal ked about, | think why you would

want to look at different doses and weight adjusted

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

230

doses is back to this issue of the degree to which
weight is correlating or driving response and toxicity
and anong the variables that we've seen that are
inportant, after you get past genotype, then the only
other variable that |'ve seen so far, you can do
anyt hing about is weight. Soneone's sex is their sex,
their ethnicity is their ethnicity and while it may
drive response, you can't change it. On the other
hand, weight is a variable that if it's inportant in
drug response, you can alter the dose for weight. So
| think there is a fundanental part in terns of why
weight is inportant.

The second point is what confounds this is
we're getting conbination therapy and so this
difference in weight response that we've seen, what's
driving it? Is it the interferon conponent or is it
the ribavirin conmponent and |'ve not seen an anal yses
and I"'m not quite sure I can think of how to do one
that would really try to explain that. So we are |eft
with unknown of what's driving this difference in
response.

Now ny question to the sponsor is in the
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case of ribavirin, do you have data on what
variability in clearance is explained by body weight?

DR JORGA Thank you. W did a
phar macoki netic anal ysi s, as | poi nted out on
ribavirin and we |ooked at the effect of body weight
on the clearance of ribavirin. Can | have the slide
up, please? This is what you' re seeing here. This is
the body weight range of 55 kilo to 155 kilo and you
see a nodest increase in clearance with increase in
body wei ght. That's what you see here. It's a
relatively nodest effect as | pointed out. It's
ni cely conpensated for by the dose adjustnent that we
are doing wwth this 75 kilo cut.

Can | have the next slide, please? This
was the slide we first presented earlier today
al r eady. This is the data from the 800 mlligram
dose, the orange I|ine. This is what happens if you
don't body weight adjust dose which is very tolerated
when you see basically a slight decrease in the
exposure to ribavirin with increasing body weight.
For the patients with genotype 1 which is the nore

inportant to keep them in the narrow concentration
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range, we think it's inappropriate to do this body
weight cut at 75 kilo because we'd like to have them
at a certain level in order to avoid under exposure
and you also would like to avoid over exposure, by
treating themtoo high. So that's the pharnmacokinetic
i nformation that we have.

W also looked at the benefit risk in
termse of the kilogram for ribavirin dosing and you
asked this question earlier, you'd like to see this so

that you can really make a judgnment and if you allow

me go -- to talk you quickly through these data so
that you can maybe -- this helps your discussion on
this, okay?

DR Q@GULICK  Sure.

DR JORGA Can | slide 6, please? |I'm
going to focus on genotype 1 patients because these
are the critical ones. These are data from our 942
study where we gave Copegus 800 mlligranms, 1000, 1200
mlligram You know that for the genotype 1 patients
the higher dose was nore effective and this is why
this is a dose that we've proposed for this

popul ation. And you can see here now this body wei ght
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cuts below 65, 65 to 75, 75 to 85 and above 85 and you
indeed see here decrease in the response wth
i ncreasi ng body weight which is not accounted for by
the exposure because of exposure is actually in a
qui te narrow range.

What you also can see on this slide is
that for the |lower weight patients below 65, the
increase from 800 to 1000 mlligram has quite a nice
effect on this sustained virologic response. You get
a nice increase with it. However, for the heavier
patients, there's not much to be gained here when
noving from 800 to 1200 mlligrans which is a 50
percent increase in dose.

Next slide. |'m just now going to show
you briefly anema as a surrogate for risk, for
ribavirin related risk and |I'm having here the anem a
risk of below 10 grans per deciliter and you can see
i ndeed again the |ower weight patients have a higher
i ncidence of anem a which decreases wth increasing
body weight. [It's at both doses, of course, it's nore
pronounced for the higher dose.

Next slide. As pointed out, this anema
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is usually conpensated for by dose nodification and it
hardly ever causes wi thdrawal .

Next slide. So this is not just to
illustrate this to you in one slide, so that you have
a good overview of this. This is a body weight
distribution of our patients with a 75 kilo cut. Ve
have in here the 1000 mlligramup to 75 kilo and then
1200 mlligram above 75 kilo and in order to summarize
all these data, 1've put up here in green the
percentage of sanme virologic response for these
different categories and in the red the risk of anem a
for these categories and you can see here that above
65, basically we have a very simlar benefit risk when
you look at it this way and below 65, there's a
different benefit risk as Dr. Flem ng actually pointed
out that we have a higher response rate, but also a
hi gher risk of anem a.

Next sl i de. If you contrast this with a
| oner dose for these lower weight patients, you can
see here nicely that you can decrease the risk of
anema by losing this |owr dose, but at the cost of

quite a substantial decrease in sustained virologic
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response and that's the last slide I'm going to show
you just to -- to contrast here again, the higher
wei ght people, going from 800 to 1200 doesn't really
give a lot of benefit in terns of sustained virologic
response and it's questionable by that in even higher
dose woul d actually be nore beneficial.

DR GAQLICK Thanks. | think that's a
really hel pful illustration of these issues.

DR FLETCHER  Could you put that back up
t hough?

DR GUICK W' re probably going to put
you on the spot a little bit longer, so you m ght want
to stay there.

DR FLETCHER This is incredibly hel pful
data and at least for nme I'm a little slow on the
uptake so it may take me a little bit to grasp this,
but when you go back to just your weight and cl earance
data for ribavirin and | think your point is right
that there's a nice relationship there and from that
alone | think I would draw the sanme conclusion, you
woul d think that the weight adjustnent you have nade

woul d probably snooth out those differences.
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These data, however, tell ne that that may
not be happening. In other words, that ribavirin
phar macol ogi cally may have a nmuch narrower therapeutic
wi ndow than is accounted for by the weight adjustnent
that you're doing and so |I think it does get back to
this question then as to whether a nore refined wei ght
adj ustment coul d be used to help them snooth out these
differences that you're seeing between virologic
response and toxicity.

DR JORGA | agree with you. Basi cal | y
on the kinetic point of view, that's fine. But there
remains to be an independent factor of body weight on
the efficacy as well as on the toxicity. | think it's
up to the clinicians to nmake a judgnment call of what
do you want to drive for, for nore efficacy for an
acceptabl e safety, that's a clinical call

DR @GJICK: Just as a practical point of
view, can you remnd us what dosages the ribavirin
tablets conme in?

DR JORGA: Two hundred m | ligram

DR GQJLICK: Two hundred mlligrans?

DR JORGA: Yes.
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DR SIECEL: Could you put the slide back
up, please?

The clinician doesn't, of course, get to
choose how nmuch the patient weighs, although the
patient -- it's interesting that you drew the
conclusion that -- in the under 65 that the extra
Copegus accounts for about the higher anema rate and
the higher response rate and then -- but in heavier
patients and | always worry about those patients,
bei ng heavier nyself, you see |ower response rates and
lower toxicity rates and you cane to the conclusion
that you didn't think or know if a nore intensive
regi men such as giving themthe sane dose per kil ogram
that the lighter people got mght not bunp that
response rate up by another 20 percent.

There's no data to -- are there reasons to
believe that just |larger people are going to be
refractory to treatnment? You can't treat them as well
or is it sinply a matter that you're reluctant or
don't think it's worth studying whether treating them
nmore intensively would --

DR JORGA: O course, this is now | ooking
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plainly at body weight. | mean there's all these
ot her confounding factors. I mean |ooking at this
al ready, increasing the dose by 50 percent, we didn't
see much nore benefit. W went even further than
this. VW went into clinical trial simulations where
we devel oped a nodel which took all the other things
into consideration like cirrhosis and all the other
prognostic factors and we were trying to predict what
response you would achieve if you give 1600 mlligram
dose to these heavier people and you could cone up
with an absolute increase of sustained virologic
response of maybe 4 percent, 3, 4, 5 percent which
could be substantial for the patients, but on the
other hand also from a practical point of view doing
such a study is just very difficult.

So we went further than just this
anal ysi s. This is just a very sinplified way of
| ooking at it.

DR FLETCHER Don't sit down yet.

(Laughter.)

Now could also what's going on here is

you're  just now really seeing tw different
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phar macodynam c profil es going on?

DR JORGA:  Unh- huh.

DR FLETCHER So let's say at the |ower
body weight, less than 65, that difference in the
ribavirin dose is very inportant in terns of driving
response. Now at the higher body weight, that
difference in ribavirin dose doesn't appear to have
done anything, but is a difference in overall response
now due to the interferon?

So would the higher body weight patient,
while perhaps not Dbenefitting from a different
ribavirin dose, benefit from a different interferon
dose because you just sinply have two different
phar macodynam c rel ationships going on. One has
pl ateau' d and one has not.

DR JORGA: Do you want to answer that?

DR HOFFMAN If can just address that.
That would actually be our recomendation and what
we're |looking at when | showed you that clearance
slide over body weight, the information that we had at
the far end, we didn't have a l|lot of patients or

actually subjects there. And we think that mght be
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an area where we can push the dose up for interferon

W're a little bit reluctant at the other
end for the reasons that have been nentioned. These
are the patients who respond the best and if we reduce
the dose, we may increase the safety, decease the
nunber of dose reductions, but at what cost? So
that's the end that we would prefer to go.

DR Gl CK Dr. Hoofnagle and then we're
going to have to nove on

DR HOOFNAGLE: I think it's very
i nportant. We're talking about increasing response
rate by four or five percent by adding additional drug
expense exposure toxicity so that the 40 percent who
woul d respond at this |ower dose were exposed to nore
unnecessarily and the 50 percent who don't respond at
all were exposed.

| think pushing these doses up cones at
enornous expense to the people who get away wth
| esser dose and again this is where retreatnent trials
are hel pful and the resistant patients and then trying
these nore aggressive reginens rather than exposing

everyone to these higher doses of interferon --
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DR SIECGEL: | have to take issue with the
prem se of that statenent. The difference in response
rates to this reginmen in the first study according to
our Table 17 in the heaviest versus |lightest patients
was 66 versus 36 and then that slide was 66 versus 32
between the heaviest and |ightest patient on the nore
intensive reginen. So we're not tal king about 4 or 5
per cent. W're talking about 25 or 30 percent
differences, if you could achieve the rates in heavy
patients that you do in light patients by nore
I nt ensi ve regi nens.

DR HOOFNAGLE: You're talking about
Asians and you're tal king about younger people too.
This is very confounded.

DR GQULICK Dr. Fletcher, the last word

DR FLETCHER The only point | would want
to nmake is that would be right if you treated the
whol e popul ation with those different fixed doses. I
think these data are the ones that nake the case that
one should look at weight adjusted doses, so your
poi nt would be right that if you give everybody higher

or give everybody lower, then that risk benefit may
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not be worth it, but if you do sone individualization
of those doses based upon body weight, then that woul d
not necessarily be a case.

DR HOOFNAGLE: Again, a very snall
increase in response rate. Wen you give these drugs
for a year --

DR ENGLUND: That was based on a nodel
That wasn't based on actual data that she quoted,
right?

DR HOOFNAGLE: Thirty percent of people
are having their interferon dose reduced and what, 40
percent of people getting ribavirin dose reduced?
Real |y al ready pushing toxicity with the reginen.

It's a tough reginen as it i s now.

DR GULICK Ckay, Dr. So.

DR SO For those of us caring for these
patients, this is not a patient for any drug and
i ncreasi ng higher doses for little yield is really not
-- | totally agree wth Jay.

Now it's very interesting, if you |ook at
all those wunder 65 kilos, none of them are U S

patients. Al'though | really think for those skinny
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Asians who -- they really could benefit from doing a
study to reduce the dose and you probably w Il have
nore patients who will be willing to participate in
treat nent because that group of patients, you know, as
you can see, mnaybe genotype plays a role, but their
response rate already is |like 80 percent and that

group mght stand to benefit from fine tuning the

dose.

DR GUICK  Dr. Englund?

DR ENG.UND: | just want to say that he
can do the skinny Asians and | want to do us fat
Caucasi ans.

(Laughter.)

DR GALICK On that note, let ne
sunmari ze. Dr. Fletcher started off this question

remnding us that both interferon and ribavirin doses
may be inportant and may have different profiles in
terns of assessing and bal ancing safety and efficacy.
Also, that weight is probably one of the nore
i nportant vari abl es because we can actually respond to
it as opposed to ot her denographic factors.

He also noted that the therapeutic index
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for ribavirin is relatively small based on the data
t hat we saw.

In ternms  of addi ti onal doses, sone
differences of opinion on the Commttee. | guess an
overall consensus that nore refined weight adjustnent
m ght be of interest. W're constrained by a couple
of things. There was concerns about raising doses and
increasing toxicity.

Al'so, the fact that ribavirin cones in 200
mlligram pills, so that constrains you in terns of
how much refined dosing you can do.

In terns of additional doses, there was
sone enthusiasm for increasing the doses in heavier
patients responding to that very nice curve that we
saw. However, people pointed out there are other
factors to weigh in. The interferon dose may be nore
i nportant. W heard about the nodeling from the
sponsor. Did | say weigh in?

(Laughter.)

Thank you. I'Ill adjust that. Modeling at
1600 mlligrans. W heard from the sponsor of

ribavirin did not really produce increases in
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activity, at least in the nodel they used and once
again Dr. Hoofnagle remnded us retreatnent trials may
be the place to explore sone of these questions.

Ckay, let's nove on. Dose and treat nent
duration. In Study 2, in addition to the two doses of
Copegus, two intervals of conbination therapy, 24 or
48 weeks were eval uated. Because of an equal
random zati on, hi gher risk patients wer e
preferentially placed in the higher dose and | onger
treatnment duration, not possible to conpare directly
the total SVRs anong the four treatnent groups. Based
on conparisons across random zation strata, genotype 1
achieved higher SVRs with the higher ribavirin dose
and the |l onger duration of therapy. For patients with
genotype non-1, neither nore Copegus nor a |onger
duration appeared to inprove the SVR However, this
isin a smll subset of patients.

There was also concern about genotype 4
suggesting that that particular group mght benefit
froma hi gher Copegus dose and a | onger duration.

Question 3, if |licensed, please discuss

what dose of Copegus and what duration of treatnent
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should be recommended based on viral factors, |
presune genotype, that predict treatnent response.
Are there sufficient data in genotype 2 and 3
regardless of viral load to recommend shorter
treatnment duration and/or 800 mlligrans of ribavirin?
And if not, what additional studies should be
conduct ed?

Yes, Dr. Alter?

DR ALTER | may be junping ahead a
little bit, but I think I"'ma little bothered by the
term non-1 genotype. If we don't have sufficient
patients in genotypes 4, 5 or 6 to draw concl usions
from nost of the studies that have been done and in
particular, these, then | think we should be limting
our conclusions to genotypes 1 and genotypes 2 and 3
as the -- rather than saying non-1. Because in
essence, it only really, the data only addressed
genotypes 2 and 3 in the non-1 category.

DR SI EGEL: That is not what the
guestions are asking. The non-1 is because -- was in
the study design and for the stratification. But the

gquestion on the table now is the treatnent of 2 and 3
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versus 1 and then the next question is about the

treat nent of genotype 4.

DR ALTER | understand that it then says
specifically 2 and 3, but | was bringing up the
general coment that in many -- in the entire

presentation, in general, we would keep referring to
non-1 genotypes when in fact the data truly only
addressed genotypes 2 and 3. That's all.

DR @GQJLICK: Dr. Hoof nagl e?

DR HOOFNAGLE: I would say the data are
very strong to recommend the shorter duration of
therapy and a slightly | ower dose of ribavirin for the
patients with genotypes 2 or 3 and it's very val uable
i nformation.

As far as genotype 4, it's a very diverse,
very large genotype. It's a genotype of Africa. You
can't kind of do those studies here and look to
studies in Egypt and Africa to define that. It may be
that strains of genotype 4 seen in this country are
different and so | think it's a very heterogenous
group and hard to deal with and it is difficult to

know what to recommend for patients with genotype 4.
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They respond with a rate as high as those wth
genotypes 2 and 3, but they seemto require the higher
doses. And so maybe sone fancy viral kinetics m ght
be helpful in this population to see if they're rapid
responders or not. But | don't think you'll be able
to resolve that very weasily and as far as a
recommendation, it's a judgnent call and a package
i nsert what you woul d say about this group.

DR Q@QJLI CK: What would you propose as
| ong as you brought it up, given the paucity of data?

DR HOOFNAGLE: The proposed for future
studi es, you nean?

DR GUICK: No, proposed for |abeling for
genotype 4, if anything, just to put you on the spot.

DR HOOFNAGLE: I think you would
recormend a year of therapy.

DR GULICK: Ckay, since we're considering
these two questions together, coments on 2,3 and 4
genotypes, other comments, | should say, Dr. Alter?

DR ALTER | agree with Dr. Hoofnagle
that | think the data are quite strong for the shorter

duration, lower dose for genotypes 2 and 3 and the
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| onger duration, higher dose for genotype 1 and for
genotype 4, you know, that's fine. But | think that
it has to be clear that the mjority of the data
really only address genotypes 1, 2 and 3 and that you
could do a year's therapy at a higher dose for 4 with
the [imtations attached to that.

DR GULICK M. Thienann?

M5. TH EMANN:. Al t hough | understand t hat
the coinfection studies are nowhere near to being
conpl eted, there's a grow ng popul ation of people with
H'V hepatitis C coinfection who are being treated in
this country for their hepatitis C prior to initiating
H V t her apy.

My concern as far as duration of treatnent
t hat 12-week cutoff where patients are Dbeing
di sconti nued because they don't have the 2 log or
greater drop in ACV viral load may not apply in this
popul ation and that it's sonmething that really needs
to be dissemnated out to clinicians across the
country who may not have as nuch experience as sone of
the people in this room with this population and

really should know that they may need to extend that
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peri od before they cut them| oose.

DR GULICK And we're actually going to
get to that in Question 7.

O her thoughts on this?

Yes, Dr. Flem ng?

DR. FLEM NG Let ne give you a
statistical interpretation of these data from the
second trial. The trial, by its design, was with a

factorial design was really |ooking at two fundanental
guesti ons. Ohe is what is the relative benefit to
risk profile of 24 versus 48 weeks of treatnent and
then also two different doses of the ribavirin.
Cenerally speaking we interpret the aggregate data and
the study is powered to interpret what is benefit to
risk in the aggregate popul ation.

We are, however, and it's reasonable to do
so exploring to try to determne whether or not the
optimal choice here in terns of duration in ribovirin
dose may be dependent on genotype and titer, higher
versus | ow. Al though one has to be very cautious
about this. M own sense is what justifies, in fact,

concluding effect nodification which is what this
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whol e discussion is about is very strong statistica
evidence that there really is a different benefit to
risk profile in different subgroups, together wth
strong bi ol ogi cal plausibility for such effect
nodi fication, together with hopefully sone independent
confirmation.

So specifically, as | look at this and we
start breaking down this issue of what is the right
duration and what is the right of ribavirin, according
to the subgroups of genotype 1 versus non-1 which is
predomnantly 2,3 as well as by high and low titer,
there is sonme considerable evidence that in the
nongenotype 1 which is predomnantly 2 and 3 that
you're not gaining anything in efficacy wwth the extra
time period of therapy, nor with the higher dose.

Conversely, in the genotype 1 high titer,
whether you're looking at the 24 versus 48 or the
| oner versus higher dose of ribavirin, you pick up 20
percent additional sustained virologic response.
However, |1'm going to separate because in the |ow
titer of genotype 1 it's 10 percent and what |'ve

heard from di scussions around the table earlier there
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was sone considerable biological plausibility that
there could be greater effect in what? In the genotype
1 high titer.

So I'm pretty confortable from what |'m
hearing being out on this linb of interpreting a
subgroup analysis to say that it doesn't |ook Ilike
you're picking up added efficacy in the 2, 3. It does
look like you' re picking up added efficacy in the
genotype 1 high titer. But in the genotype 1 |ow
titer, I"'mreally not so sure. There is sone evidence
of a little bit better effect, but the statistical
conpel lingness of it is less and | haven't heard the
strong biological rationale for this and I'd be
interested in hearing nore about that.

Now the other dinension to this because
all of these coments were efficacy is safety and
comng back to what | was saying earlier, when we're
| ooking at factors such as genotype 1, high titer,
that factor is not only potentially in effect a
nodifier which is the way we're tal king about it now,
but it's also a very strong predictor. Those peopl e

have nmuch | ower response rates.
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What | don't know is if that factor is
also a predictor for safety. And there's also a bias
in the way safety is being reported in 24 versus 48
weeks when you're follow ng the 48 week peopl e | onger
so you're not only picking up true enhanced safety
risks, but you're picking up nore of the unrelated
safety. But let me just make the assunption and this
is an assunption that safety isn't different in these,
across these groups. |If that assunption is true, then
| cone dowmn with the conclusion that it would seem
appropriate to recommend the longer duration of
therapy in the high titer, genotype 1 and not in the
genotype 2,3, but I'mreally uncertain about the |ow
viral titer genotype 1 group.

DR @GQJICK: Dr. Hoof nagl e?

DR HOOFNAGLE: | think you' ve nade a very
inmportant point Tom and if we go back to the old
Rebetron, the standard interferon ribavirin data, it
showed what you said, that you could get away with a
shorter course of therapy in the genotype 1 |ow |evel.

so the question is why didn't you see this with the

peg-interferon?
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One thing is that the level that they
chose was too high and that's why | ask about the
met hodol ogy. That's with t he problem wth
recoomending to the general physician to use |evel of
virus as a criteria, is that these tests are not yet
approved, right? They're not yet approved. They're
going to be used sonmewhat irregularly, so it's hard to
say. But | would say that if you had a patient with
very low level of virus, let's say 500,000 or 100, 000,
|'"m pretty sure it nmakes biologic sense that you could
get away with six nonths of therapy.

But so this is the analysis | would ask
Roche to do, a little further refinenent of titer
versus response rate to |l ook at whether there is a cut
point where there seens to be equival ence between 6
nmont hs and 12 nont hs of treatnent.

DR GULICK Ckay, let ne try to summari ze
t his. W considered questions 3 and 4 together. As
Dr. Alter cautions wus, non-1 genotype does not
necessarily nean 2 through 6, but nore likely from
these studies neans 2 and 3. And we all recognize the

paucity of data on 4, 5, 6.
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Ceneral consensus that the data are quite
strong for the efficacy of 24 weeks and 800 mlligrans
of ribavirin for genotypes 2 and 3. Al so, that the
standard 48 weeks and 1000, 1200 doses are appropriate
for genotype 1 and we just concluded the discussion
with noting that the results are better in the quote
high viral load group, although as pointed out, the
low group nmay not actually be such a low group and
that the variability of HCV viral load tests in the
community is high.

Also, as Dr. Flemng remnded us, that
di scussion was really thinking about efficacy rather
than safety, although |I guess we could assune that 48
weeks is likely to have nore toxicity than 24 weeks of
t he sanme drugs, just because it's twi ce as |ong.

Regarding genotype 4, a few patients
studied here, sone inportant differences that may
exist. Genotype 4 identified in different places and
further studies need to be done.

Dr. Hoof nagl e nentioned the Mddle East or
Egypt as being places to | ook for that.

In the absence of data, people felt that
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the longer course of therapy and the higher dose of
ribavirin mght be appropriate, al t hough again,
there's not nuch data.

And then Dr. Hoofnagle <called for a
reassessnent of the data to |look at the relationship
between titer and virologic response based on the
studies we've seen to find if there mght be a cut off
or a logical cut off between high and low titer.

Yes, Dr. Wod?

DR WOD: | just wanted to add one point.
W have already acknow edged that on a sufficient
nunber of patients to |look at genotype 2,3 responses
in African Anericans, but | think it is inportant to
highlight in the record that that was the one ethnic
group in which there was a substantial difference in
terns of reducing the treatnment duration to 24 weeks
in terms of a significantly different sustained
virologic response whereas it was conparable in all
the other ethnic groups except for the African
Aneri cans.

DR GQULICK  Thanks for that final point.

Let's nove on to Question 5 which is considering
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geographic region which we've talked a |ot about
today. U. S. patients achieved | ower SVRs than

non-U S. regardless of the treatnent arm The U. S
patients had a greater preponderance of high risk
factors including genotype 1, cirrhosis, older age and
hi gher body weight. 1In a nmultivariate analysis, these
factors had nore of an inpact than the geographic
region when all was said in done.

Assum ng differences across the regions
are real, regardless of causative factors, studies
conducted predomnantly in the US wll vyield |ower
SVRs than studies conducted predom nantly outside the
u. S

In addi ti on, t he overal | reported
incidents of AEs per patient was higher in US
patients conpared to non-US. patients. Pl ease
discuss the inplications of these geographi cal
differences and in particular the inplications if
cross study conparisons are attenpted and what
addi tional factors other than the ones nentioned m ght
hel p expl ain these differences?

Yes, Dr. Alter?
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DR ALTER | don't think there are
geographical differences of note at this point that
coul d be addressed by this particular study or others.

| think that genotype 1, that the genotype is the
overwhelmng factor and while there may be sone
di fferences between U S. and non-U.S. patients due to
cultural or other characteristics, | don't think this
is the place to deal with it.

| think it needs really sone independent
research, whether it's strain or | don't know. Ve
don't tolerate side effects as well as non-US. -- |
don't know. But | really don't think it has anything
specifically to do wth this particular drug or
regi men.

DR QGULICK Dr. § ogren?

DR SJOGREN | do respectfully disagree.

| think that what the data that we've been presented

points very, very -- in a very good manner, that there
are differences, geographic differences. | don't know
why, but | know that when patients cone to clinic in

the United States are going to have |ess sustained

viral response and especially when we go to genotype 1
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which is 75 percent of our patients and if we just
| ook at the genotype 1 population, two thirds of them
are high viral load and one third are low viral | oad.
And so | think, you know, we had asked in the norning
and sonebody in the afternoon asked to look at the
U S data and | think we need to | ook at that in order
to make assessnents that although regression analysis
may point out to genotype 1 as the main factor, still,
when our patients cone to clinic we know and this is
not just for this interferon. It has also been
pointed out by the Agency for other interferons that
have conme along and | think we need to know. W have
the data for other interferons. It's out in the open.
W need the data for this one so we can nake
assessnents. Maybe it's better, maybe it's not as
good, maybe it's the sane. And so we need to make
some kind of adjustnment in our mnd to recomrend which
drug, but without the know edge is pretty difficult.
And | do think that there are differences in the U S
versus non-U. S. data.
DR GULICK Dr. So?

DR SO Can | ask a question. | noticed
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on the non-U. S. patients, a lot of them are younger, a
lot of them are 45 and younger whereas a lot of the
U S patients are nuch ol der. Does that man -- does
interferon, this conbination therapy is nore effective
in patients who have a shorter duration of infection
versus those who have a nuch |longer duration of
i nfection?

DR HOCFNAGLE: It has been hard to show a
correlation between duration of infection and
response. Part of the problem is the difficulty in
measuring the duration of infection. W often don't
know when it conmes on and you'll see a |lot of papers
about it, but it's a very inprecise nmeasurenent.

| think one of the interesting things
conparing U S. and non-U S. data is the correlation of
| ack of response with obesity in the U S data which
doesn't really hold up in the non-U S. data. It's as
if overweight and obesity sonmehow affect U. S citizens
nore wth genotype 1 than others. But the confounding
factor in here is age. That's very inportant
confounding factor that really may readjust these data

entirely.
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DR GULICK Dr. Wiss?

DR \EI SS: I just wanted to ask though
this is not really the subject of this discussion, but
in pediatric patients infected with hepatitis C, there
is at least the inpression that response rates are
better, even questions about whether or not you can
get by with the nonotherapy as opposed to conbi nation
therapy and those kinds of things are being actively
studi ed, but | thought that one of the issues was the
duration of treatnent and of course, that's probably a
much  bi gger differential when you're conparing
pediatric duration of treatnent than adults and it's
probably nuch snaller degrees when you put all the
adults together, but I'm just wondering that is an
issue at least with pediatrics in terms with how | ong
t hey have been i nfected.

DR HOOFNAGLE: Yes, nost of the data
suggests that children respond at a higher rate than
adults. A lot of this data suggests that the patient
should be treated earlier rather than later, before
they get older, before they gain weight, before they

get diabetes and hypertension and all these other
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conplications. That's what the data points to, but it
doesn't show it.

Now | guess as Dr. Fletcher pointed out,
it would be nice to have a variable that you could
change, one of these predictive variables and the one
thing you can change is weight so I would propose a
study to look at weight |oss before starting therapy
as sonething actually that you can do about one of
t hese vari abl es.

DR GQULICK Dr. Alter, then Dr. Johnson.

DR ALTER | just want to point out that
| wasn't suggesting that the differences anong U. S.
patients doesn't need to be evaluated, but rather from
the point of view of geography being the factor when
this norning the manufacturer showed us nulti-varied
anal ysis anong genotype 1 patients that geography was
not only nonsignificant, but the right end of the axis
and in fact, there were other factors including age,
gender, body weight, not to nention genotype that were
playing a big role. So if we wanted to | ook at that,
then certainly those would be the types of factors

that you would want to look at by U S. versus non-U. S.
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making sure that all the categories were the sane,
assum ng that you had any patients and apparently very
thin patients don't participate in the U S So -- but
not the issue of geography itself.

DR GULICK Dr. Johnson?

DR JOHNSON: It has been said wonen are
under represented in this study, both these protocol
enrol | ment groups. | think they're only 30 percent
and | still walk away just on a personal note not
knowi ng how to go back to ny owmn clinic in the Deep
South with genotype 1, obese and not, black nen.

| just can't quite grip on -- | wsh that
| had seen Roche do these studies in a variety of
cities in the United States and nmaybe we'll get to the
sane results, but | think there would be a trenendous
enthusiasm and | just encourage Roche to naybe
generate those kind of studies.

DR Q@QJLI CK: Part of the question asks
about the wvalidity of cross study conparisons. I
guess sonetines it's tenpting to put studies from
different places together and show graphs next to one

another and given sone of the issues we've touched
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with this question, what's the validity of that kind
of data?

Dr. Flem ng?

DR FLEM NG Actually, | had a different
set of coments, but let ne first respond to your
poi nt . Certainly, it's very inportant to glean
whatever insights you can from whatever relevant
studi es you have about a specific issue, so if we're
| ooking at efficacy of conbination therapies here and
there are other studies that provide relevant insights
to that, neta analyses can certainly strengthen our
overall reliability of conclusions about efficacy and
safety, especially if we want to start subdividing
into subgroups and we want to be able to say sonething
reliabl e about subgroups.

On the other hand, where it can be very
unreliable is if you have one study that shows an odds
ratio of 1.23 for experinental therapy against a
control and another study shows an odds ratio of 1.4
for another experinental therapy against that sane
control. You can't put those two sources of

information together and say that the second
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experinmental therapy has been proven to be better than
the first. So there certainly are |imtations to

interpretation what data you're getting across

st udi es.

Wat 1'd like to spent just a couple of
comments talking about though is when | read this
question | see really tw distinct elenents. W're

tal king about a very inportant covariate here. That
covariate is U S. versus non-U S

Any time you're looking at covariate it's
inmportant to distinguish whether you' re |looking at it
as a predictor as opposed to an effect nodifier. As a
predictor, what we're seeing is yes, there seens to be
a relationship between US., non-US and overall
response rates, 41 percent against 42 against 61
percent, so it does seem that being outside of the
U.S. you have a hi gher response rate.

There are, however, wth a multivariate
anal ysis today we're showing is we can explain that at
least in part, largely by genotype 1, but also by
cirrhosis, older age and weight. Those factors are

explaining a good part, but not all of, but a good
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part of that difference in having a higher response
rate in the non-U S. patients.

An entirely separate issue is geographic
region and effect nodifier is the relationship of
efficacy on the peg versus Intron A reginmen specific
to geographic region. That's an entirely different
i ssue. Now this is a subset and boy, you're in
treacherous territory when you're |ooking at subsets
because there's a great chance of just -- just as
great a chance of being msled as there is to being
gui ded.

Having said that, we do it and we
hopefully look at it cautiously and what we see when
we | ook at subsets is you have this 8 percent overall
di fference, but when you subdivide it by U S and non-
US it's 11 percent of non-U S. and 6 percent in U S
That suggests to nme, not proof, that in the U S
setting the difference in efficacy is less than it is
in the non-U S but it's certainly suggestive of that
and the toxicity, what we're told, that the incidence
of adverse events are higher in the popul ation.

So there is, at least, sone interesting
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suggestion here that in the context of the US
popul ation with its distribution of covariates, there
may be sonmewhat lesser of a difference in efficacy
between these two conbination reginens than there
m ght be outside of the US., but again that's a
subgroup analysis and this is the kind of thing that
I'"d love to see validated by other trials before |
would really put a lot of credence init.

DR Gl CK Ckay, let me try to sum up
this question. Regardi ng geographic differences, |
think nost of us felt it is valuable to consider what
happens in the U S and to see that data portrayed
separately is helpful to <clinicians here in the
St at es.

As Dr. Flemng put it is geography really
a predictor or an effect nodifier here and as a nunber
of people said could geography be explained by the
presence of co-factors, notably genotype 1, weight,
hi gher viral load levels, race, age and/or duration of
i nfection.

There could even be biologic plausibility

for a difference as Dr. Sjogren nentioned between
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conti nence, strains of the virus perhaps. That's al

t he di scussion of geography and efficacy, but then we

al so have to consider adverse events. There does seem

to be a true difference there for U S. versus non-U.S.
Is this behavioral? Are these other factors that

we're sinply not nmeasuring, it's sinply not clear.

W' wer e war ned about Cross st udy
conparisons can be valuable for neta analyses, but
with high variability sonetinmes you get limted and
unreliable results and that may be the case, given al
t he vari abl es seen here.

In terns of further studies, people wanted
to see nore analysis of the cofactors and how they
related to geography and validation of this geographic
difference in future studies, obviously would be
inportant to | ook at.

Ckay, let's nove on. G rrhosis. O the
three efficacy studies conducted in the Pegasys
nonot herapy program one specifically targeted patients
with cirrhosis. Ei ghty percent of patients in that
study had cirrhosis or bridging fibrosis and about 20

percent enrolled in the tw studies we've been
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considering today had cirrhosis which 1is nore
representative of hep C studies 1in general.
Monot her apy | abel specifically identifies t he
cirrhotic population as one in which efficacy has been
denonstr at ed.

In the conbination studies, patients wth
cirrhosis conprise 13 and 25 percent of the patients.

Di scuss the inplications of cirrhosis.

Should clinical devel opnent prograns for
products intended for patients with hep C infection
i nclude separate studies for patients with cirrhosis
and should patients be stratified with cirrhosis as a
vari abl e?

Who would like to start?

(Pause.)

Ckay, well, we've answered that one.

Dr. Hoof nagl e?

DR HOOFNAGE: | think one issue would be
in patients with genotypes 2 and 3, you plan to treat
them for 24 weeks. What if they have cirrhosis? |Is
that a reason maybe to extend it to one year? | think

the data says no. But in the cirrhotic patients with
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genotypes 2 and 3, the response rate is the sane. So
it is areason to advise a patient that their response
rate is likely to be less, but it does not seemto be
a reason to alter the reginen.

DR Q@QJLI CK: And the value of selecting
that patient population specifically? Should studies
be targeted just for patients with cirrhosis as was
done in the nonot herapy studies?

DR HOOFNAGLE: Particularly helpful in
assessi ng safety. As we said before one of the big
concerns of interferon, especially for a year are

severe infections which can be a very big problem for

sonmeone wth cirrhosis. So assessnent of safety --
looking now to these things Ilike wusing GCSF to
maintain white counts, | think that's a group where

you would go earlier rather than later to prophylactic
antibiotics and so forth. So | think that type of
anal ysi s woul d be good.

Let ne say sonething else about the
anal yses they've given us. The FDA tried and did, in
part, give us the end of treatnment versus sustained

response and that is -- | like that data because that
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tells you the rel apse rate.

Wiile in reading these papers the rel apse
seens sonewhat of an arcane issue to you. Wen you're
dealing with a patient, the relapse rate is very
i nportant because they've becone PCR negative on
t herapy, so you continued for a year.

Wat is their chance for a relapse and
knowng the relapse weight wth each of these
t her api es, each regi men and cirrhotics and
noncirrhotics, genotypes 2 and 3, all those things are
very valuable because it gives you a |ead about what
to do.

Relapse is high wth short courses of
therapy. |If you treat people for two nonths virtually
all relapse. W see the data with six nonths and with
12 nonths and the reason why the patients wth
genotype 1 need 12 nonths of therapy is the rel apse
rate. The sane proportion beconme PCR negative because
they all beconme PCR negative by 24 weeks. So what
you're doing is decreasing the relapse rate. By
giving us that data that give you a hint about future

studi es of |onger courses of therapy and so forth.
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Also, | wonder if Roche could provide us
with all of these nice slides that you' re show ng us
in followup. Those are very hel pful.

DR Q@GJLICK: Ckay, other conments on
ci rrhosis?

Dr. Flem ng?

DR FLEM NG Just a brief one that |
think the FDA, Table 16, page 18 in their report
justifies exactly the comments that Jay was saying at
the beginning of his response and that is cirrhosis
certainly is, in ny words, a predictor. Those people
with cirrhosis globally have | ower response rates than
those without cirrhosis, but it's not, in effect, a
nodifier as you look at the relative efficacy of these
i nterventions. Basically, whether you have cirrhosis
or not, you have the sane relationship of the peg
having a sonewhat higher response rate than Intron A
and in turn higher than the nonot herapy.

So it seens to be a predictor, but not an
effect nodifier and as a result it doesn't suggest to
me that you would alter the choice of the reginen, at

| east based on this analysis based on the presence of
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absence of cirrhosis.

DR GQJLICK Dr. Wng?

DR VWONG | guess ny conment was really
going to be the sane as that. | don't know that |
woul d separate out patients with cirrhosis unless it
could be shown that presence or absence of cirrhosis
is not just, for exanple, the surrogate for age or
duration of infection, things like that. | nmean it's
going to be difficult to pick that out and are we
proposi ng that separate criteria be nmade, you know, or
separate studies be done for different age groups,
separate studies be done for different durations of
t her apy.

I guess |I'm not convinced that the
cirrhotic patients are really that different.

DR QGQULICK Dr. S ogren and then Dr. So.

DR SJIOCGREN In clinic, it 1is very
inportant to have data. Wwen Gnny Htcock data cane
out with the nonotherapy of Pegasys was incredibly
val uable because 30 percent sustai ned response
nonot herapy in cirrhotics was a very good rate and

gave us hope that indeed, the conbination therapy
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woul d even be better because as we know, cirrhotics
don't tolerate the full anmount of interferon or
ribavirin. So we are left wondering if we apply the
concept that we |earned from naive patients that don't
have cirrhosis to the cirrhotic ones, it just doesn't
hol d true.

So | think studies for <cirrhotics are
extrenely valuable in clinic because then we wll
| earn much nore and we can advise our patients better.

DR GLICK Dr. So.

DR SO Crrhotic is very inportant from
a clinical aspect to decide whether to give these
patients treatnent and what the risk benefit ratio is.

You mght have shown it before, did any of the
patients you treated who had cirrhosis deconpensate
after treatnent?

DR HOFFMAN: Yes. Deconpensation was a
very rare event, | think in our whole program of
nonot herapy and conbination therapy. There were a
total of two patients wth deconpensation. And both
of those cases | believe were considered to be

unrelated to the drug and to the natural history.
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DR SO Can | just follow up? On all
your patients defined as cirrhotic, were they all
proven by biopsy or biopsy plus radiol ogi c evidence?

DR HOFFMVAN: Bi opsy. There were sone
rare patients who had ultrasounds because whatever
reason they didn't have a biopsy. W're doing that in
sone of our studies with henophiliacs and things |ike
t hat .

DR @GlLICK Is stratification on the
basis of cirrhosis desirable at the beginning of a
| arge study like this?

DR SIOGREN Either that or a -- like
they did with the Gnny Htcock study, a |arge study
with cirrhotics that will answer the questions. In ny
concept, it will be either way. | would think that a
single study mght be easier than stratifying a whole
bunch of studies at a |ater date.

DR GULICK Dr. Flemng

DR FLEM NG | would say it depends
sonmewhat on the size of the trial and how many other
factors you wanted to provide structure for. When |

stratify, it's wusually because | think it's a
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predictor, i.e., the noncirrhotic patients are going
to have a nmuch higher response rate than the cirrhotic
patients and | want to nmake sure | don't get
confounding and | think it is a predictor, but whether
| would stratify depends on whether there are a bunch
of other factors that are even stronger predictors or
whether ny study is going to be large enough that
random zation, |aw of |large nunbers will Kkick in.

A separate issue is whether you think its
an effect nodifier and you can look at that issue
whet her you've stratified or not. So | think the
answer to your question is one that would depend on
how many other factors you were going to want to
control for and how big your trial was going to be.

DR QUL CK: Ckay. Just to briefly
summari ze here, the data very valuable to consider
cirrhotic patients as a separate group in terns of
response rate, relapse rate and safety infornmation.
So it is valuable, very valuable to see that
information and be able to talk to patients about
t hat .

Some suggestions about how to proceed.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

277

Separate studies for cirrhotics is one approach and |
think people were pleased to see that wth a
nonot herapy  study. However, that may not be
necessary. If there are large studies |like the ones
we saw today, stratification wth substudy analysis
may be appropriate for that particul ar group.

Dr. Wiss, nunber 7 was sort of an
opti onal one.

DR WEISS: A few people already nentioned

it briefly, so maybe we could try to still address
that and still get through rest of the questions.
DR GQULICK Ckay. Let's try it.

Recommendations for discontinuation of treatnment for
i nadequate early viral response. M. Thienmann brought
this up before.

In both studies, subjects who did not
denonstrate either an early virologic response or an
early bi ochem cal response could be withdrawn fromthe
study by 12 weeks and were to be wthdrawmn if
unresponsi veness persisted to 24 weeks. Ni nety-six
percent of patients who showed no early virologic

response by week 12 failed ultimately to achieve an
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SVR

Question 7, please discuss what advised
shoul d be provided regarding early discontinuation of
treatnment for |ack of efficacy.

Dr. Wng and then Dr. § ogren.

DR VWONG Wen | first saw this |
couldn't tell really what that 96 percent neant. I
think it means 96 percent of patients were not, did
not have sustained responses whether or not their
treatnment was continued. |s that correct?

So | think that we really want to -- |
woul d want to know the answer to two questions. One
is wll they have sustained responses if treatnent is
continued anyway and wll they have sustained
responses if it's not. And | guess |I'm not sure what
that 96 percent neans.

DR HOFFNMAN: Hof fman from the sponsor.
Slide up, please. Let ne answer both the questions
first just to explain what this is.

So you determne here whether or not
patients neet the criteria for an early virologic

response. These are the ones who don't. O the ones
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who don't 96 percent don't have a sustained
virol ogi cal response. Put it the other way, if you
don't have response by Wek 12 or at least a 99
percent drop, only 4 percent of those patients go on
for stayed response.

DR Gl CK But how many of the 98
continued with their planned treatnent?

DR HOFFNVAN: W allow patients to go
t hrough Wek 24 at which tinme we gave them their PCR
and they were free to leave the trial at that tinme if
they still hadn't responded. There were sone patients
such was nentioned previously who normalized their ALT
and continued in the trial. Not one of them had a
sust ai ned virol ogi cal response.

DR WONG But how were there of those?

DR HOFFMAN: ["m trying to think. It's
sonmewhere around 20, 25 patients.

DR GULICK Dr. § ogren?

DR SJIOGREN | think | asked this
question in the norning if the study was powered to
answer this question because | knew you were going to

come to us with question 7 and the answer was no.
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There is really a look at the data and really
interesting look at the data, but when you're in
clinic and when you are |looking at patients and you
are going to tell themthat a 2 log drop or a negative
-- or a positive RNA is going to make or break their
treatnent, | don't think we are on solid ground to say
t hat . And unfortunately, there are people out there
going on the stunp saying just give 12 weeks of
pegylated interferon and ribavirin and then if they
don't have a 2 log drop or a negative RNA discontinue.
| think that may be a disservice wthout proper
knowl edge.
| wll caution about that. | woul dn't
want to see that in the package insert and | would
even appeal to Roche to help us out with the education
of the physicians that go give talks or the science
people that that is not a proper way to go because we
are not on solid ground. If they prove it beyond
reasonabl e doubt, let it be, but I think at this point
it's not -- should not be used.
DR GULI CK Dr. Hoofnagle? Drs. Flemng

and Johnson.
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DR HOOFNAGLE: This is what we call an
early stopping rule. Can you stop early because
therapy is futile? Ideally, you would have a market
that had a 100 percent negative predictive value.
That would be ideal. Wuat the sponsors told us, it's
not ideal. They have 96. It's close. If you
remenber a post hoc analysis of the peg Intron data
gave a very simlar negative predictive value, | think
97 percent to the sane criteria.

So it's not perfect, but it's quite
valuable in soneone who is not responding at all.
Again, it relies upon an unlicensed test and that the
physician knows what they're doing, gets the test
right when they start therapy and right at 12 weeks to
apply this. It also as pointed out applies only to
nai ve patients who are not HV positive. So it's not
uni versal . | think you have to put a lot of caution
to this, but on the other hand, | think you should
publicize this data, that this is what it shows, one
way or the other.

| think a nice analysis for Roche to do

and perhaps Schering is to drag out those three or
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four patients that you know were not predicted by this
and give data on them Do they fall by 1.9 logs or
had their dosing been interrupted for a while? Al
those types of things mght account for why this
occasionally fails.

DR Sl EGEL: As a point of clarification
in conparing the data, | believe the Schering data
you're referring to were data where viral response was
measured at 24 weeks and patients were continued on a
year of therapy.

Here, we're looking at viral response
nmeasured at 12 weeks and we're noting that they didn't
response by 24 weeks, but it's only in a very snall
subset who actually continued for a year as was
poi nted out by one of the earlier questions.

DR @Gl CK Dr. Flemng and then Dr.
Johnson?

DR FLEM NG | think Dr. Wng' s question
is exactly on target because what | understand what
we're really being asked here is can we get an early
marker as Jay has pointed out that would give us a

good sense of whether we have to continue therapy.
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The answer to that should be based only on those
people that based on that early marker did, in fact,
still continue therapy and in fact, when they did
still conti nue therapy, if they didn't achieve
benefit, then that would be the nature of the evidence
to indicate that with this marker, if you don't have
at 12 weeks a virologic response and in spite of
continued therapy and | can't tell how many of those
90 odd people still had continued therapy. Those are
the only ones relevant to the answer of this question.

M/ ideal answer to this question would be
characterize people at 12 weeks as nonresponders and
then random ze that cohort to continue therapy versus
not and then look at the outcone. That tells you the
reliable answer about whether continuation from that
new time zero gives you any net subsequent benefit.

DR @GULICK  Dr. Johnson?

DR JOHNSON | feel strongly this should
go in the package insert and | thought these were
beautiful data and I'"'m a virologist and the test wll
get approved and | would want to know that while we're

gathering all these data and just as an HV virol ogi st
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and Trip can answer this too, | wouldn't go into
treatnment if | had no response in an HYV patient at 4
weeks or 12 weeks and keep going. 1'd kind of want to
stop if sonmething was futile and | think it's
inmportant to include these. | think clinicians are
smart. They know how to draw their tests. They'll be
able to read this and understand this and we'll gather
nore data, but | would like to see this witten in.

DR @GEJLI CK: Dr. Kumar?

DR KUVAR I'd like to include that
because this is not a benign drug. Nei ther are the
two conponents are benign. In fact, there's toxicity
and cost associated wth that. So | think as

clinicians, having that information that at the end of
12 weeks if you don't dislog the client, it |leads you
to a predictive response is there, wIll give us
trenmendous help in saying do we want to continue or
not .
DR SI ECEL: Just a couple of comrents.

There was an earlier coment on this particular
question regarding coinfected patients that I'd like

to generalize which is that we don't know which of
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these data are or are not extrapol atable to
coinfective patients and it's just something worth
t hi nking about, but there are so mnmany covariates,
that's one that hasn't |ooked at so we wont' address
it.

The other issue is | guess in hearing this
di scussion, what |1'd say is of course what we did in
the Schering |abel as many of you know is put that
information in, not to tell people to stop or not to
stop, just here's the predictive value and you can
deci de what to do, but | think the information here on
the 12-week data really we have better information as
to whether to say that it |ooks 96 out of 100 who
didn't have a virologic response at 12 weeks either
woul d not have a virologic response at 24 weeks and
woul d therefore discontinue or would, but wouldn't get
an SVR but | think at sonme point we don't know what
woul d have happened to those people if they had
continued for 48 weeks as the study was planned
because they were stopped and so we'll try to be as
descriptive as we can in the label to give the right

guidance. But it's not the -- the idea way is | think
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was it Tom or a couple of people, | think would be to
continue and find out what the responses are
contingent on that and that wasn't done entirely here.

DR VWONG | think just giving the 96
percent, just saying outright you have a 96 percent
chance of failure is really overstating what's known.

DR ALl CK The last couple of -- oh,
sonmet hing i nportant to add?

DR ALTER Only that | think it's going
to beconme nore and nore difficult to evaluate these
types or neke these anal yses because the trials that
are going to be planned in the future, many tines base
how they're going to manage the patients on previous
trials. And the high rate of nonresponse in patients
who fail to respond by 12 weeks was an originally
finding in t he ori gi nal i nterferon, standard
interferon ribavirin trial, if | remenber correctly.
And | think that was one of the first publications to
show 12 week versus evaluating at 24 and so this is
going to becone nore difficult. So either we decide
not to build on that previous information with new

conmpounds or we're not going to have the information
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just like you' re doubting the problem whether or not
the data are strong enough now. |It's going to be just
an increasing problem

DR QJLICK kay. Dr. S ogren?

DR SJOGREN: In the Rebetron trial, as I
remenber, if you were to stop at 12 weeks, you would
have |ost 15 percent of patients and so when we were
educated on Rebetron we |earned that we needed to go
to 24 weeks or else we would call it off too soon.
And that is ny concern.

| don't think I've seen enough to say |
should stop at week 12. Besides there is so nuch
variability with the RNAs. It's not easy for a
gastroenterologist to realize what a 2 log drop is.
And | don't think only gastroenterologists get
patients. There are sone other specialties that treat
patients out there and when vyou have so many
variabilities, so many assays, it's hard to put this
on clinicians.

| f Roche would cone and say negative RNA
then I think we will have a little nore maybe -- but 2

log drop or RNA or you know as the FDA pointed out
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here, biochem cal response, it's a lot of variables
that will have to be outlined and package inserts tend
to be kind of long and tedious and so | am worried

about what is the nessage that we're going to put out

t here.

Dr. Ater is saying yeah, the next
iteration of interferons nay base -- it becones
gospel. I'mvery concerned about that.

DR Gl CK: Ckay, let ne summarize here.

Regarding the data about stopping treatnent at Wek

12 for futility, nost of thought this is interesting
and inportant and would be very valuable data to help
share with patients particularly wth toxicities of
the drug. However, sone differences of opinion on how
strong this data is and how nmuch data -- how we can
make deci sions based on the data we have or whether we

really need sonme nore data.

Lots of devil is in the detail in terns of
variability of the tests, the fact that it's
unlicensed needs to be perfornmed correctly. Sone

skepticism about how conplicated this mght be for

clinicians although differences of opinion on whether
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clinicians could really handle this and then the point
made that none of this applies to the HV coinfected
patient.

Dr. Hoofnagle remnded us that a partial
response may still be inportant, less than 2 | ogs and
Dr. Ater and others echoed that this could have
inplications for future studies if this is accepted as
is right now W nmay never be able to perform further
studies to look at it.

Most of all, we were remnded that it was
people who had no response at Wek 12 who actually
continued the therapy that could have answered this
question and we didn't really clearly see that data
t oday.

Cay, adverse events. Conpared to
interferon conbi nati on t her apy, peg-i nterferon
conbi nation therapy was associated wth a higher
incidence of SAEs, 12 versus 9 percent, including
serious infections, a higher incidence of grade 4
neutropenia, grade 3 thronbocytopenia. There is a
suggestion that sone patients had a blunted ability to

respond to infection. Pegasys conbination therapy
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resulted in a high incident of reversible |ynphopeni a.

Interferon, in general, appears to result in higher
triglyceride |evels, although again these are
nonfasting and not rigorously assessed.

Question 8. Pl ease discuss how best to
further evaluate, characterize, and mnimze the
toxicity of Pegasys and Copegus, specifically wth
regard to hematologic and infectious events. Not e
that sonme of these assessnents could be incorporated
into the design of ongoing studies such as pediatrics

or HYV coinfected conducted in other clinical

settings.

Dr. Wod?

DR WOOD: It would be hel pful is soneone
from the FDA could clarify. Were all t hose

conparisons statistically significant for each of
t hose categories?

DR SI EGEL: | would say that we don't
have any standard for the determnation of what
statistical significance when you' re neasuring a |arge
nunber of adverse events. Are you asking if the p

val ues are |l ess than .05?
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DR WOOD:  Yes, between the two groups.

DR SI ECEL: Because |I'm not sure how to
correlate those wth any -- whet her they're
statistically significant or not.

| don't know the answer to that question.

DR QJLICK: Dr. Weiss?

DR VEI SS: VWll, just maybe to try to
kind of sinplify some of the issues. | just heard
GCSF cane up a lot. There's also, | think, sone
interest perhaps in the erythropoietin with respect to
the anema and | guess those were sone of the thoughts
that we had are there, thoughts that the Commttee
woul d have about maybe how studies can be done to
eval uate sone of these types of known adverse effects.

DR QJLICK Can we ask the sponsor? You
sort of alluded to the fact that growh factors were
now being nore routinely witten into studies that
were going on? Quidance as to how to use them
etcetera?

DR HOFFNAN: Well, specifically for the
coinfection trial.

DR GULICK:  For H V/ hepC?
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DR HOFFNMAN: Ri ght . That's the one,
that's the group where we put themin.

They may be used freely in there. | mean
we let the clinicians use their judgnent where before
we didn't dress it and they didn't use it unless
there's a rare case.

DR GQJLICK Dr. Wng?

DR VWONG | guess of these adverse
reactions, | was |ess concerned wth neutropenia and
t hr onbocyt openia than the serious infections because

people's blood counts can be nonitored and as they

start to drift down one can decide well, 1'Il adjust
the dose of the interferon or I'll adjust the dose of
the ribavirin or 1'lIl admnister growh factors, but

the serious infections cone up sporadically wthout
warning and | guess we heard one exanple in which it
was fatal .

And | would recommend that sone sort of
kind of prospective nonitoring system be put into
place if this drug is licensed to actually keep track
of this in order to see whether the incidence of these

unexpected and unpredictable events is really going to
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be quite high and I'"'mafraid it m ght be.

DR GUICK And can | add to that that
not having the ANC data for when the patient had the
serious infection | thought was very limting, to be
able to judge whether the drug was really causal for
t he neutropenia which led to the serious infection.

DR VWONG Even nore than that, | think
that interferon has -- is clearly known to have
i mmunonodul atory effects other than just nediated
t hrough neutropenia. So | think a real fornal
post-marketing nonitoring system for keeping, for
tracking these things is -- should be required.

DR HOOFNAGLE: It's inmportant to point
out and it wasn't nentioned in the presentations, that
there were exclusion criteria for initial white counts
and neutropenia and patients with cirrhosis are likely
to have neutropeni a. They were excluded from these
trials. So when the drug becones generally avail abl e,
physicians are going to forget that oh, this was an
exclusion criteria that was used.

And so | think this should be kind of

underlined, that neutropenia and infections mght be a
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probl em

| think the analysis also should show
whet her neutropenia was nore common in those patients
who devel oped infection than those who don't. | got
the feeling from your average ANC that those who
devel oped infections had pretty average decreases in
their ANGCs.

DR GUICK  Dr. Englund?

DR ENGUND: | agree. |If the conpany can
do a post-registry pregnancy surveillance, then |
think we could be doing a post-registry |Ilicensing
i nfection surveillance.

' m concer ned. W' ve seen the bacterial

i nfections. | can't find the slide here. | saw six
cases of docunented influenza. l'm not so sure it's
just bacterial side effects with interferon. " m

concerned about influenza and perhaps sone other
infections. So | think we need to get the data and it
needs to be actively done as opposed to waiting for a
few dead people. | think it needs to be sone kind of
post-marki ng active surveillance which we have through

t he FDA have done in other instances and has been done
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wel |l in other conpounds.

| just want to say we have the exanple
with other biologicals where we're seeing this effect
later on and we're finding severe viral infections
with sone of the other biological response nodifiers.

DR Sl EGEL: Wien you're talking about
things like flu though I'm not sure how in an
uncontrolled population -- | nmean we mght learn of
associations with neutropenia or wth other effects,

but we wouldn't really |l earn about incidents.

DR ENGLUND: If they die, | think you
will.

DR QGULICK Dr. § ogren?

DR SJOGREN Yes, when | see a grade 4
neutropenia, | get scared and | think it's a cultural

thing because we gastroenterologists, hepatologists
are not used to seeing that, you know. That's not in
the real of our practice. I nfectious disease guys,
henmon guys see it all the tine and so they know what
to do better than we do.

So to ne, 5 percent grade 4 neutropenia is

a concern. At the sane tine | want to be careful that
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we don't give the nessage that giving growmh factors
is the way to go. | think those nodifications is very
good and vigilance of our patients.

As you know, growmh factors are very
expensive, every injection is $1,000 or nmore and it
also has a slew of side effects that are very well
taken for henon patients in which they're going to die
if you don't do sonething for them because they have
| et hal diseases. W're talking about hepatitis C so
| think we should not be cavalier in thinking of
growh factors, especially when there's no study of
this that | know of that has shown that it increases
SVRs.

| know it makes people feel good, but at
the end of the day we want to see if people get nore
sustained viral response with those nmaneuvers for the
side effects and for the noney than we are asking them
to commt.

DR @GQJICK: Dr. Hoof nagl e?

DR HOOFNAGLE: VWell, we have a paper in
this nonth's Hepatol ogy pointing that about 20 percent

of African Americans have constitutional neutropenia
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and ANC counts of Iless than 1500. W' ve actually
treated such patients and they as opposed to patients
with cirrhosis wusually have no decease in their
neutrophils during interferon therapy.

So | think another issue to point out and
to start GCSF in such patients would have been a big
m st ake, | think.

DR GULICK Dr. So?

DR SO Are we going to actually in the
package insert reconmmend below a certain platelet
count, below a certain ANC, mght not be suitable for
initiating treatnent?

DR SI EGEL: I think following on
precedent you won't find statenments in the indications
or contraindication section. You mght well find them
in the clinical study section describing the study.

That's the way we usually deal with that -

DR VEISS: And in the case nodifications
too, oftentinmes in terns of giving paraneters for how
to dose suggest.

DR SO From the clinical standpoint you
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deal wth these patients with early cirrhosis, |ow
pl atel et count and for the clinicians, they always say
well, if the platelet counts are already 40,000 or
30000 is this a suitable candidate to start this
treatnment? | nean those are very practical questions.

Clearly, when they have deconpensated BNC
they are not suitable, right for a candi date, because
they were not in this trial and probably people who
are not being treated even though they have
depr essi on.

DR S| ECEL: From a practical point of
view those are very inportant questions for the
clinician. As we wite the labels, we try not to be
so tightly adherent to a mssion criteria because with
careful nonitoring and good judgnent, sonetines one
can treat patients who are outside of an entry
criteria and you sort of preclude that from a
rei nbursenment point of view and if you wite very
narrow criteria. So our tendency for issues such as
this, except where we have, well, you know you're
talking pretty profound platelet levels and |I'm not

going to address that specifically, but except where

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

299

we have specific major concerns that the data are
likely not to extrapolate well as to put in
appropriate cautions, warnings where appropriate
regarding the risks of thronbocytopenia or adverse
events and information in the clinical study section
but not wunless there's a very strong belief that

certain patients shouldn't be treated, exclusions from

treat ment.

DR SO Can | ask Jay from your clinical
sense, do you have sone cut offs? | nmean for the
practicing clinician? | nean because that's what they

rely on, really.

DR HOOFNAGLE: Vell, the trouble wth
the platelet count is there's not nuch one can do
about it. Wth a |low ANC count one can use GCSF.
Wth |ow hematocrit one can use EPO so it's hard to
make sonmething like that. | believe the usual cut off
for platelet count is about 60, 000.

In HALTC, what is the cut off or platelet
count? 40? 40. To start? 60 to start. Ckay.

DR SO See, they have criteria they use

so why can't we have sone guideli ne.
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DR MARZELLA: The trial had criteria, but
since we did not have a lot of correlation between
infections and white counts, particularly when the
patient had serious infections we have sone concern as
to what the appropriate |level is.

DR SI EGEL: | have no problens with the
guideline. | think we're just tal king past each other

in this regard. They probably have entry criteria for

a whole bunch of other things too I|ike age and
creatinine and other issues. W just don't wusually
wite those into indication statenents. If we have a

maj or concern that if soneone falls outside that
criteria sinply shouldn't be treated until we have
nmore information we'll wite it. O herwise, if we
have | esser concerns we'll wite warnings. O herw se
we'll just wite descriptive information. That's all
' m sayi ng. I think in many cases, you know, if
sonebody falls outside a range that has been well
st udi ed, there's reasonable basis for clinical
judgnent as to whether or not one can or should treat
and | abels is probably not the best place to deal with

that because it's not data driven. It's judgnent
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driven, but de facto, if you narrow an indication or
wite a contraindication you do renove the possibility
of that judgnent at Jleast where if third party
rei nbursenent becones an issue because it becones
i npossi bl e.

DR GULICK So treatnent guidelines form
expert panels nmay be a better place to address that,
based on expert opinion.

Let me try to sumup what we've said about
AEs, just --

DR FLEM NG I'd like to maybe just add
one nore thought to the answer to question 8 which I'm
going to interpret basically in part to be saying how
best to further evaluate toxicity of this conbination
using the very data we have and ny sense is the
summary, this lead in paragraph here, |I'm confortable
with this interpretation of the relative safety of the
peg-interferon ribavirin against Rebetron conparison.

My concern nore is wth the need for further
interpretation of the safety data from the second
trial and wunder that second trial |I'm certainly

persuaded that the 12 nonth versus 6 nonth is going to
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have a higher safety risk and the ribavirin dose is
going to have a higher safety risk than the |[|ower
ribavirin dose. But | think it's very inportant for
us to get as clear a sense as possible about what is
the differential increased risk in safety and what
we've said up to this point is for the non-genotype 1
where there's no apparent increase with |onger dosing
or higher dosing in terns of sustained virologic
response, there's not a lot of notivation to engage in
t hose regi nens, whereas with the high titer genotype 1
with a 20 percent inprovenent, there is a strong
notivation, but then there's the lower viral titer
genotype 1 where the -- what we're getting from
efficacy is less. So | think understanding the |eve
of increased safety is really critically inportant and
here's ny concern.

In the cohort of people that are on 48

weeks, half of themare fromthe high titer genotype 1

category, whereas the 24 week only 20 percent are. |Is
that a confounder? It's clearly a confounder for
efficacy. |Is that a confounder for safety?

Furthernore, we have l|onger follow up of
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the 48 week reginen than the 24 week reginen, so we're
not only fully capturing related events, we're
capturing a larger fraction of the unrelated events in
the 48 armthan the 20 -- of the 48 week arm than the
24 week arm

So subsequent analyses of these safety
data | think will be inportant to get a better sense
of what is the true level of increased risk associated
with the 48 versus 24 week and the higher ribavirin
dose versus the lower so that in these settings such
as genotype 1 low titers where the efficacy is nore
equi vocal, we can make a nore inforned judgnent about
whet her benefit to risk is optimzed by |onger dosing
versus short dosing and hi gher dose versus | ower dose.

DR GULICK Ckay, just briefly, adverse

events. There was a difference of opinion about our

ent husi asm for grow h factors ver sus dose
nodi fications. Interestingly, separ at ed al ong
specialty lines. Hepat ol ogi sts were nore concerned

about using growh factors and the ID folks were nore
confortable with it, for what that's worth.

There was sonme suggestions about post

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

304

marketing surveillance that we wuld like to see
hemat ol ogic events, particularly because there were
exclusions for |ow baseline values comng into the
st udy. Serious infections including viral bacterial
and fungal called for perspective nonitoring of both
of these events as tinme goes forward and post
mar ket i ng.

It was recognized that the pregnancy
surveillance is a very valuable thing and it was a
good thing to have here and then Dr. Flemng in his
| ast comment called for subsequent analysis to really
try to work through what the risk benefit is of the
AEs at the different doses that are | ooked at.

Cay. Qur last question is the approva
gquestion and we're going to take a formal vote on it.

Do people feel t hat we need nore
di scussion tine or have we had enough discussion on
this? Are we ready to vote? Oh, | see we're ready to
vot e.

Ckay, so I"'m going to ask each person in
turn to answer this question. No. 9, do these data

denmonstrate the safety and efficacy of Pegasys/ Copegus
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for the treatnment of patients with chronic hepatitis C
infection? So a yes or no vote.
And we'll start with Dr. Sjogren, voting
menbers get to cast votes here.
DR SIOGREN: M/ vote is yes.
DR @JLICK Dr. So?
DR SO | vote yes for all because | have
to catch a pl ane.
(Laughter.)
DR @GQJLICK: You can just vote yes.
SO Yes, okay.
GQULICK Dr. Alter?
ALTER  Yes.
@QJLICK:  Dr. Johnson?
JOHNSON:  Yes.
@QULI CK: Dr. Englund?
ENGLUND:  Yes.
GQULICK: Dr. Fletcher?
FLETCHER  Yes.
GQULICK:  Dr. Wod?

WOCD:  Yes.

3 %3 3 3 3 3 3 3 3 3 3 3

GULICK: Dr. Wng?
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VWONG  Yes.

GULI CK: Dr. Kumar?

KUVAR: Yes.

3 3 3 3

@GQULICK  Dr. Flemng?

DR FLEM NG Yes, but I1'd like to add a
coupl e of sentences.

(Laughter.)

DR GULICK |I'mnot sure that's all owed.
Before you add, let ne ask Dr. Stanley, are you still
with us?

W' re voting Sharilyn.

DR STANLEY: Yes, | know. | voted a
resoundi ng yes.

DR AUl Thank you. And the Chair
al so votes yes.

That makes it 11 votes for yes and no
votes for no. And Dr. Flemng wanted to add a couple
of things?

DR FLEMNG Well, | jus would like to
clarify at least in ny own view what | nean. [ m
taking this question safety and efficacy literally and

what | see we've clearly established is sustained
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virol ogi c response which in general | would consider a
mar ker which neans it's clearly establishing biologic
activity.

| ' ve been persuaded though as discussed by
a nunber of people, Jay Hoofnagle, Jay Siegel and
others that what we're talking about here is not
sinmply 24 weeks post therapy of sustained virologic
response but that there is substantial evidence and
this is in ny words, | don't know if |[|'m saying
somet hing you wouldn't accept, that in a ot of these
folks this is eradication and if, in fact, it's
eradi cation then that conveys to nme far nore evidence
of likelihood of benefit.

M/ worry is we're neasuring sonething at
six nmonths and we're trying to project its effect on
sonething 20 to 40 years later. And generally, that's
an extrenely difficult extrapolation, but if there is
substantial evidence out there that says that if you,
in fact, have a sustained nondetectable |evel for six
months, that that may readily be in large fractions of
people eradication and that's an entirely different

matter. That really does provide a strong
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plausibility of actual efficacy.

The last point that 1'd make though is
when we | ook at benefit to risk, I"'minterpreting this
literally that you're asking is there benefit to risk,
not whether these data establish superior benefit to
risk for peg-interferon ribavirin versus Rebetron. I
think that's a much harder question to answer. I
think there is evidence for efficacy and safety. It's
a much nore difficult question to answer whether there

is superior benefit to risk for these two conbination

regi mens.

DR GQULICK And | don't think we want to
address that question. And let ne restate the vote
because | want to make sure | said it right. El even

votes yes, and zero votes no.

Wth that | would like to thank the
sponsor, the nenbers of the panel, the Agency, for
their presentations today and the audi ence for hanging
in there.

Dr. Weiss or Dr. Siegel, any final words?

DR \VEI SS: Just to thank everybody very

much for their comments and their help.
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DR. QLI CK: And we wll close the

nmeeting. Thanks.

concl uded.)

(202) 234-4433

(Whereupon, at 4:15 p.m,
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