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P-ROGCGEEDI-NGS
8:01 a.m

DR. MULE: 1'd like to wel cone
you to the March 29 neeting of the Cellular,
Ti ssue and Gene Therapies Advisory Committee
for the FDA. W have a very full schedule
today and so what |1'd like to do is, as nuch
as possible to keep us on tine, | would ask
agai n the speakers to be cogni zant of the
fact of the schedule and ny job of course is
to try to keep things noving along. So
again I'd like to welcone you. |1'd like to
wel cone the new nenbers of the commttee as
well as the other nenbers of our advisory
committee for this neeting. So we'll get
started by having Gail read the conflict.

M5. DAPOLI TO  Good norning and
wel cone. |I'm Gil Dapolito, the Executive
Secretary for the Cellular, Tissue and Gene
Therapi es Advisory Conmittee. Before | read
the conflict of interest statenent | would

| i ke to request that you pl ease silence cel
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phones and pagers, and also | would like to
request that any nedia inquiries be directed
to Karen Riley or Heidi Rebello fromthe FDA
Ofice of Public Affairs. And if Karen or
Hei di could stand up. They're waving.
They're over to ny left. Thank you. Now I
will read for the public record the conflict
of interest statenent. One nore matter for
press inquiries. Dr. Celia Wtten wll be
the sol e spokesperson for the FDA. Thank
you.

The Food and Drug Adm nistration
convenes today's neeting of the Cellul ar,
Ti ssue and Gene Therapies Advisory Commttee
under the authority of the Federal Advisory
Commttee Act of 1972. Wth the exception
of the industry representative, al
participants of the commttee are speci al
gover nnent enpl oyees or regul ar federa
enpl oyees from ot her agencies and are
subject to the federal conflict of interest

| aws and reqgul ations. The foll ow ng
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I nformation on the status of this advisory
committee's conpliance wwth federal ethics
and conflict of interest |aws, including but
not limted to 18 USC Subsection 208 and 21
USC Subsection 355(n)(4) is being provided
to participants in today's neeting and to

t he public.

FDA has determ ned that nenbers
of this advisory conmttee are in conpliance
with federal ethics and conflict of interest
| aws, including but not limted to 18 USC
208 and 21 USC 355(n)(4). Under 18 USC 208,
applicable to all governnent agencies, and
21 USC 355, applicable to certain FDA
comm ttees, Congress has authorized FDA to
grant waivers to special governnent
enpl oyees who have financial conflicts when
It is determned that the agency's need for
a particular individual's services outwei ghs
his or her potential financial conflict of
I nterest, Section 208, and where

participation is necessary to afford
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essential expertise, Section 355. Menbers
and participants of the commttee who are
speci al governnment enpl oyees at today's
meeti ng, including special governnent

enpl oyees appointed as tenporary voting
menbers, were screened for potenti al
conflicts of interest of their own as well
as those inputed to them including those of
their enpl oyer, spouse, or mnor child
related to the followng: Topic |, the

di scussi on of Provenge sponsored by
Dendreon; Topic Il, an overview of research
prograns in the Division of Cellular and
Gene Therapy's Center for Biologics

Eval uati on and Research; Topic II1Il, draft
gui dance for industry, mnimally
mani pul ated, unrel ated al | ogenei c pl acent al
unbi lical cord blood intended for

hemat opoi etic reconstitution in patients

w th hemat ol ogi cal malignancies; and Topic
|V, a discussion of scientific issues

regarding mninmally mani pul ated unrel at ed
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al | ogenei ¢ peripheral bl ood stemcells.
These interests may include investnents,
consul ting, expert w tness testinony,
contracts, grants, credits, teaching,
speaking, witing, patents and royalties and
primary enpl oynent.

For today's agenda regarding
Topic | the commttee will discuss and nake
recommendat i ons on Provenge sponsored by
Dendreon in accordance with 18 USC
208(b)(3). Waivers were granted to Drs.
Maha Hussain, Howard Scher and Savi o Wo.
Dr. denn Dranoff was granted a limted
wai ver to permt his participation in the
di scussions. Dr. Dranoff will not vote on
this topic.

For the discussion of Topic III,
draft guidance to industry, Drs. Janmes Ml é,
Mary Horow tz and Mary Lachl an each received
a wai ver under 18 USC Section 208(b)(3).
Drs. Stanton Gerson and Walter Urba recused

t hensel ves from participation in Topic |
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They may participate fully in Topics I, Il
and V. A copy of the witten waivers may
be obtained by submtting a witten request
to the agency's Freedom of Information
O fice, Room 12A30 of the Parklawn Buil di ng.
Wth regard to FDA s guest
speaker Dr. Pablo Rubinstein - that wll be
on March 30 - the agency has determ ned that
the information provided by himis
essential. The following information is
bei ng made public to allow the audience to
obj ectively evaluate any presentation and/or
comments nmade by him Dr. Pabl o Rubinstein
I's enpl oyed by the National Cord Bl ood
Program at the New York Bl ood Center. Dr.
Kurt GQunter is serving as the industry
representative acting on behalf of all
related industry and is enpl oyed by Hospira
| ncorporated. Industry representatives are
not speci al governnent enpl oyees and do not
vot e.

This conflict of interest

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

12

statenment wll be avail able for review at
the registration table. W would like to
rem nd participants that if the discussions
I nvol ve any ot her products or firns not
al ready on the agenda for which an FDA
partici pant has a personal or inputed
financial interest, the participants need to
excl ude thensel ves from such invol venent and
their exclusion wll be noted for the
record. FDA encourages all other
participants to advise the commttee of any
financial relationships that you may have
Wi th the sponsor, its product and, if known,
Its direct conpetitors in any firnms that
could be affected by the commttee
di scussions. Thank you.

DR. MJULE: Thank you, Gail.
We' || continue by introducing the nmenbers of
the coonmttee, both the standing nenbers as
wel |l as the ad hoc nenbers. To ny left is
Dr. Wo. If you can kindly give your

affiliation and your experti se.
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DR WOO. M nane is Savio Wo.
| am Professor and Chairman at the Mount
Si nai School of Medicine, New York Gty and
nmy expertise is in the area of gene therapy.

DR. MARI NCOLA: |'m Franco
Marincola. |'m Chief of the Immunogenetic
Section and the Cinical Center at National
Institutes of Health and ny nmain interest is
I n imune responses to viral disease and
cancer.

DR. SCHER Howard Scher. |'m
the Chief of the Geneto-Uinary Oncol ogy
Service at Menorial Sloane Kettering in New
York wth expertise in prostate cancer
clinical trials.

DR. TOWORD: W/ Iliam Tonford,
Prof essor of Orthopedic Surgery, Harvard
Medi cal School. | have an interest in bone
and cartil age transplantation.

DR. GUI LAK: Farshid Cuilak, Duke
University Medical Center. | work in tissue

engi neering and stemcell therapies for
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osteoarthritis.

DR GUNTER: My nane's Kurt
Qunter. |I'mthe industry representative on
t he panel.

DR. DRANOFF: |'m d enn Dranof f
from Dana Farber Cancer Institute and | work
I n cancer i mmunol ogy.

DR. ZHEN: M nane is Bo Zhen.
|'ma statistical reviewer, CBER, FDA

DR LIU  Ke Liu, clinical
reviewer in the Ofice of Cellular, Tissue
and Gene Therapi es, CBER

DR, WONNACOTT: [|'mKeith
Wbnnacott. |'ma product reviewer on the
Provenge file.

DR WTTEN. Dr. Celia Wtten,
Ofice Drector of the O fice of Cellular,
Ti ssue and Gene Therapi es, CBER, FDA

DR. ALEXANDER: My nane is Rich
Al exander. |'m Professor of Urology at the
University of Maryland. My interest is

prostate cancer and cancer i nmunot herapy.
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DR CHAMBERLAIN: |'m Jeff
Chanberlain, a Professor at the University
of Washington. | work in areas of gene and
stemcell therapies for the nuscul ar
dystrophi es.

DR, KWAK: Larry Kwak, Chairman
of the Departnent of Lynphona and Myel oma at
MD Anderson Cancer Center. My area of
I nterest is tunor immunol ogy.

DR. CALOCS: Mchele Calos. I'ma
Prof essor at Stanford University and ny
I nterest i s gene therapy.

DR. DUBI NETT: Steve Dubinett.
Il"'mfromUCLA | direct the UCLA Lung
Cancer Research Programin the D vision of
Pul nronary and Critical Care Medicine. Qur
research interests focus on | ung cancer,

I mmunol ogy and i nfl ammati on.

DR, ALLEN: Matthew Allen. I'm
Associ ate Professor, Othopedic Surgery at
State University of New York in Syracuse.

|"'ma veterinarian with an interest in pre-
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clinical orthopedic aninmal nodels and al so
ani mal nodel s of cancer.

DR CHAPPELL: Rich Chappell, the
Departnent of Biostatistics and Medi cal
Informatics at University of Wsconsin where
|'"'ma Professor. And ny area of interest is
statistical nethods and design of clinical
trials.

DR. HUSSAI N: Maha Hussai n,
University of Mchigan. 1'ma Professor of
Medi cine and Urology there and | ama GJ
medi cal oncol ogi st.

MR. SAMJELS: My nane is Bob
Samuels. | amthe patient advocate. | ama
13-year survivor of prostate cancer, a 7-
year survivor of throat cancer. | was a
foundi ng chai rman of the National Prostate
Cancer Coalition and also the Florida
Prostate Cancer Network.

M5S. TERRY: Sharon Terry,
Presi dent and CEO of Genetic Alliance which

Is a coalition of 600 di sease advocacy
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groups and also Chair of the Cenetic
Al l i ance Bi obank. My expertise is in
advocacy, general genetics research and
bi obanki ng.

DR TAYLOR. Doris Tayl or,
Director of the Center for Cardi ovascul ar
Repair, University of Mnnesota. M
interest is in cell therapy for
cardi ovascul ar di sease.

M5. DAPOLI TO Gail Dapolito,
Executive Secretary for the commttee. And
|"d also like to introduce the Conmttee
Managenent Speci alist, Rosanna Harvey.
Thank you.

DR. MULE: Jim Mul é, Executive
Vice President for Applied Research, H Lee
Moffitt Conprehensive Cancer Center. My
expertise is in tunor inmunol ogy and
I mmunot her apy.

So we're ahead of tine and if

Dendreon is ready we can proceed with the

presentations. W're about 20 m nutes ahead
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of schedule. So the first speaker is an
I ntroduction fromElizabeth Smth.
M5. SMTH W' re ready, but our
projector is not ready. Gkay. M.
Chai rman, menbers of the commttee, |adies
and gentl enen, good norning. M nane is
Eli zabeth Smth. [I'mthe Vice President of
Regul atory Affairs at Dendreon Corporation
and on behal f of Dendreon we are honored to
be here today to work with this commttee to
further advance the field of cancer
I mmunot herapi es and turn theoretical
concepts into real treatnent options that
have the potential to inprove the |lives of
patients suffering from prostate cancer.
Provenge or sipuleucel-T is one
of many cell- and i nmune-based t herapies
t hat have been under devel opnent over the
| ast decade, but this is the first in this
new cl ass of therapy to cone before this
committee in consideration for |icensure.

Si pul eucel -T i s an autol ogous active

NEAL R. GROSS
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cel lular i munot herapy that is designed to
activate the patient's inmune system agai nst
his prostate cancer. This is a patient-
speci fic product consisting of autol ogous
antigen-presenting cells that are | oaded ex
vivo with a reconbi nant fusion protein

consi sting of human prosthetic acid

phosphat ase, or PAP, fused to hunman

granul ocyt e nacrophage col ony stimul ating
factor, or GMCSF. Specifically, in a sinple
and wel | -defi ned process peripheral bl ood
nononucl ear cells are obtained from each
patient via apheresis. These cells are

shi pped to a Dendreon manufacturing facility
for preparation of the sipuleucel-T fina
product. Using validated aseptic GW
processes, the cells are isolated and they
are cultured with the reconbi nant fusion
protein ex vivo. After culture, the cells
are harvested, washed, formul ated, sanpled
for QC testing and then shipped to the

physician's office for infusion to the
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patient. This process is repeated three
times at 2-week intervals. The whol e course
of treatnent involves three donations of

bl ood foll owed by three infusions of

product. This basic process was used

t hroughout the clinical devel opnent program
for sipuleucel-T which has been conducted
solely in the prostate cancer setting.

After filing our IND in 1996, our
initial Phase | and Il studies were
conducted in nmen with both asynptomatic and
synptomati ¢ hornone-refractory, also known
as androgen-i ndependent prostate cancer.

The results of these studi es denonstrated
that infusions of sipuleucel-T up to the
maxi num dose achi eved in the manufacturing
process were well tolerated. Signals of
delay in disease progression and the
generation of immune responses foll ow ng
treatnent |led us to the design of our Phase
[1l programin nmen with asynptomatic

nmet astatic Al PC shown here in yell ow
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St udi es 9901 and 9902A which we
will refer to today as Studies 1 and 2
respectively, were nmulti-center, random zed,
doubl e blind, placebo-controlled trials.

The survival results fromthese studies wll
be the focus of our efficacy presentation
today. The third study, 9902B, which we
will refer to as Study 3, is currently
enrolling men with asynptomatic and
mnimally synptomati c andr ogen-i ndependent
prostate cancer. This study was initiated
and designed before the availability of the
survival results from Studies 1 and 2.
Lastly, Study P11 is being conducted in nen
w t h androgen- dependent prostate cancer, and
all of these studies contribute to the

saf ety database for sipul eucel -T.

The Phase |11 regulatory history
provi des inportant context for the results
that will be presented today. In 1999 and
early 2000, Studies 1 and 2 were initiated

at multiple centers across the United
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States. The original intent of the Phase
1l programwas to evaluate the ability of
si pul eucel -T to delay the tine-to-di sease-
progression in men with Al PC, which was the
primary endpoi nt of the study, conpared to a
pl acebo control. Additionally, while both
FDA and Dendreon recogni ze that neither
study was prospectively powered to detect a
difference in overall survival, we included
a plan to follow all patients for surviva
for 36 nonths or until death after

random zati on.

I n 2002, Dendreon anal yzed the
results for Study 1, tine to progression.
The primary endpoint was not nmet. The p-
val ue approached but did not achieve
statistical significance, suggesting a | ack
of power, particularly in Iight of the
observed del ayed treatnent effect of this
| mmunot herapy. The nmagni tude of the
treatnment effect, however, was consi stent

Wi th patient benefit. The results from
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Study 1 signaled that Study 2 was unlikely
to neet its primary endpoint of progression.
Thus Dendreon stopped enrollnent in Study 2
prematurely. The survival results from
Study 1 were not sufficiently mature to
conduct an analysis in 2002, so all patients
in Studies 1 and 2 continued to be foll owed
for survival per protocol.

I n 2003, under a special protoco
assessnent, Study 3 was initiated. Study 3
was initiated to continue our clinical
I nvestigation of sipuleucel-T, nowin nen
W th both asynptomatic and mnimally
synpt omati ¢ andr ogen-i ndependent prostate
cancer conplinented by our increased
under st andi ng of si pul eucel -T efficacy
gained from Study 1. Initially the primry

endpoint for Study 3 was tine to objective

di sease progression. It has since been
changed to overall survival. The fina
survival results fromStudy 3 wll be

avail able in 2010.
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In 2004, after every subject was
foll owed until death or 36 nonths, per
protocol, the final survival results in the
intent-to-treat popul ation denonstrated a
clinically neaningful inprovenent in overall
survival conpared to placebo. The results
fromStudy 2 showed a trend in the sane
direction. These results were then
di scussed with FDA and fast-track
desi gnation was granted on the basis of the
denonstrated potential of sipuleucel-T to
prol ong survival while avoiding the
toxicities associated with current
t her api es.

Dendreon filed its biol ogics
| icense application in 2006 and it is
currently under priority review The
proposed basis for Dendreon's biol ogics
| i cense application has been denonstrated in
mul ti-center, random zed, double blind,
pl acebo-controlled trials. The primary

evi dence of efficacy is provided from Study
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1. Tinme to progression was the primary
endpoi nt. The magni tude of the treatnent
effect for progression in Study 1 was
consistent with patient benefit. Mre
| nportant, however, are the results for
overall survival. This is the nost
clinically relevant and objective neasure of
efficacy in clinical trials in oncology.
The overall survival results in the intent-
to-treat population were clinically
nmeani ngf ul and statistically persuasive.
There was internal consistency within the
study. The primary and secondary endpoints
all in the sane direction and a positive
treatnment effect across all patient subsets.
The survival results have also held up to
the challenge of nultiple sensitivity
anal yses.

Supportive evidence of efficacy
I's provided from Study 2 which has shown a
trend in the sane direction for inprovenent

in survival. The results of exploratory
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anal yses which integrate the data from
Studies 1 and 2 confirm patient benefit and
al so denonstrate that there is a strong
correl ati on between product potency, a
measure of cell activation and overall
survival. The totality of the evidence from
t hese studi es denonstrate that the results
fromStudy 1 are unlikely to be due to
chance. And finally, sipuleucel-T appears
to be well-tolerated, providing an appealing
benefit-to-risk profile, particularly in
light of the limtations of current
treatnment options. Taken together, these
data establish the safety and efficacy of
si pul eucel -T and support our proposed
I ndication in the patient popul ation that we
studied, nanely nen with asynptomatic
nmet ast ati ¢ andr ogen-i ndependent prostate
cancer .

In the last 20 years, only four
drugs have been approved for the treatnent

of advanced prostate cancer, and only one of
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t hese, a cytotoxic agent, has shown a nodest
| nprovenent in overall survival. The
expected survival in these patients is
approximately 14 to 22 nonths. Today's
proceedi ngs are a significant step toward
changi ng the | andscape of prostate cancer
treatnent. We will present data today to
facilitate the conmttee's review and
under st andi ng of si pul eucel -T and
denonstrate how, if approved, sipuleucel-T
will nmeet an inportant unnet nedical need to
prolong survival in this ultimately fatal
di sease.

Qur first speaker today is Dr.
Mark Frohlich, Vice President of Cinical
Affairs at Dendreon who w |l describe the
clinical devel opnent, efficacy and safety of
si pul eucel - T.

DR. MJULE: Thank you, Ms. Smith.

DR, FROHLI CH. Thank you, Liz.
Good norning. |'m Mark Frohlich, Vice

President of Cinical Affairs at Dendreon
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and a nedi cal oncologist. |'ve been focused
on the devel opnent of cancer i mmunotherapies
for about the past eight years. M interest
inthe field was stinulated in part from ny
experience as a faculty nenber at University
of California-San Francisco in the 1990s
where | treated sone of the first patients
Wi th sipuleucel-T on the Phase I/I1 clinical
trials being conducted there by Dr. Eric
Smal | .

The primary evidence for clinica
efficacy for sipuleucel-T is the results
fromtwo Phase |1l multi-center, random zed,
doubl e blind, placebo-controlled trials that
were identical in original design. These
trials enrolled nen with asynptonmatic
nmet ast ati ¢ andr ogen-i ndependent prostate
cancer. They were randomzed 2 to 1 to
treatnment with sipuleucel-T or placebo.

Pl acebo was designed to serve as an inactive
cellular control. It was identical in

appearance to sipuleucel-T in order to
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preserve the integrity of the study blind.
Al'l patients underwent | eukapheresis
followed by treatnent. This was schedul ed
to occur on three occasions separated
approxi mately two weeks apart. At the tine
of di sease progression patients could be
treated at the physician's discretion.
Those patients on the placebo arm had the
option of being treated on a sal vage
protocol in which they received a version of
si pul eucel - T manufactured fromcells
cryopreserved at the tinme of placebo
generation. This design allowed nen to
participate in the sal vage protocol w thout
having to undergo three additional
| eukapheresi s procedures.

The primary endpoi nt of the
trials was tine-to-di sease-progression.
Ti me-t o- di sease- progressi on was specified as
an intent-to-treat analysis, nanely
I ncluding all patients as random zed. The

Kapl an- Mei er nethod was used to estinmate
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survival distributions. The nethod of

anal ysis was log rank wth two-sided p-

val ues and the hazard ratios were cal cul ated
froma Cox regression nodel. The protocol

al so specified that an efficacy analysis for
overall survival would be perfornmed after 36
nonths of followup in all patients. It was
stated that the Kaplan-Meier nethod would be
used to estimate survival rates at three,
six, nine and twelve nonths and every siX
nont hs thereafter, and that the Cox
regressi on nodel would be used to adjust for
basel i ne prognostic factors. The prinmary
met hod of analysis was | og rank, the sane
met hod used for the primary endpoi nt of

ti me-to-di sease-progression. The ngjor
eligibility criteria were netastatic
prostate cancer, no visceral netastases,
tunor progression despite androgen
deprivation therapy, no cancer-rel ated pain,
no system c steroids or prior inmmunotherapy

and ECOG performance status of zero or 1.
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The primary evidence of clinical
efficacy in this application is the results
from Study 1. The baseline characteristics
of Study 1 were well bal anced between the
treatnent arns in terns of age, weight,
performance status, ethnicity, |aboratory
val ues such as PSA, al kal i ne phosphatase and
LDH. Less than 10 percent of patients on
each armreceived chenot herapy prior to
enrol Il ment. Additional baseline disease
paraneters were relatively well-bal anced in
terns of the percentage of patients who had
noderately or well-differentiated tunors as
assessed by 3 eason score. There were a
hi gher percentage or a nunber of patients -
percentage of patients with bone and soft
ti ssue disease in the placebo arm but a
hi gher percentage of patients on the
treatnment arm who had greater than 10 bony
met ast ases. None of these between-arm
di fferences had p-values | ess than 0. 05.

We further investigated the
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bal ance between the treatnent arnms using an
| ndependent |y val i dated nodel. The nodel
publ i shed by Dr. Hal abi and col | eagues from
t he CLBG Cooperative Cancer G oup is based
on nore than a thousand patients from six
advanced prostate cancer trials. The final
nodel includes seven baseline prognostic
factors. W determ ned an estimated or
predi cted survival for each patient on the
study and the nedi ans of these predicted
survival s was very conparabl e between the
two treatnent arns at 20.1 and 19.9 nonths.
The primary endpoint of the trial
was timnme-to-di sease-progression. Tine-to-
di sease- progressi on was defined as either
r adi ogr aphi ¢ progression, clinical
progressi on events such as devel opnent of
pat hol ogi ¢ fracture or cord conpression, or
t he devel opnent of cancer-related pain. PSA
I ncreases were not included in the
definition of disease progression. The

medi an ti nme-to-di sease-progressi on was
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estimated to be 16 weeks in the placebo arm
based on the assunption that patients with
asynptomati c di sease woul d progress nore
slowy than those with synptomati c di sease.
The time-to-di sease-progression in the
treatment armwas estimated to be 31 weeks
for an overall hazard ratio of 1.925.
Denonstrating an effect on the
ti me-to-di sease- progressi on endpoi nt proved
chal I engi ng because the patients progressed
much nore rapidly than anticipated. The
Kapl an- Mei er curves for the intent-to-treat
anal ysis separated 10 weeks and then
remai ned separated throughout the duration
of followup. The initial p-value reported
was 0.085. After unblinding, we found eight
errors, four of themclerical in nature and
four of themwhere the al gorithm specified
In the statistical analysis plan was
initially not followed. After correction,
the p-value was 0.052 with mninmal effect on

t he hazard rati o. The medi an ti me-to-
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di sease progression was 11.7 weeks in the
treatnent armand 10 weeks in the placebo
arm The rate of progression in the
asynptomatic patients was nmuch nore rapid
than the 16 weeks estimated for the placebo
arm The zoledronic acid and atracentin
st udi es have subsequently confirnmed that
t hese asynptonatic patients in fact progress
at rates that are conparable to those wth
synptomati ¢ di sease.

G ven the del ayed separation of
t he Kapl an- Mei er curves, the treatnent
effect is best estimated by the hazard ratio
of 1.45. This indicates a 45 percent
I ncrease in the risk of disease progression
in the placebo armrelative to the treatnent
arm Stated another way, there's a 31
percent reduction in the risk of disease
progression in the treatnent armrelative to
pl acebo as calculated by 1 mnus the
reci procal of the hazard ratio. The

secondary endpoints of Study 1 denonstrated
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trends in favor of sipuleucel-T. These
I ncluded tine to clinical progression, tine
to treatnment failure and tine to disease-
rel ated pain. There were no objective
responses based on radi ographi c assessnents.
In a subset of patients enrolled
in the trial we neasured i nmune responses to
the i mmuni zi ng antigen. T-cel
proliferation was neasured at Weks Zero, 8
and 16. There was a significant inmune
response in those patients treated with
si pul eucel -T as shown in yellow, but not in
t hose who recei ved pl acebo, as shown in
grey. \Wile responses to the inmunizing PAP
GMCSF anti gen have proven a robust and
reliabl e neans of assessing the inmune
response to sipuleucel-T, it has proven
chal l engi ng to denonstrate i mmune responses
specific for prostatic acid phosphat ase.
Overall survival is the primary
basis of clinical efficacy. Survival was

not the primary endpoint, but it was a
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pl anned efficacy analysis. Overall survival
I's the | east biased, |east variable and nost
clinically nmeani ngful assessnent of an

oncol ogy product. Survival is also the
reference endpoint for the putative
surrogate endpoint of tinme-to-disease-
progression. The results of Study 1 showed
a clinically nmeaningful inprovenent in
overall survival. The Kapl an-Meier curves
separate after approximately 10 nonths and
then continue to separate throughout the
foll owup, the 36-nmonth duration of follow
up. The p-value by log rank was 0.01. The
hazard ratio 1.71, indicating a 71 percent

I ncrease in the risk of disease progression
In the placebo armrelative to treatnent
which translates to a 41 percent reduction
in the risk of death in the treatnent arm
relative to placebo. No patients were | ost
to followup so there was no early censoring
prior to the 36-nonth tinme point.

The survival results by quartile
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reflect the increasing separation of the
Kapl an- Mei er curves over tine. The nedi an
survival in the treatnment armwas 25.9
nont hs conpared to 21.4 in the placebo arm
a 4 and a half nonth nmedi an survival benefit
whi ch increases to nore than five nonths at
the 25'" percentile. The sane trend towards
an increasing survival advantage over tine
Is reflected by the percentage of patients
alive at 12, 24 and 36 nonths, such that at
36 nonths there were 34 percent of patients
alive in the treatnent armconpared to 11
percent on the placebo arm Measured by the
overal |l hazard ratio, the nedian surviva
benefit and the percentage of patients alive
at 36 nonths, sipuleucel-T conferred a | arge
survi val benefit which increased over tine.
This survival benefit was observed despite
t he crossover design of the study.

Because overal |l survival was not
the primary endpoint we wanted to ensure

that these survival results were real and
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not a randomresult or chance finding.
Accordingly, we performed nmultiple
sensitivity analyses in order to test the
robust ness of these survival results.
Specifically, we assessed the consistency of
the treatnent effect in study cel
popul ati ons, perforned adjustnents for
basel i ne prognostic factors, assessed

chenot herapy use and timng foll ow ng

I nvestigational therapy and determ ned
prostate cancer-specific survival. To
assess for treatnment effect consistency in
study subpopul ati ons we exam ned 21 known or
potential prognostic factors, many of them
wel | -described in the literature. W
categori zed each of these variables into two
or nore subpopulations. So for continuous
vari abl es for exanple this was achi eved by
partitioning the population into those with
val ues above versus bel ow t he nedi an val ue.
As exanples, force plots are shown for those

ei ght baseline prognostic factors that
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| ndependently were predictive for overal
survival in this patient population. This
I ncl udes factors such as age, | aboratory
paraneters such as PSA, alkaline
phosphat ase, LDH, |ocalization of disease
and the nunber of bony netastases. The pl ot
shows the magnitude of the treatnment effect
I n each of these partitioned subpopul ati ons.
Al |l subpopul ati ons denonstrated a positive
treatnment effect in terns of the hazard
ratio greater than 1. And as you'll find in
Appendi x 5 of your briefing docunent, this
was true of nore than 40 subpopul ati ons
based on these 21 baseline prognostic
factors. This denonstrates that every
subpopul ati on was contributing to the
treatnment effect and that it is not being
driven by a particul ar subgroup of patients.
Next we sought to adjust the
treatnent effect for baseline prognostic
factors. To adjust for multiple baseline

prognostic factors we started wth those
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ei ght factors that, individually, were
predictive for overall survival in this
patient popul ation. Because sone of these
prognostic factors were correlated we used
backwar ds, stepw se selection to determ ne
the factors that contributed significantly
to the fit of the final nodel. The fina
nodel included the five factors, LDH PSA,
nunber of bone netastases, weight and
| ocal i zati on of disease. After adjusting
for these factors in the nultiple regression
nodel , the treatnent effect renained
consistent with a hazard ratio of 2.16.
This denonstrates that the survival results
cannot be expl ai ned by i nbal ances in
potential baseline prognostic factors.

We next sought to understand
whet her chenot herapy use foll ow ng
I nvestigational therapy could have affected
the survival results now that we know t hat
docet axel confers a nodest survival benefit

in this patient popul ation. However, we
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were unable to find any evidence of a
difference in chenot herapy use or docet axe
use. There was also no evidence of a del ay
intime to initiation of docetaxel therapy
In the placebo arm The treatnent effect
al so remai ned strong in the subpopul ati on of
patients who went on to receive docet axel,
both those who received it early and those
who received it later, and the treatnent
effect remained strong after adjusting for
docet axel use in a tinme-dependent covari ant
nodel. We were therefore unable to find any
evi dence to suggest that post-progression
treatnment with chenot herapy affects the
I nterpretation of the survival results.
Finally, we exam ned the
I nfl uence of non-prostate cancer deaths.
For this analysis the 17 deat hs not
attributed to prostate cancer were treated
as conpeting events. The yellow and grey
circles represent patients who died from

causes ot her than known or probable prostate
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cancer. The blue circles at 36 nonths
represent patients who were still alive at
the conclusion of the study. Conpared to
the overall survival analysis, the treatnent
effect remains strong with a hazard ratio of
2.04, a 51 percent reduction in the risk of
prostate cancer death.

To summarize, the Study 1 overal
survival result treatnment effect remained
consistent in nultiple study subpopul ati ons
and after perform ng adjustnents for
basel i ne prognostic factors, for docetaxel
use and in determ ning prostate cancer-
specific survival. After considering the
totality of the evidence, the survival
benefit appears to be, not only clinically
significant, but also statistically
persuasive. The p-value 0.01, the hazard
ratio 1.71 indicating a 41 percent reduction
in the risk of death in the treatnment arm
The nedi an survival benefit is 4.5 nonths

and the percentage of patients alive at 36
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nont hs, 34 percent conpared to 11 percent.
There was no early censoring prior to the
36-nmonth tinme point.

Enrol Il nment in Study 2 was
di scontinued early and there were therefore
fewer events than in Study 1. The baseline
prognostic factors were generally bal anced
bet ween the treatnent arns, but sone
| nbal ances were noted for PSA, LDH and the
nunber of bony netastases. As shown in the
briefing docunent, the primary endpoi nt of
ti me-to-di sease-progressi on was not net.
The survival data show a trend in the sane
direction as Study 1. The Kapl an- Mei er
curves denonstrate an increasing separation
over tine resulting in a hazard ratio of
1.27. This hazard ratio is less than the
1.71 observed in Study 1, but does represent
a 21 percent reduction in the risk of death
in the treatnent arm The p-val ue was
0.331. The nedian survival benefit was 3.3

nmonths. As in Study 1 there was conplete
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followup in these patients through 36
nonths with the exception of two patients
who were censored at 26 and 27 nonths.

To test the observed surviva
result we perforned the sane sensitivity
anal yses that we did for Study 1. The
hazard rati o remai ned consi stent after
adj ustnent for baseline prognostic factors,
adj ust nent for docetaxel use and in
determ ni ng prostate cancer-specific
survival. The change in hazard ratio
foll ow ng adjustnent for prognostic factors
likely in part reflects the baseline
prognostic factor inbal ances noted
previ ously.

An additional estimate for the
treatnment effect in this patient popul ation
can be obtained by integrating the data from
Studies 1 and 2. The rationale for
I ntegrating these two studies is based on
the identical trial design, the identica

eligibility criteria and the consi stent
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treatnment effect direction. There are 225
patients in this analysis which was
stratified by study. The p-value was 0.011,
the hazard ratio 1.50, indicating a 33
percent reduction in the risk of death in
the treatnent arm The nedi an survival was
4.3 nont hs.

The survival results from Study
1, Study 2 and the integrated anal ysis of
Studies 1 and 2 denonstrate the clinical
efficacy of sipuleucel-T. Studies 1 and 2
were random zed, multi-center, double blind,
pl acebo-controlled trials. The hazard ratio
in Study 1 was 1.71, in Study 2 it was 1.27
and it was 1.5 in the integrated anal ysis.
The nmedi an survival benefit was 4.5 nont hs,
3.3 nonths and 4.3 nonths, and there was
consi stently a higher percentage of patients
alive in the treatnent armat 36 nonths
conpared to placebo. The data denonstrate
that this survival benefit is real and

unlikely to be a false positive, or in
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statistical terns, the result of a Type 1
error. This is based on the nature of the
endpoi nt, survival being the | east variable,
the | east susceptible to bias and the nost
clinically nmeani ngful endpoint. Also based
on the magni tude of the treatnent effect,
the hazard ratio of 1.71, a 41 percent
reduction in the risk of death in the
treatnent armand the | ow nom nal p-val ue of
0.01. We were unable to find any

al ternative explanation for the survival
benefit as denonstrated in nultiple
sensitivity anal yses, including
denmonstration of consistency of the
treatnment effect in study subpopul ati ons,
adj ust nent for baseline prognostic factors,
adj ust nent for chenot herapy use and in the
determ nation of prostate cancer-specific
survival. Additional support is also

provi ded by the tine-to-di sease-progressi on
and secondary endpoints of Study 1 and the

overal |l survival results of Study 2 and the
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I ntegrated analysis of Studies 1 and 2. As
Dr. Provost will explain, there's also a
correl ati on between product potency and
overal | survival

The safety of sipuleucel-T has
been denonstrated in hundreds of patients
who col |l ectively have received over a
t housand i nfusions of sipuleucel-T.
Dendreon's safety experience to date with
aut ol ogous cellular infusions for prostate
cancer involves the product sipul eucel -T,
pl acebo and the version of sipuleucel-T used
I n the sal vage or crossover protocols. The
safety database to date for all cellular
products includes nore than 2,000 infusions
In 669 patients and specifically for
si pul eucel -T including estinmates for
patients - for blinded patients in ongoing
studies a total of nore than 1,300 infusions
In 478 patients. The nost common adverse
events were infusion-related, transient and

did not result in treatnent di scontinuation.
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Seven adverse events were
observed where the between-armdifferences
had p-val ues of |less than 0.05. These
I ncluded chills, pyrexia, headache,
ast heni a, dyspnea, vomting and trenor. The
trenor appears to be nore the shaking
associated with chills as opposed to a
neur ol ogi ¢ event. These seven adverse event
terns were considered to be adverse drug
reactions likely related to sipuleucel-T and
based on a review of the entire safety
dat abase, two additional terns, nausea and
fatigue, were added to this |ist of adverse
drug reactions. The majority of these
events occurred within a day of infusion and
typically resolved within one to two days
follow ng treatnent. Mst of the events
were mld to noderate in severity with very
few Gade 3 or 4 events. The nost common of
these were chills, dyspnea and pyrexia.

We investigated the relationship
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bet ween adverse drug reactions and the total
nucl eated cell dose, the nunber of CD54
cells and CD54 up-regulation ratio. As an
exanpl e, the adverse drug reaction to

si pul eucel -T are shown for those patients
with total nucleated cell counts bel ow
versus above the nedian. There was no

evi dence to suggest an increase in either
Grade 1 or 2 events as shown in the first
and third colums, or Grade 3 or 4 events as
shown in the second and fourth colums for
those patients with doses bel ow versus above
the nedian. We found simlar results for
the total nunber of CD54 cells and CD54 up-
regul ation ratio.

The percentage of patients who
experi enced any serious adverse event was
conpar abl e between the treatnent arns at
23.8 percent and 22.4 percent. A higher
percent age of serious adverse events were
noted in the treatnent armfor the serious

adverse events of chills, dyspnea, pyrexia

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

50

and cerebral vascul ar events. Adverse
events rarely led to discontinuation of
treatnment in total. Only four patients, or
| ess than 3 percent of the sipuleucel-T
safety popul ation were unable to receive al
three infusions due to treatnent-rel ated
adverse events.

In order to thoroughly eval uate
t he possible safety signal for cerebra
vascul ar events we perforned additiona
anal yses which included data fromtwo
ongoi ng random zed studies. Conservatively,
all types of cerebral vascul ar events
I ncl udi ng i schem c, henorrhagic, transient
I schem ¢ attacks or bleeding fromdura
nmet ast ases were included in the definition.
The incidence of cerebral vascul ar events of
any etiology was 3.9 percent in the
treatnent armand 2.6 percent in the placebo
arm a 1.3 percent absolute difference. The
odds ratio was 1.52 with a broad confidence

I nterval overlapping 1. The p-val ue was
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0.5. Wen the analysis was restricted to
studies with only androgen-i ndependent
prostate cancer the odds ratio was hi gher at
2.92, but a trend in the opposite direction
was noted for the androgen-dependent study.
G ven the small nunmber of events invol ved,
the figures for all studies nmay provide the
best estimate of the incidences.

O the 231 patients included in
the placebo arm it's inportant to note that
100 of these patients subsequently went on
to be treated on the salvage protocol. None
of these patients were reported to have
experienced a cerebral vascul ar event.
Consistent with the general occurrence of
cerebral vascular events in this - in the
overal |l popul ation, there were nore ischemc
t han henorrhagi c events. The incidence of
I schem ¢ events was 2.4 percent conpared to
2.2 percent and for henorrhagic events 0.6
conpared to 0.4 percent. The majority of

all CVAs reported were not fatal. The
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I nci dence was 1.5 percent in the treatnent
armand 0.9 percent in placebo for an odds
ratio of 1.77. The p-value was 0.72.
Addi ti onal anal yses perforned
have denonstrated a vari able tine-to-onset

in these events. The nmedi an ti nme-to-onset

was sonmewhat sooner in patients treated with

sipul eucel -T relative to placebo, but there
was a broad range in both treatnent arns
ranging froma few days to nore than two
years. There was no evidence of an
I ncreased ri sk of non-neurol ogic vascul ar
events and no correlation with cell dose or
CD54 up-regul ation. W perforned an
anal ysis of nore than 9,000 patients in a
SEER- Medi care dat abase of patients with
Stage IV prostate cancer and found a
conparabl e event rate to that in the
si pul eucel -T treated patients.

In summary, we've observed a 1.3
percent increased incidence in sipuleucel-T

conpared to placebo for cerebral vascul ar
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events. There are |arge p-values and w de
confidence intervals associated with the
smal | nunmber of events. Based on these
findings we can find no concl usive evidence
denonstrating an associ ati on bet ween
si pul eucel -T and cerebral vascul ar events.
However, because we cannot definitively rule
out an association, we are working with the
agency to devel op a pharmacovi gi |l ance pl an
to better characterize the nature of these
events. A thorough surveillance of events
of special interest was al so perforned.
There was no evidence of an increased
I nci dence of autoi nmune events, no evidence
of an increased incidence of secondary
mal i gnanci es and no deaths were attri buted
to the product in the safety popul ation of
669 patients as reported by study
| nvestigators.

In summary, the known adverse
drug reactions to sipul eucel-T denonstrate a

favorabl e safety profile. The nost frequent
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events associated with the product include
chills and fever. These were generally mld
to noderate in severity with the majority
resolving wwthin 24 hours and |l ess than 3
percent of patients were unable to receive
all three infusions due to treatnent-rel ated
adverse events.

|"d now like to introduce Dr.

Ni col e Provost, Dendreon's Vice President
for Product Devel opnent, who will discuss
si pul eucel -T's devel opnent history and key
product attri butes.

DR. MJLE: Thank you, Dr.
Frohl i ch.

DR. PROVOST: Thanks, Mark. Good
norning. |'m Nicole Provost, Vice President
of Product Devel opnent and |'ve been working
In the expanding field of cellular
| mmunot her apy product devel opnent for over
15 years. Prior to joining the Dendreon
team | hel ped devel op products for

hemat opoi etic stemcell transplantations in
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cancer patients.

Si pul eucel -T reflects years of
wor k on cancer i mrunotherapies. As a novel
t herapeutic, sipuleucel-T has required novel
approaches to product devel opnent,
assessnent and trial design. Earlier Liz
Smth introduced you to sipuleucel-T. M
presentation will briefly describe the
devel opnent history of sipul eucel-T, sone
key product attributes and the ways in which
t hose product paraneters may relate to
clinical outcone.

Fromthe start, Dendreon's
rational e has been to activate the inmune
syst em agai nst cancerous tissues by using
wel | - characterized reconbi nant anti gens and
the patient's own imune cells. The
pi oneering work of Ron Levy, Ed Engl eman and
their coworkers at Stanford University
provi ded a nodel for isolating antigen
presenting cells, APCs, |oading those cells

with a target antigen and using those cells
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to treat |ynphoma. Dendreon's approach to
prostate cancer treatnent was to target
prostatic acid phosphatase, or PAP, a
protein relatively specific to prostate
ti ssue and highly expressed in nore than 90
percent of prostate tunors. The guiding
principle was that if self-tolerance to PAP
coul d be overcone, an inmmune response
agai nst prostate cancer cells could al so be
I nduced. G anul ocyte nacrophage col ony
stimulating factor, or GVMCSF, was known to
enhance i nmune responses.

Dendreon scientists conbi ned
t hese concepts and denonstrated the ability
to break i mmune tol erance to healthy
prostate tissue using a rat pre-clinical
nodel. I n those pre-clinical studies when
rats were treated with rat PAP alone or with
an irrelevant antigen fused to rat GMCSF,
their prostate histol ogy was normal as seen
I n the upper photo panel. However, when rat

APCs were pulsed with a reconbi nant fusion
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protein consisting of rat PAP fused to rat
GVCSF the treatnent induced autoi nmune
prostatitis. As shown in the | ower photo
panel, this inflamatory response is
characterized by immune cell infiltrates
Into the prostate tissue. The imune
response was tissue-specific. No other
organ, systemor tissue was affected by the
cellular treatnment with antigen-pul sed APCs.
This pre-clinical framework, ex vivo culture
of APCs with a reconbi nant fusion protein,
fornmed the basis for the human cell product.
The manufacturing process is
shown here in schematic form The starting
material is peripheral blood nononucl ear
cells obtained via apheresis. During
product manufacturing the cells are isolated
by buoyant density separations, then
I ncubated with a reconbi nant fusion protein
conpri sed of human PAP fused to human GMVCSF.
After incubation the cells are washed, re-

suspended, packaged and shi pped for final
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I nfusion. Before being rel eased for
I nfusion, every product is tested to ensure
conformance with quality standards. Key
manuf act uri ng product paraneters include
potency, total nucleated cell or TNC counts,
Identity, viability, sterility and other
safety tests. Potency tests include up-
regul ati on of the co-stinmulatory nol ecul e
CD54 on the APC surface, an enuneration of
CD54 positive APCs. Wen we explored the
rel ationship between these key product
paranmeters and survival we saw sone striking
results.

In order to better illustrate
these results I'Il first briefly describe
t he CD54 up-regul ati on potency assay. |
descri bed the potency assay to this
commttee in February of |last year. Here
are the essential features of the assay.
When APCs are incubated with a reconbi nant
antigen, their expression of the co-

stimul atory nol ecul e, CD54, increases, as
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I ndi cated by the red spikes in the cartoon
above. W used fluorescently | abel ed

anti bodi es specific for CD54 to quantitate
t he expression of CD54 on the APC surface.
For each | ot of sipuleucel-T or sal vage
product, cells are assayed before and after
their ex vivo culture with the reconbi nant
antigen. For each |ot of the placebo
product, cells are simlarly assayed before
and after their ex vivo culture in the
absence of the reconbi nant antigen. The
mean fl uorescence intensity of each sanpl e,
illustrated in the box below, is used to
cal cul ate the average nunber of CD54

nol ecul es on the APC surface. The ratio of
post -cul ture CD54 expression to pre-culture
CD54 expression is defined as CD54 up-

regul ation, as reflected in the shift to the
right on the graph, indicating nore CD54
nol ecul es on the APC surface. Sipuleucel-T
and sal vage products denonstrate a several -

fold increase in the CD54 expression, while
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pl acebo products do not greatly increase
their CD54 expression. Wen we anal yze only
manuf act uri ng product rel ease data -- no
clinical or imune response information --
we find that in general the | evel of up-
regul ati on increases after the Wek Zero

I nfusi on of sipul eucel -T.

Here, the CD54 up-regul ation
final manufacturing product rel ease val ues
for over 350 sipul eucel-T product |lots are
shown as box and whi sker plots. The
hori zontal |ines indicate the nedi an val ues.
The boxes describe the inter-quartile range
represented by the 25" to 75'" percentiles
where the bul k of the experinental data
reside. The vertical lines and bars denote
t he upper and | ower boundaries of one and a
half times the inter-quartile range. The
medi an CD54 up-regul ati on product rel ease
val ue goes up at the Week 2 infusion and
stays up at the Week 4 infusion. The fact

that the nedi an CD54 up-regul ation, a
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product rel ease neasure of cell activation,
goes up after the first infusion suggests
that the i nmmune system may be responding to
treatnment with sipul eucel -T.

W were eager to exam ne the
rel ati onship between CD54 up-regul ati on and
survival once the Phase Ill clinical data
becane avail able. Wen we |ooked, we found
a positive correl ati on between CD54 up-
regul ati on and survival. Cunul ative val ues
for CD54 up-regulation and TNC were
cal cul ated by adding up the manufacturing
| ot rel ease values over the course of three
I nfusions for all products in Studies 1 and
2. Curul ative values for CD54 up-regul ation
and total nucleated cell counts were then
each anal yzed as a continuous variable in a
correlation analysis with patient survival.
There was a positive correlation between
greater cunul ati ve CD54 up-regul ati on and
survival with a p-value of 0.009. For TNC,

the p-value for the positive correlation was
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0.018. These anal yses suggest that
I ncreasi ng CD54 up-regul ation and total
nucl eated cell nunber correlate with
prol onged survival. A Kapl an-Meier plot
denonstrates this relationship graphically.
This is the Kapl an- Meier plot of
survival for the integrated Studies 1 and 2.
Cunul ati ve CD54 up-regul ation was cal cul at ed
as | just described. The patients treated
W th sipuleucel-T were stratified into four
groups according to their cunul ative CD54
up-regul ati on values. The pink |line
descri bes the patients with the highest
quartile of cunul ative CD54 up-regul ation.
The blue line represents the high mddle
quartile, the green line the | ow mddle
quartile and the orange |line represents the
| owest quartile of cumul ative CD54 val ues.
The overall result is clear. Mre CD54 up-
regul ati on and hence nore cell activation
correlated with prol onged survival. W also

exam ned the cunul ative TNC values in a
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Kapl an- Mei er anal ysis of survival and found
a simlar result. H gher TNC nunbers
generally correlated with prol onged
survi val

Now, one potential explanation
for these findings is that patients with
hi gher cunul ati ve CD54 up-regul ation val ues,
or higher cunul ati ve TNC val ues, were just
heal t hi er or had better prognoses and
therefore had better survival outcones. To
explore this possibility we applied the Cox
regressi on nodel Mark described earlier to
adjust for the five factors that were
prognostic for survival. As a rem nder,
t hese prognostic factors were LDH, PSA,
nunber of bony netastases, weight and
| ocal i zati on of disease. The right-hand
col um shows the p-values for the
correlations after adjusting for these five

prognostic variables. The correlation

remai ns strong for CD54 up-regulation with a

p-val ue of 0.022. The p-value for TNC
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I ncreased to 0.138 after adjustnent,
suggesting that TNC is nore influenced by
patient prognostic factors. The positive
correl ati on between cunul ati ve CD54 up-
regul ation and survival is strong, and the
rel ationship persists after adjusting for
basel i ne prognostic factors.

Wiile we don't know the exact
mechani sm of action for sipuleucel-T, these
results strongly suggest that sipuleucel-T
engages the inmune system and that the
product potency correlates with clinical
outcone. The correlation between CD54 up-
regul ati on and overall survival suggests
that CD54 up-reqgulation is a biologically
meani ngf ul product paraneter to neasure.
CD54 up-regul ation appears to be relatively
I ndependent of patient prognostic factors.
Even cells frompatients wth poor
prognostic factors were activated by the
si pul eucel -T manufacturing process.

Finally, the correl ation between CD54 up-
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regul ati on and survival provides additiona
support for the conclusion that sipuleucel-T
prolongs survival in nmen with asynptomatic
net ast ati ¢ andr ogen-i ndependent prostate
cancer. Next, Dr. Christopher Logothetis
w |l present an overview of disease
managenent and treatnent options in
andr ogen-i ndependent prostate cancer.

DR. MULE: Thank you, Dr.
Provost .

DR LOGOTHETIS: M nane is
Chri st opher Logothetis. | ama nedica
oncol ogi st at the MD Anderson Cancer Center
with a 30-year interest in QU tunors and
particularly prostate cancer. |'mgoing to
try to provide context to you on the results
that were presented. So what | will discuss
Is challenges to clinical trial design in
prostate cancer patients and the current
clinical practice in prostate cancer as it's
rolled out in our clinics.

There are several limtations
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that are specific to prostate cancer in the
conduct of clinical trials. These include
In the areas of response, progression, and
the use of survival. Responses are
difficult to assess because a bone scan is a
non-specific, sensitive and indirect neasure
of the disease. PSA remains controversi al
In patients wth advanced di sease because
iIt's not tightly correlated with prognosis
or survival. As a consequence, progression
Is difficult to neasure. Results are
I nconsi stent, the bone scan issues again
remain as a vexing problemand they fail to
correlate closely with survival, an
| nportant feature that has been confoundi ng
the conduct of trials. This appreciation is
rel atively new and as a consequence,
survi val has becone the nost neaningfu
measure of efficacy of drugs that are
reliably presented.

Now there are also specific trial

design challenges to the use of a therapy
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such as sipul eucel -T which has a del ayed
effect. Because of the recently appreciated
in the two clinical trials presented early
observed progression of patients with
prostate cancer, an agent which has a

del ayed effect wll be greatly influenced by
this. Thus, distant endpoints such as
survival are nore reliable neasures for this
t herapy rather than progression which is a
very inprecise clinical neasure.

Now t he chal | enge of prostate
cancer as it confronts us in North America
today. There are a total of 132,600
patients w th androgen-i ndependent prostate
cancer today, 96,000 of these approxi mately
have netastatic di sease and they're al nost
evenly split wth those patients who have
asynptomati c netastatic androgen-i ndependent
prostate cancer as opposed to those with
met astati c synptonmati c androgen-i ndependent
prostate cancer.

The treatnent options in
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relationship to the disease state are
outlined here, and as |'ll note there's a
tremendous anount of enpiricismthat is
applied into their application in the clinic
today. For patients wth |ocalized disease
whose survival can be expected to be greater
than 15 years the option of surveillance for
patients who have | owrisk disease is one
that is often offered, and anong those
patients in whomcross the threshold to
virulence in their disease, either surgery
or radiation therapy is recomended. For

t hose patients who, despite an initial
attenpt at control of their disease have a

| ater rise in PSA concentration, terned here
as serological recurrence, there's even a
subset that observation is recomended
because of the delayed rise or the rate of
rise being so slow which would not indicate
an imedi ate threat. For the patients who
have i mredi ate progression of their disease

and that rise is considered to be
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t hreat eni ng, hornonal therapy at present
remai ns the standard. The options for
patients wth truly advanced di sease with
| et hal potential are limted. For patients
wi th serol ogi cal rel apse whose survival is
estimated to be | ess than five years
surveillance is recommended for sone
subsets, notivated different here by the
fact that futility for our therapy is often
an i ssue and the use of these agents del ayed
in order to avoid side effects, and second
|l i ne hornonal therapies are often given with
enpirical use and often change the course of
PSA concentrations, but have no established
| ong-term efficacy.

For patients with visible
net astatic di sease, the survival wll range
In the asynptomatic patients from14 to 22
nont hs dependi ng on the study, and in here
agai n because of feeling that the agents may
not have possessed sufficient toxicity --

sufficient efficacy and the toxicity profile
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doesn't favor routine use, observation is
used and second-|ine hornonal therapy. And
I n a subset of patients in whom synptons are
considered to be inmm nent, chenotherapy wll
be used. For patients with netastatic
di sease, the choices are often between
cytot oxi ¢ chenot herapy, the only agent that
has an inpact on survival, or palliative
care in order to manage the antici pated
synpt ons.

The i nproved agents are
enunerated here. Only one, docetaxel,
| npacts the survival of patients with
netastatic di sease. The renaining agents
possess significant but nodest effect
directed principally at altering the course
of the synptons that patients possess. The
I npact on survival of docetaxel in the trial
conpari ng docetaxel to mtoxantrone is
unquestioned, but unfortunately relatively
nodest. Seen here you can see in the two

categories of patients in question, those
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both with asynptomatic and synptomatic
di sease, there is a nodest difference in the
pal liative effect and the prol ongation of
survi val observed wth these agents, |eading
to the common practice in the clinic of
delaying the initiation of cytotoxic therapy
till synptons are either inmm nent or present
In patients wwth prostate cancer. This
per haps accounts for this surprising
finding, and that is that in androgen-
| ndependent patients with prostate cancer
nationally there's relatively little
penetrance of the w despread use of
cytotoxic therapy. Only 8 percent of
patients at any point in tinme receive
cytotoxic therapy, and for the patients who
have netastatic synptonatic di sease it's
al nrost 20 percent, for the asynptomatic
patients it's 4 percent.

So what role would sipuleucel-T
be considered for in patients with

netastatic prostate cancer? And | believe
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It fits into the subset of patients in whom
there are mnimal synptons, mninmal to no
synptons and in whom hopefully a

prol ongati on of good survival will result in
an inproved both quality-of-life and | ength
of survival. The limted efficacy of agents
I n these places, the absence of therapeutic
alternatives for patients that are

I mm nently threatened is one that would be a
great advance for the patients with prostate
cancer. Thank you. And our next speaker.

DR. MULE: Thank you, Dr.

Logot heti s.

M5. SMTH.  Thank you, Dr.
Logothetis. The results presented today
from Dendreon's nmulti-center, random zed,
doubl e blind, placebo-controlled trials
denonstrate that treatnent with sipul eucel-T
out wei ghs both the known and potenti al
risks. The risks associated with
si pul eucel -T have been wel |l -characteri zed.

Nearly 500 nen have received well over 1,350
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I nfusions of product in both controlled and
uncontrolled trials. O the known risks
that are treatnent-rel ated, the nost
frequent are chills, fatigue, asthenia,
fever, headache, nausea, vomting, dyspnea
and trenor. These are nodest in severity,
they are nost commonly associated with the
I nfusion and they are well-managed t hrough
t he adequate pre-nedication with
acet am nophen and di phenhydram ne. This
represents an excellent tolerability profile
In this cancer patient popul ation.

Potential risks include those
associ ated with venous access, including the
need in sone patients to place in-dwelling
catheters. The frequency of conplications
due to catheters was lowin all clinica
trials. Oher process-related risks include
the possibility that a patient nust undergo
an addi tional |eukapheresis in the event
that either his | eukapheresis product or his

final product fails to neet the rel ease
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specifications, or fails to be delivered
Wi thin the expiration period. This
requi rement was infrequent in clinical
trials and exposed the patient to m ni nmal
addi ti onal risks.

Qur clinical trial experience to
date in controlled trials suggests a
possi bl e increased risk of cerebral vascul ar
events. This incidence appears consi stent
with that seen in nen of advanced age with
cancer and other risk factors, and while it
cannot yet be determned if there's an
associ ati on between sipul eucel -T treat nent
and cerebral vascul ar events, Dendreon wl|
propose increased surveillance in a
phar macovi gi | ance programto better
characterize this possible safety signal.
In the context of advanced prostate cancer,
these risks are very well bal anced agai nst
t he denonstrated benefits of sipuleucel-T
treatnment, the nost inportant of which is a

prol ongation in overall survival. This is
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achieved in a relatively short duration of a
wel | -tol erated treatnent.

There was a high rate of
conpliance in clinical trials. Over 90
percent of all subjects received all three
I nfusions and only 3 percent of subjects
di sconti nued due to a treatnent-rel ated
adverse event. This should translate into
hi gh acceptance and hi gh conpliance in
clinical practice. Finally, treatnment with
si pul eucel - T does not appear to preclude the
use of later treatnment with other therapies.

In a patient popul ati on where the
estimated nedian survival is 14 to 22
nont hs, sipul eucel-T, if approved, would
provide a well-tolerated treatnent option to
prolong survival in nmen with asynptomatic
nmet ast ati ¢ andr ogen-i ndependent prostate
cancer. Today represents a significant
mlestone in the devel opnent of cellular
| mmunot herapies. This reflects the

col l ective dedi cation of patients,
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physi ci ans and researchers working to

I nprove the lives of patients suffering from
prostate cancer. W thank you very nuch for
your attention today. W have the foll ow ng
experts here avail able for questions.
Unfortunately Dr. Eric Small could not join
us today due to conplinents of United
Airlines. Dr. Tia Hgano is here who's al so
an investigator in our study fromthe

Uni versity of Washi ngton. Anot her

I nvestigator, Dr. Paul Schell hanmer, a

urol ogi st at the Virginia Prostate Cancer
Center and Eastern Virginia Medical School.
In addition, we have Dr. Chri stopher

Logot hetis to provide an inmunol ogi st
perspective, Dr. Hy Levitsky from Johns
Hopki ns University and finally our external
statistician Dr. Brent Blunmenstein wll
address questions relating to the
difficulties ininterpreting clinical trials
when the primary endpoint has not been net.

DR MJLE: On behalf of the
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committee I1'd like to thank the Dendreon
presenters. And the next phase is to have a
question/answer period, and |'Il open this
up to the commttee for any questions for

t he speakers.

MR, SAMJELS: Yes. One of the
concerns that | had when | |ooked at it was
the lack of broad participation by diverse
communities. As we understand the incidence
of the disease, African-Anerican nmen as you
know have a 60 percent higher incidence rate
and die at twice the rate of white mal es,
and |I''mcurious why there was not broader
participation by African-Anericans in this
study. O in Study 1 and 2, actually.

M5. SMTH. W share your concern
with the Iack of high participation of
African-Anericans in our trials. W nade
several attenpts to include investigators
and study sites who woul d have a high
enrol Il ment rate of African-Anericans. W

found that our enrollnment rate i s consi stent
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with that of other trials in advanced
prostate cancer. W are developing a

phar macovi gi | ance plan to better inprove our
enrol | ment of African-Anmerican nmen in our
ongoing studies. W intend to work with
speci ali zed organi zations |i ke the Nati onal
Medi cal Associ ation and the Prostate Health
Educati on Network to help us inprove our
enrol Il ment in this popul ation.

MR, SAMJELS: Do you think the
fact that | saw where two centers enrolled
probably 25 percent of your patients. | was
curious about where are these centers
| ocat ed and perhaps there may be a broader
I nclusion of centers that affect that
mar ket .

M5. SMTH: We have severa
centers that are in inner cities. W spoke
with Howard University, for exanple, and we
were unable to get themon board as a
clinical site. There are sites in - several

sites in New Jersey, there are several sites
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in large cities on the West Coast as well.

MR, SAMJELS: M other question
had to do with costs to the patient.
Under standi ng that this audi ence of advanced
prostate cancer includes nany elderly mal es
on fixed inconmes, and again |I'mwondering if
t he conpany plans for any patient assistance
prograns that will take into consideration
the cost factor.

M5. SMTH. W believe that
si pul eucel -T shoul d be nade avail able to al
patients regardless of their ability to pay
or regardless of their insurance coverage.
W will work to devel op a program for
I ndi gent care coverage. W plan to assi st
I n every appropriate way to make sipul eucel -
T available to all patients regardl ess of
their insurance coverage.

DR. MULE: Maha?

DR HUSSAIN. If it's okay | have
three hopefully not too I ong questions. The

first one, you showed us the CD54 quartile
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| evel s. What were the nunber of patients in
these quartiles? So the ones that went from
75 percent and higher lived the |ongest, but
were there 10 patients, 50 patients in that
category? |If you don't mnd show ng us
that. And if you are able to put that out,
perhaps | can ask anot her question while
sonebody else is pulling out this one.

M5. SMTH: |I'mgoing to ask Dr.
Leon Yu, our Dendreon biostatistician to
di scuss the nunber of patients in each one
of those quartiles. W basically took the
147 subjects that were random zed to
treatnment and broke themup into equal
gquartiles. So | can't do the math quickly
in nmy head here, but if you just divided it
by four, each one is the sane nunber of
patients.

DR, HUSSAIN:  No, but | thought
the quartiles represented actually the |evel
of the CD54, not the nunber of patients.

And so that was if - the group of patients
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that had a CD54-positive above 75 percent
were the upper quartile lived | onger, but
what nunber of patients were in those
quartil es?

M5. SM TH: l'msorry,

m sunder st ood your question. Dr. Provost
can expound.

DR PROVOST: They were divided.
The patients were divided equally into four
quartiles by their CD54 up-regul ation
val ues.

DR. HUSSAIN: So this is not the
| evel of the CD54.

DR. PROVOST: No. It's the
patients that had the highest CD54 |evels,
the patients that had the next highest CD54
| evel s.

DR HUSSAIN. This is 25 percent
of the total, 25 percent of the total -

DR. PROVOST: O the total
patients.

DR HUSSAIN. O patients, not
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| evel s.

DR. PROVOST: Pardon ne? The
ratio or the? Absolute nunber of CD54 or
patients? W're | ooking at the cunul ative
CD54 up-regul ation rati o.

DR SCHER Right, so it's not
t he absol ute nunber.

DR. PROVOST: Not the absol ute
nunber of cells, correct. |It's the CD54 up-
regul ati on product rel ease val ue added for
each - for three of the doses.

DR. MIULE: If you woul d overlap
t he placebo curve on that graph where would
it lie?

DR. PROVOST: The pl acebo
patients had CD54 up-regul ati on val ues that
were | ower than the | owest quartile. 'l
have to preface. | think | can bring up the
slide that has the placebo patients
conpared. Yes. |If we |ook at the intent-
to-treat placebo popul ation, many of them

went on to receive sal vage whi ch conf ounds
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the issue. So what | can show you that's
nore clear in terns of CD54 is those
patients that had only placebo treatnent for
conparison with the CD54 up-regul ation, and
"1l have to al so add the disclainer that
this particul ar anal ysis has not been
formally reviewed by the FDA

DR. WTTEN: You can ask that,
but we'd like to point out that it hasn't
been reviewed by us and so | think that, you
know, this is sonething the FDA hasn't
comrented on, but | will just nention this
just to clarify this. It says placebo nerve
sal vage product. So in other words that
gray curve does not include all the placebo
patients in the trial.

DR. PROVOST: R ght. R ght.
These are only patients that did not go on
to receive the salvage product. So it's not
as random zed. Roughly 25 percent of the
pl acebo patients.

DR HUSSAIN. kay, so ny second
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guestion has to do with Study 3. If |I'm not
m staken in the docunents we received there
was mention about that early on there was an
| ssue about the d eason score correlation

wi th outcone, and consequently a Study 3 was
designed to |l ook at the deason 7, or |ess
than 7 | believe. Can you coment about the
actual eligibility criteria for Study 3, the
sanpl e size of Study 3 and | understand that
you were - that that trial is now powered
for survival? And when do you expect the
results to be avail abl e?

M5. SMTH.  Currently Study 3 is
designed to enroll nmen with asynptomatic
metastatic Al PC regardless of their d eason
score. The study is powered for the primary
endpoi nt of survival. It has 90 percent
power for an alpha of 0.05. W're targeting
about 500 nmen in this trial.

DR, HUSSAIN: And where is that
now? \When do you expect the survival

results to be avail abl e?
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M5. SMTH.  The survival results
fromStudy 3 wll be available in 2010.

It's an event-driven analysis and based on
the current enrollnment rate it will be about
2010 before those results are avail abl e.

DR, HUSSAIN. And ny fi nal
question, and | apologize if it sounds
antagonistic, but | can't help but ask it
because you' ve argued so el oquently, both
you and your consultant presenters, that
survival is the gold standard, it is what we
shoul d be using, what we should be | ooking
at. |If that is the case, why would you
choose, if you really believe that, to do
two trials, | believe 1 or 2, and then the
other trial, and yet you chose to go with
ti me-to-progression when in fact in prostate
cancer the last 70 years of research in this
di sease tells you tine-to-progression is
very difficult to obtain. So ny question is
If you really believe survival is the gold

standard, why did you choose to design two
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trials that have a problematic endpoint?

M5. SMTH. Ei ght years ago when
Studies 1 and 2 were designed, progression
was an endpoint that was appropriate for
this patient population and was felt that
woul d provide inportant information for
these nen, particularly who are
asynptomatic. Qur Phase | and Il studies
suggested that sipuleucel-T treatnent did
have an i npact on progression and we took
that information to use as the hypothesis
for the design of our Phase Ill trials. W
did not have any information at that tinme on
whet her si pul eucel -T i npacted survival, but
we knew that survival was a very inportant
endpoint, it was a very inportant clinical
efficacy neasure, so we did include a plan
to collect that information and anal yze
survival after all patients were foll owed.
We just had the nost information on
progression at that tine.

DR. MJULE: Dr. Scher.
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DR SCHER: Personally | have no
experience with this agent, so |I'd just like
to ask the clinicians who have used it, we
all understand the difficulties assessing
time-to-progression and how it does not
associate with survival as we are currently
nmeasuring it. So the question is at sone
point if in fact there is a survival benefit
that's real, you have to alter the natural
history. So were there other paraneters
that would - | nean what happened to these
patients? They were asynptonmati c when they
started and then they didn't progress at the
sane rate using the endpoints that you
reported. Did they have you know timng to
additional treatnment, was that different? |
mean, how did this work. Did they all of a
sudden becone synptonatic and then
unfortunately succunb to di sease, or were
there other ways that you as a treating
clinician can say this changed the course

for those patients?
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M5. SMTH: 1'd like to invite
Dr. Paul Schel |l hammer who participated in
nost of Dendreon's clinical trials of
si pul eucel - T.

DR, SCHELLHAMVER | parti ci pated
in the Phase Il clinical trials, all of
them Therefore | have experience with
approximately 50 patients. And in answer to
your question there were certainly patients
who | observed who froma clinical
standpoi nt had a reversal of fortune with
regard to their current status, or their
status as they entered the trial. Since it
was a blinded trial there was difficulties
associated with regard to who was obtai ni ng
the therapy, but I wll comment on the fact
that the well-tolerated therapy as it was
delivered with absence of adverse events
made the attraction to enrollnent very high
and in ny opinion the benefit as well high.
Can | answer anything nore specifically,

Howar d?
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DR SCHER I'mjust - | still

don't get a sense of how this drug is

prol ongi ng survival. Are the patients not
devel oping pain later on? | nean, was
t herapy i medi ately changed? | know you

| ooked at docetaxel use in particular and
chenot herapy use, but a nunber of these
patients are still hornonally sensitive. So
Is there a possibility they got for exanple
ket oconazol e which may have changed t he
course? So unfortunately while you do show
an intent-to-treat analysis, you still have
a relatively small popul ation at the end of
the day, and shifts in a few patients can
dramatically change the analysis. So I'm
just trying to get a sense as a clinician,
If I sit with a patient who is asynptomati c,
who i s progressing biochemcally, who has
bone netastasis and is destined to devel op
synptons let's say in six nonths based on
random zed trials in this group, what do |

tell hin? You won't devel op pain?
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DR SCHELLHAMMER: As | sit with
them | think I'"mvery confortable with
regard to ny experience with regard to the
adverse event profile and the statistical
I ssue of survival benefit that | know - am
aware of because of the trial analysis to
convey to theminformation that is positive
and that is optimstic. But in answer to
your detail ed question about other than an
anecdotal nenory of individual patients |
must | ook at the statistical overview as ny
endpoi nt for advising the patient.

MS5. SMTH. And Dr. Scher,
per haps we can al so provi de sone nore
I nformation on the internedi ate endpoints
that were examned in both studies. W had

secondary endpoints. In addition to tine-

to-progression, the primry endpoint, we had

time-to-clinical-progression, tine-to-
treatnent-failure and tinme-to-pain. Dr.
Frohlich?

DR. FROHLI CH: For those
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secondary endpoints, as Ms. Smth noted,
showed trends in the sane direction as shown
here. So tine-to-di sease-progression, tine-
t 0-obj ective progression as neasured only by
radi ographi c neans. Tinme-to-clinical-
progression, time-to-treatnent-failure as
wel | as tine-to-disease-rel ated-pain al
showed trends in the sane direction. It's
al so inportant to note | think part of the
chall enge with not seeing a stronger

associ ation between the two has to do with
the variability of the endpoint and in fact
how we define di sease progression at the
present tinme. |If we're seeing an effect in
overal |l survival, presumably we're sl ow ng

t he progression of the di sease subsequent to
t hat di sease progression endpoint as we
currently define it. And as |I'msure you're
aware, there's a lot of interest in divining
new ways of defining progression which kind
of integrate progression that happens over a

| onger period of tine because this event is

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

happeni ng so quickly as we currently define
It at the present tine.

DR. MJLE: W have a nunber of
questions comng up fromthe conmttees so
we have a list and |'mnot ignoring you.
What |'mdoing is with Gail we're going
t hrough the nanes. So we have Drs. Tayl or,
Al l en, Dranoff, Mrincola and Dr. Kwak.
Ckay, we'll just add to the list. So,

Dori s?

DR TAYLOR: | have a coupl e of
guestions wth regard to the CD54 up-
regul ation again. And was there a
difference in the up-regulation of CD54 in
the fresh versus frozen sanple, and what
percentage of patients were treated with the
frozen sanple, that is the sal vage
patients? And if you analyze the data with
regard to adverse events in those patients
was there any difference?

M5. SMTH  Dr. Provost? And

then I'll invite Dr. Bob Sins to di scuss
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adverse event profile of the sal vage
product .

DR. PROVOST: Roughly three-
gquarters of those patients that were
random zed to the placebo armwent on to get
the sal vage treatnent. That sal vage product
was made fromfrozen cells that were frozen
at the tine of their initial apheresis. But
ot herwi se the manufacturing process was the
sane and the product rel ease paraneters were
the sane as the active product.

When we | ook at the CD54 up-
regul ati on val ues for the sal vage patients,
If we look in the Week Zero, 2 and 4, on the
left is what | showed you in ny talk. On
the right is those up-regul ation values for
t he sal vage products. The nedi an up-
regul ati ons were the sane between those two
groups. The slight differences, you don't
see the sane bunp up in the Wek 2 and Wek
4 infusions.

DR. TAYLOR And these are
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measur enent s nmade on the product prior to
I nfusion? These are -

DR. PROVOST: These are -
correct. These are manufacturing product
rel ease val ues.

DR, TAYLOR: Ckay. And what
about adverse events? WAis there any
difference in the --

DR WTTEN:. Can | just nmake a
comrent as FDA, please? Yes. | just want
to coment that first of all we haven't done
an assessnent of conparability of the frozen
and the fresh product. |It's the fresh
product that's being proposed for marketing
so the advisory commttee shoul d keep that
in mnd, that in our mnds we want you to
focus on data related to the fresh product.
And al so, | think that what the sponsor's
going to present is if it's information that
hasn't been reviewed by FDA they'l|l |et you
know. But the conparisons that we're

focusing on are fromthe random zed trial.
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DR. TAYLOR: The question really
speaks to whet her the cardiovascul ar
acci dent incidence, cerebral vascul ar
acci dent incidence is increased based on
t hi s popul ati on.

DR SIMs: As Dr. Frohlich
mentioned in his presentation, there were
100 patients that received sal vage product,
and none of those patients experienced a
cerebral vascul ar event foll om ng sal vage
therapy. Wth regards to your earlier
guesti on on adverse events follow ng
sal vage, this slide summarizes the adverse
events. You can see in the colum second
fromthe right the 81 subjects treated with
pl acebo foll owed by sal vage have an
I nternmedi ate i ncidence of chills, fatigue,
fever, pyrexia, headache, nausea. The
percentages are internedi ate between the
si pul eucel -T-treated patients and the
pl acebo-only patients.

DR. MULE: Dr. Allen.
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DR ALLEN: | have a couple of
questions regardi ng potency of the product.
It seens fromthe data, and correct ne if
l"mwong, but it seens that essentially the
anount of CD54 up-regulation is fairly
predi ctive of patient response and actually
that the patient denographic is |ess
| nportant apparently. |Is that correct?

M5. SMTH. |t appears to be
| ndependent of the known prognostic factors.

DR ALLEN. Ckay. So based on
that then essentially you have a product
that, lot to | ot, depending on how nuch
patient up-regulation there is, patient-
specific up-regulation in your product, that
woul d probably be as good as anything for
the clinician to know. The difficulty |I see
Is it appears you have no a priori way of
defining that. So in other words your best
prognostic data is a correl ati on between
curmul ati ve CD54 over the course of three

collections and clinical outcone. So what
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are you doing in ternms of |ooking at ways to
prospectively determ ne how good your | ot

I's, how potent it is? |Is there anything you
can do to increase CD54 at the start of

col l ection, for exanple, to boost that?
Because it seens based on your data you have
two clinical studies. One study shows a
significant effect. The other study doesn't
reach statistical significance although
there's a trend. And if you | ook at the
progression data and the survival data, it
seens that there's a big difference in
basically the progression of disease in

t hose two placebo groups. One potenti al

I nterpretation would be that you really have
a product that is nore effective in a slowy
advanci ng di sease state and so ny suggestion
woul d be that we should focus on ways to
essentially get the patient's CD54 activity
up and runni ng qui cker so we can catch this
progressi ve di sease. Do you have any

conment s?
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M5. SMTH.  May | have Dr.
Provost comment ?

DR PROVOST: CD54 up-regul ation
I's a manufacturing potency rel ease
criterion. The data that | showed you for
t he Kapl an- Mei er curves canme from addi ng up
t he potency neasurenents fromthose three
I nfusions for each patient. Wile CD54 up-
regul ation correlates wth prol onged
survival, it's not the only prognostic
factor. There were other prognostic factors
that influenced survival. So one m ght be
reluctant to rely solely on CD54 up-
regulation to try and predict certainly from
one dose or one infusion to the next using
this kind of value, this manufacturing kind
of value to predict survival. | wll say,
having said that, that we're | ooking at ways
to increase the activation in CD54 up-
regul ation on cells and that is in active
devel opnent right now.

DR ALLEN: Just to follow up on
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that. So at this point though there is no -
essentially you have a product that has a
total nucleated cell count and you have a
measure of in that batch what the response
Is to the antigen, but you have - do you
have a cutoff value that you - you know,
you'll only release at X or Y? And is that
cutof f val ue based in anything like the
predi ctive values fromthe correl ati ons?

DR. PROVOST: The cutoff value is
based on manufacturing experience. W do
have a m ni num specification. W don't have
a maxi mum speci fication.

DR, ALLEN: Okay. And what is
the trend in survival for that m ni mum
specification? So in other words, if the
| ot goes out with that m ni num
specification, where does it fall on the -

DR. PROVOST: W don't - we don't
specify manufacturing criteria based on
survival data. W - these are manufacturing

criteria so that we know that the cells were
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I ncubated with antigen, that they did
respond to antigen. The other tests that |
listed in addition to the potency tests

I ndi cate that the nmanufacturing was
performed correctly and that the product is
safe for infusion.

DR. TAYLOR: That actually - ny
second question was related to dose and
right now ny understanding is your dosing is
sinply based on the ability - or based on
what you are able to obtain fromthe
patient. And is there a m ninmum dose t hat
you're giving, or is there a threshold bel ow
whi ch you haven't seen an effect?

DR. PROVOST: W have
specifications for the nunber of cells,
total nucleated cells, and that
specification is for the incom ng apheresis
package, the cells that cone in, so that we
know we have enough to manufacture and get a
reasonabl e infusion out at the end. W also

have specifications for the nunber of APCs
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and then all the safety tests, identity,
potency, et cetera. So we have experience
wth a wwde variety of cell nunbers for
t hese products, and as | indicated before
we' ve exam ned that cell dose, the TNC cell
dose. It's not particularly correlated with
- or strongly correlated with survival.
It's not as strongly correlated as CD54 up-
regul ati on.

DR. TAYLOR: But there's not a
m ni nrum CD54 dose requirenent?

DR. PROVOST: There is a m ni num
CD54 APC dose requirenent and a m ni nrum CD54
up-regul ation requirenment for the product to
be rel eased.

DR. MJLE: ddenn?

DR. DRANOFF: One of the nost
striking i mmunol ogic findings that you
I nclude in your report is the relative
frequency of responses agai nst your fusion
protein, but not against the native PAP

protein. So |I'mcurious how you have
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approached this issue, whether in fact you
know that the reactivity is devoted toward
t he novel sequence that's involved in your
fusion, but not the PAP, and whet her that
has any inplications for the relative
contribution of the PAP part of the product
to the efficacy.

DR. PROVOST: We have exam ned
the specificity of the imune reaction. The
data that you're referring to | think are
shown in the briefing docunent. |'Il bring
that up. This shows that we get a robust T-
cell proliferation i mune response when we
sanpl e bl ood, whole blood fromthe patients
at Week Zero, at baseline, and then at Wek
8 and at 16 as Mark described. But we don't
see strong responses to sem nal PAP or
GVCSF. We find a ot of responses to that
junction region because - it's not
surprising because this is two nol ecul es
fused together. Their confirmation may be

slightly different and their immunogenicity
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may be slightly different. W do see
responses agai nst PAP and we have found T-
cells in patients that are directed agai nst
PAP epitopes. So their frequency is rather
|l ow. We don't know whether this is due to
the timng or the conpartnent, whether we're
| ooki ng at peripheral blood nmay be the wong
pl ace to go. Maybe we shoul d be | ooki ng at
met ast ases or tunor sites, or whether the
assays are just not tuned up. W' re working
on that actively right now.

DR. DRANOFF: And do you know
whet her those i nmmune responses correl ate
with the degree of CD54 up-regulation in any
way ?

DR. PROVOST: They do not
correlate with CD54 up-reqgulation. Yes. |If
you have nore kind of general questions
regardi ng i mmune response | mght defer to
Dr. Levitsky.

DR LEVI TSKY: Thanks. Yes, it

I's an unfortunate wi de experience in the
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field to have difficulty in correlating
measured i nmmune responses to rel evant
antigens and in clinical outcone. |[|'ve

t hought a bit about the problemthat
specifically is before us and the uni que
fusion protein that is used as the i munogen
here clearly has neoepitopes at the fusion
junction. And | think of it as sonmewhat

anal ogous to the | arge experience with

ei ther nutated antigens or orthol ogous genes
where in fact you can raise a very strong
response agai nst the ortholog and a
relatively nbdest response against the
natural self-antigen, yet that response to
the self-antigen in animal nodels is
frequently enough to induce autoi munity
rem ni scent of the very nice work that Allen
Houten's group has done in pignented m ce.
Sol think it's still conceivable that PAP-
specific responses have in fact been
generated. It may be difficult to detect in

the bl ood and as you all know many groups
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around the world, notably the group in
Brussel s, has gone to great pains to
literally sequence T-cell receptor sequences
and find changes that do correlate, but are
far below the | evel of frequency that could
possi bly be detected in these kinds of
assays, So.

DR. MJLE: Franco.

DR. MARI NCOLA: One of the
questions that was rai sed about the i mune
nonitoring and the rel evance of the
| mmunol ogi ¢ assays. But | still think it
woul d be nice to have sone kind of evidence
that the inmunol ogic assays are relevant to
t he di sease process. And the reconbi nant
antigen per se | don't think is really
useful. But | understand that the reason -
hybri doma that you have been using to test
the recognition of the antigen presentation,
and what is that recognizing? Is that
recogni zi ng sonething that is specific to

t he reconbi nant antigen, or just to nmaybe
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the prostate antigen?

M5. SMTH: Are you referring to
the T-cell hybridomas we've used to
correlate wth our potency assay?

DR. MARI NCOLA: Yes, that have
been di scussed in the briefing.

M5. SMTH: Yes. Dr. Provost?

DR. MARI NCOLA: The R I think 1.
The RBL.

M5. SMTH: I'msorry, | couldn't
hear you.

DR. MARINCOLA: The R beta 1 |
t hi nk specific associ at ed.

DR PROVOST: Right. W used T-
cell hybridomas that are specific for PAP
peptides, PAP protein peptides in order to
assess the uptake, processing and
presentation of those PAP peptides by APCs
in this product. It's aninvitro
I mmunol ogi cal assay. |It's not an inmune
response assay. But what we have done is to

show that - these are devel opnent data that
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show that the cells in the product take up,
process and present PAP peptides to PAP-
specific T-cell hybridomas. O her fusion
protei ns which we have which are fused to
GMCSF and in a relevant antigen do not

stimul ate those antigens and stinul ate those
T-cell hybridomas as well. W've al so shown
that those cells which present antigen are
contained in the CD54 cell popul ation.

DR. MARI NCOLA: So what about
then starting patients they are expressed
the R beta 1 ANC, if they're recognized
specifically after vaccination? Wuld that
be a reasonabl e nodel to | ook at whether the
vaccine is really making a difference in the
| mmune response to the PAP antigen?

DR. PROVOST: W have used
patient cells to assess their responses in
the T-cell hybridoma assay. However,
getting those patients to donate bl ood for
t he i mmune nonitoring protocol is another

thing and that is actually one of the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

107

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

108

chall enges of a multi-center trial is just
getting enough sanpl es together so that you
can get all the immune nonitoring done.

DR. MARI NCOLA: | have anot her
guesti on about the survival analysis which
seens to be the core of the application is
the overall survival. And | have to say
that if you look at the first - second study
doesn't really show nuch difference at all
but the nbst concerning thing is when you
conbine the two. It seens to ne that
doesn't make it any better. |In fact, even
the results of the first get danpened
somrehow. And one of the reasons maybe is
that in the first study | thought there was
a pretty strong, although probably not
significant, bias in the deason score. |If
you | ook at the individuals that were | ess -
six or less, or like 26 - 27 - 26.8 percent
versus 15.6 percent. And | wonder if
sonmebody can comment on this. Maybe I'm

wrong, but.

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

109

M5. SMTH I'Il ask Dr. Mark
Frohlich to comment on the consi stency
between Studies 1 and 2 and the inpact of
d eason score on the studies.

DR. FROHLICH. A | ower hazard
rati o was observed in Study 2, 1.27, but
"Il note the magnitude of that hazard ratio
Is in fact - denonstrates a 21 percent
reduction in risk of death and kind of is on
the order of how clinical trials are being
designed. CALGB is designing a docetaxe
pl us or m nus bevaci zunab trial wth a
target hazard ratio of 1.25. So stil
clinically relevant. The p-value is |arger
because of the smaller nunber of events.

Anot her potential reason for the
smal | er hazard ratio observed in Study 2
relative to Study 1 may have to do with the
degree of inbalance between the two arns in
terns of PSA, LDH and the nunber of bony
met ast ases as shown here. And when one

adjusts for those using a Cox multiple
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regression nodel, one finds that the
treatnment effect in Study 2 is in fact as
shown in the blue here. So the unadjusted
are shown in yellow, the adjusted shown in
blue. You can see that the treatnent effect
becones nore consistent with that in Study
1. Even unadjusted there's consistency of
the treatnment effects as shown here.
They're in the sane direction and the
confidence intervals overlap. And it's

I nportant to note that there are fewer
events in Study 2, so there's actually 30
percent nore death events in Study 1 than
Study 2 so it provides - Study 2 provides a
| ess precise estimate than does Study 1.

In terns of the  eason score,
there were slight inbalances. W perforned
uni vari ate adjustnents for G eason score.
You'l |l find in your appendi x both for Study
1 and al so done for Study 2 in which the
treatnment effect remai ned consistently

strong after adjusting for d eason score.
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We found in both of our studies that d eason
score was not an inportant predictive factor
for overall survival in those patient
popul ati ons.

DR. MJLE: Larry?

DR KWAK: So | have - ny
questions focus on product characterization.
You showed us up-regul ation of CD54 for
exanpl e on antigen-presenting cells, but
what were the characteristics of these cells
t hat were being anal yzed, and how much
het erogeneity is there within patient
products and between patients? For exanple,
IS - have you done any experinent, could
GVCSF al one be responsible for the CD54 up-
regul ation, or perhaps inpurities in the
reconbi nant protein that they' re exposed to?

M5. SMTH: Dr. Provost?

DR. PROVOST: W' ve characterized
hundr eds of sipul eucel -T products, and we
can say without a doubt there's a |arge

variability in the nunber and conposition of
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the cells. That being said, the
manuf acturing process and the final results
actually accommodate a large variability in
the incomng material. Most of the
variability that we find is due to the
I ncom ng apheresis material. It conmes from
t he patients.

If | could have the slide that
| ooks at cell conpositions for the products.
It gives you a survey of the different cel
types throughout the product. W' ve
measured both in the products and in a nodel
system from heal t hy donors, neasured
antigen-presenting cells are 54-positive,
APCs, T-cells, nonocytes, B-cells. That's
shown here throughout the manufacturing
process. It just illustrates the point that
the relative ratios remained fairly constant
t hr oughout the manufacturing process and
that we have a fairly wde distribution of
those cell types in the product.

Regardi ng the CD54 assay, we use
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a flow cytonetric nmethod to neasure CD54.
We gate on the nonocyte or APC fraction -
sorry, | just pulled that down when | neant
to pull it up. Can you bring that back up?
Thank you. 1'll advance that now. This
Illustrates the nethod basically that we
gate on large CD54-positive cells. W
relate the nean fluorescence intensity which
I's shown in the bottomleft - sorry, bottom
right. Get ny left and right m xed up. The
green peak illustrates the nean fluorescence
intensity. That nean fluorescence intensity
Is related back to a standard curve derived
from beads whi ch have a known nunber of PE
nmol ecul es on each one and we use that to
cal i brate how many 54 nol ecul es there are on
the surface.

Wthin that popul ation we've
| ooked at other - we've done dual staining
anal yses to assess whether we're | ooking at
antigen-presenting cells primarily or other

cells and that's illustrated here. The
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predom nant portion of that fraction that we
gate on i s nonocyte-derived CDl4-positive
cells. Very few of them have CD3 or ot her

| i neage markers on them

And the role of GMis to activate
APCs. That's what it's doing in the fusion
protein. W can activate cells wth GV
al one, but we cannot get PAP-specific
presentation to PAP-specific T-cells with GM
alone. In addition, in the characterization
studi es we' ve done on the product GM al one
does not elicit the sane sort of cytokine
responses and ot her phenotypic responses we
get on the cells in the product.

This shows that - here we go. On
the left we have responses, CD54 up-
regulation ratios. This is from devel opnent
data. | think | presented this |ast year at
the commttee neeting. PA2024 is the
| mmuni zi ng antigen. BA7072 is an irrel evant
antigen fused to GMCSF. W get simlar up-

regul ation with those two nolecules. Allo-
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M.R responses which respond specifically to
CD54 up-regul ation or APC activation are
roughly equi val ent, but antigen presentation
to PAP-specific T-cells require the use of
t he PA2024 i nmuni zi ng anti gen.

DR TAYLOR: A question about
your previous slide. You said that 82
percent - approximately are CD54-positive
nonocytes. In the FITC data - uptake data
you showed us it didn't | ook |ike the
majority of uptake was into nonocytes. Can
you - | was confused about how t hat
correlates with this.

DR PROVOST: Let ne show you
that again. That is a scatter plot, not a
FI TC | abel .

DR. TAYLOR: But in the briefing
docunent you showed a CD54 uptake - showed
upt ake of the GMCSF PAP FI TC nolecule into
CD14-positive cells and it didn't seemthat
that was - that the nmajority of CD14 cells

took this up and yet here you're saying 82
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percent of the CD54-positive cells were
CD14-positive. And I'mtrying to understand
the difference in those. And maybe | just -
maybe it's a different denom nator

DR. PROVOST: I'mtrying to
recall fromthe briefing docunent.

DR. TAYLOR: | think that | ooks
| i ke what - yes.

DR. PROVOST: Let ne display
this. This is | believe fromthe briefing
docunent. Wiat this shows is that the
antigen is taken up by CD54-positive cells
and al so CD40-positive and HLADR- positive
cells basically shows that there are other
mar kers, co-stinulatory nol ecul es on the
cells that take up the antigen. In
addi tion, we have sone data that | believe
Is in the BLA show ng that PA2024 - FI TG
| abel ed PA2024 is taken up by CD54-positive
cells, CDl4-positive cells. Very little of
those cells stain for CD3. CD19-positive B-

cells and CD56-positive NK cells have | ow
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DR. MJLE: For the sake of tine
we have a |list of conmttee nenbers who are
still waiting for their questions. And what
| would ask you to do is we have two nore
sessions in the agenda for questions and
answers. So | would ask you to keep that in
mnd if those questions are nore related to
the topics later in the day. Wth that
said, Rich, you' re up next.

DR. ALEXANDER: | want to ask if
you assessed whether at the end the patients
were able to discern if they thought they
were on the active drug or not conpared to
pl acebo. And the reason | want to ask this
I s because sort of a followup to Howard
Scher's question is that people before they
enter a clinical trial have to be told what
the side effects of the drug are, and |'m
expecting you probably had to explain to
themthey were likely to get fever and

chills. And so if people with a 50 percent
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chance of that in the group getting the
treatnment and a nuch | ower percent in the
pl acebo, and we're aski ng what happens to
t hese peopl e and you know, why do nen who
are facing a lethal disease and want to |live
| onger actually live longer. That's a - |'m
not trying to be a Zen master here or
sonet hi ng, or a philosophical question, but
peopl e who are thinking that they're on an
active agent that wll help themlive |onger
and they want that to happen, perhaps
there's sonme way that that can happen. So |
wonder if - and it would reassure nme if they
were unable to predict whether they got the
drug or not at the end of the trial is a
typical thing that we've done in nost of the
studies that |I've been involved wth.

M5. SMTH:  Dr. Frohlich?

DR, FROHLICH: First, it's
i nportant to note that while there is a
characteristic adverse drug reaction profile

for the product overall, for exanple the
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nost common being chills as you noted at 50
percent, that neans that half the patients
don't have that. So for the individua
patient it's not entirely clear and many - a
signi ficant percentage of the placebo
patients had sone of those adverse drug
reactions. W actually perforned a survey
of the patients on the trial in a subset of
patients which essentially showed that a
third of the patients thought they were on
pl acebo, a third thought they were on
treatnment and a third said they didn't know
which is actually worse than you woul d
expect if you were anticipating a 2 to 1
random zation. So there didn't appear to be
any know edge of the patients as to which
treatment armthey were on

In ternms of influencing
subsequent therapy, the only data we have,
the only agent which has been shown to
prolong survival in this patient population

I s the agent docetaxel, and that we've
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| ooked very closely at as | outlined in ny
core presentation, unable to find any

evi dence to suggest an increased use in the
pl acebo arm a delayed tine to use in the

pl acebo arm- |I'msorry, increased use in
the treatnent arm or delayed tine to use in
pl acebo arm And we've al so perforned

adj ustnents for time-to-chenotherapy use and
the treatnment effects still remain strong.

DR. MULE: Bob.

MR, SAMJELS: Yes. My question
actually relates to the sane question and
that is that patient-related outcones are
becom ng nore of an integral part of
clinical trials, and I was curious as to
whet her or not you guys had a formal process
for patient-reported outcones included in
this, and if not, do you plan on doing it in
future studies.

DR. FROHLI CH: W have not
I ncluded formal quality-of-life assessnents

in Studies 1 and 2. Quality-of-life is
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somewhat of a chall enging endpoint to
interpret the results of, but we are
Interested in doing that potentially in
future studies.

MR, SAMJELS: Again, | guess |'m
- maybe I'mnot clear. Patient-reported
out cones are people who are on studies
reporting how they are doing, how they are
feeling, are being nore and nore put into
the clinical trial design process.

DR FROHLICH: [|I'msorry. To
clarify, that's what | neant by quality-of-
|ife assessnent. So asking the patient
specifically how they're doing, what their
I npression is, there are instrunents that
have been designed to assess that, but there
are challenges in interpreting those results
because of the variability and subjectivity
associated with them But it is an
I nportant thing to assess, | agree wth you,
and that's sonething we're interested in

doing in the future to get a better
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as they go through the process.

DR. MJLE: For the sake of tine
we have five nore individuals wth
questions, so I'mgoing to cut off this
session for questions after the fifth nmenber
of the conmttee has an opportunity to ask
their question. So next is Dr. Chanberl ain.

DR CHAMBERLAIN. Ckay. Well, |
had sonme questions about again the inmune
response elicited agai nst your product.

Most of those were already answered, but |
wanted to follow up two quick areas. One, |
guess you inplied that the - you appeared to
be getting a T-cell response against the
novel fusion portion of your antigen, but
have you followed that up at all to, for
exanpl e, by screening peptide libraries
around that fusion region to - and in
particular, can you tell whether there are
any epitopes being recognized that are on

t he PAP side of the fusion junction?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

122

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

123

M5. SMTH: Dr. Provost?

DR. PROVOST: W have | ooked a
little bit at the specificity, and we do see
reactivities against the PAP portion of the
nol ecule. W are investigating other
assays, overl apping peptides, et cetera, so
we can better characterize those immune
responses.

DR. CHAMBERLAI N: Ckay, and then
a slight followup. You may have al ready
answered this, but do you have any data in
vivo with stinmulating cells only with the
GMCSF?

DR. PROVOST: Do we have data in
vivo? No, that wasn't the objective of the
trial. W had plenty of pre-clinica
I nformation that told us that the GM al one
wasn't going to be the active agent in terns
of eliciting the prostatitis. And so we had
that fusion protein and had both ends of the
nol ecule there for different reasons.

DR SCHER: | just have a
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statistical question. Essentially the one
trial that is definitive even in a post hoc
analysis is essentially - evaluates 82
patients. And the question is how
confortable can you feel extrapolating this
I f you used Dr. Logothetis's estinmates to
55,000 nen who woul d represent asynptonatic
castration-resi stant or androgen-i ndependent
di sease. There's a |lot of sub-analysis
here, but | guess the concern is you know
again, one or two patients shift and all of
a sudden you | ose the significance. And
many of the analyses, while they do show a
relative increase in the hazard ratio, they
still touch unity. So again, how confident
can you feel in these kinds of
extrapol ati ons?

M5. SMTH: 1'd like to ask Dr.
Brent Bl unenstein to comment on the
statistical inplications.

DR BLUMENSTEIN.  Well, | think

that first of all that the size of the tria
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Is small, but | think the confidence that
you should have in the result would be
reflected in the confidence intervals. And
one of the conputations that we did was to
show that the | ower confidence interval from
this trial for exanple is higher than the
| ow confidence interval fromthe docet axel
trial. And so | think that you have - you
can take this trial wth, even though small,
that you can take the results with a great
deal of confidence. D d | answer your
questi on?

DR SCHER A little bit. But in
poi nt of fact, the populations in TAX 327
are npt conparable to this popul ation.
Those are - there's a | arge percentage of
t hose patients who had synptomatic cancer-
related pain. So |I'mnot sure that
conparison is -

DR BLUMENSTEIN. Well, | wasn't
really conparing the two trials in the sense

of that these agents would be used in the
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sanme trial, but |I'mtalking about the size
of the clinical benefit that you can observe
fromthis trial. | nmean, | understand the
di l emma facing the panel because |'ve served
on these panels before, and as usual, you're
having to base your decision on |less than
perfect data. | think it's inportant, maybe
| can review sone of the reasons that | feel
that there's conpelling evidence of efficacy
fromStudy 1, even though it's not a perfect
trial.

| think the formal evidence of
efficacy is based on survival which is a
definite gold standard in oncol ogy. But as
you probably have recogni zed, there was | ess
than conplete specification of survival in
the - the survival analysis in the protoco
and the SAP. But it's also inportant to
note that in all other respects Study 1 and
Study 2 can be characterized as wel |l -
controll ed and wel | -conducted clinical

trials.

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

127

| think that the dilemma that is
I nduced by Study 1 is really relatively
m nor conpared to sonme of the other dilemmas
t hat have been induced by ot her oncol ogy
studies. For exanple, you're not being
asked to nmake your decision based on a post
hoc identification of a subset of patients,
and you're not being asked to base your
deci sion on non-standard statistical
nmet hods, and you're not being asked to nake
your deci sion based on a variation of a
primary endpoint. You're also not being
asked to base your decision on the secondary
endpoi nt designed to neasure sone ot her
aspect of the patient's outcone. Finally,
you' re not being asked to base your decision
on a significant tinme-to-progression finding
I n the absence of a survival finding.

So the main issue is that this
Study 1 did not neet the TTP statistical
goal, and had Study 1 net that goal there

woul d be no issue considering the fact that
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there's a significant survival. So let's
tal k about that for a mnute. And there's
one possi bl e explanation of why Study 1
didn't neet the survival goal, the
statistical goal, and that is based on this
del ayed effect which you can see, and
especially in the right plot there on the
graph, that there's a |l ate-energing
separation of the Kaplan-Meier curves. Now
this has been observed in other

| mmunot herapies in the |ast few years. Now,
when there exists an identifiable

expl anation for the lack of statistical
signi ficance such as a delayed effect |ike
this, then | think you' re conpelled to take
the clinically neaningful estimate of the
hazard ratio of 1.45 fromthe tine-to-
progressi on Kapl an-Meier plot that you see
there and that also represents a 31 percent
decrease in the hazard of progression, and
use that in assessing the overall outcone

fromthis trial when you conbine the TTP
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results and the survival results. It's also
| nportant to think about whether tine-to-
progression is a putative surrogate for
survival, and | think nost woul d agree that
under ideal circunstances if tine-to-
progression is neasured well that it is a -
that there's a good reason to think of it as
a putative surrogate for survival. And what
this - the reason that this is inportant is
that in the - under the paradi gm of
surrogacy, you have the requirenent that
bot h endpoi nts neet statistical significance
and that doesn't induce the need to share

al pha between two endpoi nts where you could
make a choi ce between those two endpoints.
And if you take the evidence from Study 1's
ti me-to-progression hazard ratio of 1.45 and
accept that as an indication of clinical
significance from Study 1, then | think it's
easy to feel confortable. And in fact, |
mean this is the thought process that |eads

me to have a high degree of confidence that
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these study - the results from Study 1 are
real and that there's no inflation of the
probability of making a fal se positive
concl usi on here.

DR. MJULE: Richard.

DR CHAPPELL: [I'd like to ask
anot her question about the cunul ative CD54
up-regulation clinical results in Slide 60.
There's a very dramatic predictive effect of
the up-regulation with survival and sone of
It nmust be due to the fact that healthier
patients have higher up-regul ati ons because
I f you would overlay the placebo curve it
woul d be at about the green, it would lie
pretty much on top of the green curve and
pl acebos have zero percent up-regul ation.
Soif it were only the drug, it would be
below all of them But still, as you
denonstrated by your regression anal yses,
there is sone hint that this is a kind of
dose response effect. So either way,

patients wth good up-regul ation seemto do
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better and ny question to you is is there
any way to screen patients based on sone
prelimnary information on up-regul ation, or
do you have any baseline vari abl es, pre-
treatnent variables that would predict this
up-regul ation so that you mght be able to
apply this treatnent to the patients who

m ght benefit nost?

DR PROVOST: First, just let ne
say that CD54 up-regulation is not a
prognostic variable. Wen we're | ooking at
these data they're post-nmanufacturing and
cannot be determ ned until after the -

DR. CHAPPELL: Well, ny question
- can you create a prognostic variable as a
substitute for -

DR. PROVOST: These are
manufacturing data. W can actually - we're
I nvestigati ng now how - what ot her
I nfl uences the manufacturing mlieu m ght
have on CD54 up-regulation. And we see sone

slight variations that suggest that the
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cellular conposition m ght have an

I nfl uence, in particular granul ocytes my
have sone influence just in conpetition for
CD54 i mmuni zi ng antigen for the PAP

| mmuni zi ng antigen. That being said, this
Is nore of a kind of a global issue in terns
of overall immune responses and | think I'd
| i ke to defer to perhaps Dr. Levitsky who
could cooment a little nore broadly on this
type of a readout.

DR. LEVITSKY: Thanks. 1'd |ike
to give an i nmunol ogi st's perspective on the
observation that the cunul ati ve CD54 up-
regul ation has a correlation wth survival.
So first, just a small piece of biology.
CD54, also known as ICAM1, is one of a
series of co-stinulatory or adhesion
nol ecul es found on antigen-presenting cells
that increases when the anti gen-presenting
cell is activated. And that activation can
occur through a nunber of ways, toll-Ilike

receptors and notably CD40. Now, the reason
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|"mgoing into the biology here is because
it's at first counter-intuitive that pulling
cells out of a patient in Cycle 2 or 3 would
give you any different type of antigen-
presenting cell than you got from Cycle 1.
So how do you explain the cunul ati ve

I ncrease in the second and third cycle? And
| think the best explanation is not that the
antigen-presenting cells are changi ng, but
rather that the T-cells are changi ng that
are in the bag. The reason |'m going
through this with you is | would posit that
what they're actually neasuring, even though
It's on the antigen-presenting cells is
really reflecting the nature of the T-cel
primng that's taking place over tine. So
by that criteria, if that hypothesis proves
to be correct it in and of itself can't be a
prognostic variable. And in fact, the
conpany may not even have control over that
in terns of it being sonething that they

could control in the manufacturing process.
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It is perhaps nore indicative of a patient-
specific paraneter.

DR CHAPPELL: So is there any
way to get sonething |ike that, or a
surrogate for it in advance to know which
patients woul d benefit nost?

DR, LEVITSKY: So now you're in
the real m of who's inmmunol ogically
responsive and who isn't, and the field
hasn't gotten to that point yet.

DR. MULE: Maha? You're okay.
Kurt ?

DR GUNTER: | have two very
qui ck questions related to the CVA issue.
Perhaps | could ask both questions. |'m
guessi ng you could answer them at the sane
time. The first question relates to any
pre-clinical work which | didn't see a | ot
of description of that in the briefing
package, but were there any safety signals
related to neurotoxicity or CVA-like events

I n any pre-clinical animal studies? That's
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guestion one. Question two is |ooking at
the CVA events in the hornone-i ndependent
ver sus hor none- dependent popul ation, | was
struck by the fact that there was about 5
percent incidence in the placebo arm versus
about 1 percent in the treatnent armin the
hor none- dependent and al nost the opposite
results in the hornone-independent. So can
you think of any biological or clinica
mechani smor rationale for those apparent
di scordant results in the two groups?

M5. SMTH:  Dr. Frohlich? And
"1l conmment on your first question. W did
not have any information from our pre-
clinical studies nor our Phase | and I
studi es to suggest that there was a possible
I ncreased i ncidence of CVA in these
patients. This was not observed until we
accunul ated the safety database fromthe
Phase |11 trials.

DR, FROHLICH: And specifically

in ternms of the rat nodels that Dr. Provost
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showed whi ch denonstrated autoi nmune
prostatitis, sections of other organ systens
were perforned and there was no evi dence of
cerebritis or lynphocytic infiltrate in the
brain. In ternms of the difference between
andr ogen-i ndependent prostate cancer and
andr ogen- dependent prostate cancer, there
are trends in the opposite direction and |
think the challenge here is given the snall
nunber of events you know in total out of
this roughly 700 patients, you know 18
events in treatnent and 6 in the placebo,
keeping in mnd the 2 to 1 random zation, so
you're tal king about a small nunber of
events here. And | think the key point that
we want to nmake is given the large
confidence intervals which overlap one here,
it's hard to know whether this is a real

di fference between androgen-i ndependent and
andr ogen- dependent. And for that reason

per haps the nunbers for all studies best

reflects this. | nean | think there's no
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reason that we woul d expect that sipul eucel -
T woul d be protective in the androgen-
dependent prostate cancer setting.

DR. MJLE: kay. At this
juncture what we'll do is take a 10-m nute
break and plan to be back at 10: 30.

(Wher eupon, the foregoing natter
went off the record at 10:19 a.m and went
back on the record at 10:33 a.m)

DR. MJLE: Ckay, we'll begin with
the FDA presentation, and the first speaker
Is Dr. Wonnacott.

DR. WONNACOTT: Good norning. M
name i s Keith Wwnnacott, and |I'll |ead off
the presentations providing the FDA
perspective on sipuleucel-T. |'mco-chair
of the review commttee, and | w |
represent the product reviewteam Dr. Ke
Liuis the other co-chair of the commttee,
and he will represent the clinical review
team and present the findings - the FDA

perspective on the findings fromthe
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clinical trials. And Dr. Bo Zhen is our
statistical reviewer, and wll talk about
the statistical findings. Al though you wll
not hear fromthe other nenbers of the
review team | would Iike to acknow edge
them and enphasize that the review of this
BLA is a large, nmulti-disciplinary effort.
So I'"'mgoing to start with ny
presentation by providing an overview of the
manuf act uring process, and there are a few
points I'd |like to make about the process.
The first is that the patient cells are
col l ected by | eukapheresis. This neans that
the patient is hooked up to an apheresis
device that collects the white bl ood cells,
or | eukocytes, fromthe patient's bl ood, and
this procedure can take up to several hours.
And | nention this step because, as we've
heard, the apheresis starting material is
the greatest source of variability in the
product. The next point | wanted to point

out is that the patient cells are cultured
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w th PA2024 antigen, that is conposed of
GVCSF, which is an imune stinulant and the
prostatic acid phosphatase, which serves as
the tunor antigen. And this is the critical
step for creating an active product. And
finally, this whole process takes three to
four days, and the entire process is
repeated for each of the three infusions
that a patient will receive during the
course of therapy.

The pl acebo product is nmade in
generally the sane way as sipul eucel-T, with
t he exception that no PA2024 antigen is
added, and the cells are refrigerated rather
than cultured. |In addition, a portion of
the cells are cryopreserved at the end of
day zero processing for potential crossover
therapy. And the patients who |ater cross
over to receive active therapy wll have
their cryopreserved cells thawed and
rei ntroduced back into the manufacturing

process to be cultured with the antigen, and
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| ater admi nistered to the patients.

So this slide outlines in
slightly nore detail the inpact of the
manuf act uri ng process on the patient cells.
The apheresis starting material, when it
arrives at the manufacturing facility,
contains a variety of blood cells. The
first steps in the manufacturing process are
t he buoyant density centrifugation steps,
desi gnated BDS77 and 65. And these steps
enrich for the nononucl ear cells, including
nonocytes, B-cells, T-cells and NK cel | s.
These cells are then put into culture with
t he PA2024 antigen, and according to the
proposed nechani sm of action, the nonocytes
will take up the antigen and becone
activated antigen-presenting cells. And
we' ve heard about this. So the
manuf act uri ng process is designed to enrich
for nmononucl ear | eukocytes, and activate
antigen-presenting cells, but it is not

designed to control cell nunber, nor is it
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designed to control the relative percentages
of the different cell types. And so we hope
that the - | hope that the data | present in
the next fewslides will illustrate each of
t hese points, and provide a franework for a
meani ngf ul di scussion this afternoon about
the inplications for product quality and
consi stency.

So this slide is intended to show
that the manufacturing process does not
control the nunber of cells in sipuleucel-T.
The figure shows data from Dendreon's
clinical manufacturing experience, and I
would i ke to point out - make three
observations about the data. First, as
Ni col e said, Dendreon has established a
m ni nrum nunber of total nucleated cells
required for the apheresis starting
material, but there is no maxi num nunber,
and the range in total nucleated cell nunber
Is quite large. Second, the nmanufacturing

process does significantly reduce the nunber
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of total nucleated cells in the product,
from apheresis starting material to the
final product. And finally, in the fina
product there is no upper or lower limt for
total nucleated cell nunber, and the range
Is still quite broad. In fact, there have
been differences of greater than a
hundredfold in the nunber of cells that a
patient receives.

So this slide is intended to show
t hat the manufacturing process doesn't
control the relative percentages of cel
types in sipuleucel-T. And you've seen a
version of this figure already. It depicts
the change in relative percentage of the
predom nant cell types in the product during
manuf acturing. The predom nant cell types
I ncl ude nonocytes which express CD14 and as
you heard also are the major cell type
expressing CD54, B-cells, which express
CD19, T-cells which express CD3, and NK

cells which express CD56. The relative
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per cent ages were neasured at several steps
I n the manufacturing process, in the
apheresis starting material, after the BDS77
separation, after the BDS65 separation, and
in the final product. And what you can see
for each of the cell types is that the
change in the relative percentage of the
cell type is small due to manufacturing
conpared to the relative variability

I nherent in the patient thenselves. And of
note, the potent cells, the CD54 cells, can
range from above 50 percent to less than 5
percent of the total nunber of cells
present. So as | said earlier, the process
I's designed to activate antigen-presenting
cells, and this is consistent with the
proposed nechani sm of acti on.

So I wanted to present the
proposed nechani sm of action. And as |
nmenti oned, the antigen-presenting cells take
up the antigen, becone activated, and

process and present the antigen on the cell
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surface, all of this occurring during the
manuf act uri ng process. The cells are then
given back to the patient where the APCs are
t hought to be able to stinulate antigen-
specific T-cells that can go back and attack
t he cancer cells. So based on this
mechani sm of action, there could be a
potential delay in the effect of the therapy
as the i mune response develops in the
patient. The therapy is thus unlike other
cytotoxic cancer agents that directly kill
cancer cells. But | wll say that, while
this is the proposed nechani smof action, we
don't know if it is the correct nechani sm of
action, or alternatively, if it is the only
mechani sm of acti on.

So in the next fewslides I'I|
summari ze the types of in vitro data to
support the proposed activation and anti gen
presentation activity of sipul eucel-T.

First I would like to talk about which cells

I n sipuleucel-T are responsi ble for antigen
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upt ake, and based on all the good questions,
you've seen a little bit of this data
already. So these data show the ability of
the cell types present in sipuleucel-T to
take up fluorescently | abel ed PA2024
antigen. The Y-axis is - represents a cel
type-specific marker, and the X-axis
represents antigen uptake. So the cells
that are specific for the marker and take up
antigen wll be found in the upper right-
hand quadrant of the histograns. This data
shows that nonocytes efficiently take up the
antigen, while T-cells, B-cells and NK cells
only weakly or don't take up antigen. These
cells - or I nmean, this data show t hat
nonocytes, which are CDl14-positive, are the
predom nant cell type in sipuleucel-T that
express CD54 as it is neasured, or as the
cells are gated by Dendreon, although we
know t hat other cell types present in the
product do express CD54.

Dendreon al so provided data to
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denonstrate that the antigen-presenting
cells show i ncreased expression of co-
stimulatory nol ecules. And so these

hi st ograns show t he up-regul ati on of various
cell surface markers before and after
culture. These nol ecules are generally
recogni zed as co-stimulatory nol ecul es, and
are used to neasure cellular activation.
The expression of each of these markers is
I ncreased during culture with PA2024
antigen. And the expression of these -
Dendreon has provided data to show that, as
was asked, the GMCSF portion of the fusion
protein is responsible for this antigen-
presenting cell activation, and the
expression of these markers does not

I ncrease in the placebo product, supporting
the idea that the manufacturing process is
able to activate the antigen-presenting
cells. But as was also nentioned, it's

| nportant that there be a response to the

PAP, which is the tunor antigen, and so the
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| ast set of slides wll show that the
sponsor - what the sponsor did to correlate
- or Dendreon did to correlate CD54
expression with antigen presentation.

And so this slide shows |L-2
production by a PAP-specific T-cell clone
t hat Dendreon generated. This T-cell clone
secretes IL-2 when it is able to recognize
antigen PAP that is processed and presented
on the cell surface. The data show that
CD54-positive cells are able to present
antigen, the PAP antigen on its cell
surface, that can be recogni zed by these T-
cell clones, while CD54-negative cells do
not present antigen that can be recognized
by these T-cell clones. So the ability of
CD54-positive cells to process and present
antigen is consistent with the idea that
they are the active antigen-presenting
cells.

So based on these data, Dendreon

has established the potency assay descri bed
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that is designed to detect activated
antigen-presenting cells. Potency is
measured as a m ni num nunber of CD54-
positive cells that nust be present in the
product. CD54 is used as a marker of
antigen-presenting cells, and it's an

I ndirect indication, based on the data that
we' ve seen, that cells can process and
present antigen. Potency is also neasured
by the up-regul ation of CD54, which is a
rati o of the CD54 expression before and
after culture with PA2024, and up-regul ation
of CD54 indicates, or is a direct neasure of
cellular activation.

Wil e the potency assay tells us
sone val uabl e i nformati on about product
quality, there are [imtations. One
limtation is that the inpact of the
manuf act uri ng process on cell types other
than the antigen-presenting cells, and the
role of those cells is unknown. This is a

concern since CD54 cells typically represent
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only about 20 percent of the final product,
and as we saw, can be even less than 5
percent of the total cell population. The
rol e and i npact of manufacturing on B-cells,
T-cells and NK cells is al so unknown.
Anot her limtation of the potency assay is
that the ability of sipuleucel-T to induce
an i mmune response agai nst the patient's
prostate cancer is unknown, and we've heard
alittle bit, and Dr. Liu wll discuss a
little bit nore the i nmune response data in
his clinical presentation.

So these points sumari ze what we
hope will formthe foundation of a
meani ngf ul di scussion this afternoon.
First, the nunber of cells present in
sipuleucel-T is quite variable. Second, the
rel ative percentages of the different cel
types in sipuleucel-T is highly variabl e.
Third, sipuleucel-T contains activated
antigen-presenting cells that can process

and present tunor antigen, but the function
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of these cells when they are returned to the
patient is not fully understood. And
finally, the contribution of other cells to
product activity is not known. And so we're
asking the advice of the conmttee on the
potential inpact of these observations on
the quality and consistency of sipul eucel -T.
And that concludes ny remarks. Qur next
speaker will be Dr. Ke Liu.

DR LIU Good norning. M nane
Is Ke Liu. | amthe clinical reviewer for
this BLA. And |'mgoing to present FDA
clinical review and the findings efficacy
and safety as outlined here.

Before | start, I'd like to nmake
sure that all of us are on the sane page in
ternms of term nology for ny presentation.
Study nanes Study 1 as sponsor referred to,
D9901, and Study 2 neaning D9902A. So you
see 1is 1, 2is 2. Study agents:
si pul eucel -T you go to APCB015, and pl acebo

meani ng APC pl acebo, APCB015F neani ng frozen
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and t hawed peri pheral bl ood nononucl ear
cells as source material, and then prepared
simlarly as sipul eucel -T.

Proposed indication for this BLA
Is for the treatnent of nmen with
asynptomati c netastatic androgen-i ndependent
prostate cancer, or AIPC. The efficacy -
the basis for the efficacy claimis based on
overal |l survival difference observed in two
Phase |11 studies, D9901 and D9902A. 1In
D9901, a 4.5-nonth overall surviva
di fference was seen, and in DO9902A, a 3. 3-
nont h overall survival was seen, but not
statistically significant.

These two Phase |1l studies were
simlarly designed, random zed, doubl e-
bl i nded, placebo-controlled trials in nmen
wth asynptomatic netastatic AIPC. The
primary endpoint for each study was tine-to-
di sease-progression. D9901 enrolled 127
subjects, 82 in sipuleucel-T arm 45 in

pl acebo. DO902A pl anned 120 subject, but
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termnated early, as | will discuss |ater,
cont ai ned 65 subjects in sipuleucel-T arm
33 in placebo. Study periods are shown
here. The key eligibility criteria,
treatnment schema and treatnent reginen has
been presented by the sponsor in detail. |
wi Il not discuss this further here.

Now | turn to study design. The
primary endpoint for each study was tine-to-
di sease-progression as defined by tinme from
random zation to the first observation of
di sease progression, and assessed by three
criteria. First, radiologic progression by
scans. Bone scans at the baseline, and
every eight weeks, CT or an MRl at baseli ne,
and only if the results were positive,
repeat every eight weeks. It should be
noted that, by this study design, the soft
ti ssue di sease progression in bone-only
subj ect may have been m ssed because of a
| ack of regular scans for soft tissue. The

second criterion for the di sease progression
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was new onset of cancer-related pain
correlated with X-ray findings. The third
one was occurrence of the clinical events
such as pathologic fracture, cord or nerve
root conpression, or other clinically
signi ficant disease-specific events. The
second endpoint is shown on this slide. |
am not going to read them

Statistical assunptions are as
follows. Based on sponsor's past Phase ||
experience and review of literature, the
medi an tinme-to-progressi on was assuned for
pl acebo armto be 16 weeks. For the
si pul eucel -T arm predicted to be 31 weeks.
The trial was designed with 2 to 1
random zati on of sipuleucel-T to placebo, 80
percent power and 5 percent of two-sided
al pha error.

Now | turn to efficacy results,
starting with D9901 first, foll owed by
D9902A. This slide shows D9901 patients'

denogr aphi ¢ and basel i ne characteristics.
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There's no significant inbal ance between two
arms for nedian age, ethnicity, or ECOG
performnce status. However, about 90
percent of subjects are Caucasian nmen, with
10 percent of subjects being other ethnic
popul ati ons. Because of this under-
representation of other ethnic popul ations,
It is not known whether the study results
can be generalized to the genera
popul ati on, because the biol ogy and
prognosis of the prostate cancer in other
et hni ¢ popul ations may be different from
t hose of Caucasi an nen.

This slide shows distribution of
di sease status between the two arns in Study
D9901 subjects. There are sone inbal ances
noted in G eason score, disease |ocation,
and nunber of bone netastases per subject.
For exanpl e, sipuleucel-T armhad nore
subj ects who had | ower @ eason score, and
nore subjects with bone-only di sease, and

has nore subjects with nore than 10 bone
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net ast ases per subject than placebo. On the
ot her hand, placebo arm had nore subjects
who had higher a 3 eason score, and nore
subjects with disease | esions in both bone
and soft tissue. These inbal ances could
have led to the biases to the study results.
However, sensitivity analysis indicated that
t hese i nbal ances did not have inpact on
overal |l survival results.

Now the results for D9901.
Pri mary endpoi nt, tinme-to-disease-
progression, or TTP. One hundred twenty-
seven subjects random zed, 114 had di sease
progressi on events. No deaths prior to
progression events. Progression was
docunented by imaging in 97 subjects, by
clinical events in 10 subjects, and by new
onset of disease-related pain correl ated
Wi th imaging in seven subjects. Shown here
I's the Kapl an- Meier curves for primry
endpoint TTP. Top curve sipul eucel -T,

bottom curve APC pl acebo. Al though the
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curve appears to be separating around Wek
10, there was no overall statistical
signi fi cance between the two curves. The p-
val ue was 0.085. Median TTP in sipuleucel-T
armwas 11.1 week, placebo, 9.1 week. As
you recall, the sponsor presented p-val ue of
0.052. That was a change from 0.085 after
initial analysis. This change fromO0.085 to
0. 052 was based upon unbl ended audit of
clinical data, and revisions in the
progression dates, primarily driven by the
change of progression dates, or censoring
fromtwo subjects in a study with a small
sanpl e si ze.

In addition, difficulties in the
Interpretation of TTP results are shown in
these slides. First, overestimation of
time-to-progression. The sipuleucel-T arm
presuned TTP was 31 weeks. Actually
observed was only 11.1. That's about one-
third of the prediction, illustrating the

overestimation of the TTP in sipuleucel-T
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based on non-randonm zed Phase || study.
Second, nedi an progression occurred before

t he schedul ed second assessnent for
progressi on around Week 16. Third, |ack of
soft tissue scans in sone bone-only subjects
could have m ssed the detection of the soft
ti ssue progression in the subject according
to the study design. Lastly, sone
progression dates in sone subjects were not

I nt er pretabl e because of the protocol

viol ations. Thus, FDA considers the p-val ue
of 0.05 by log rank test to be the primry
results fromthe primary anal ysis specified
In the protocol, and the p-value of 0.052 to
be derived froman exploratory analysis. To
conclude on TTP, D9901 failed to show a

si pul eucel -T treatnent effects on the
primary endpoint in delaying tinme-to-
progression. There was no difference
observed between the two arns for any of the
foll ow ng second endpoints as |isted here.

Now, D9901 overall surviva
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results. Shown here are the Kapl an- Mei er
survival curves for D9901 subjects. Top one
I's sipuleucel-T, bottomone is placebo.
There was a separation of the curve
occurring around Month 10, and this
separation remai ns throughout the study
period. There was an overall statistical
significance between these two curves, p-
val ue equal to 0.10. Median survival tine
for sipuleucel-T armwas 25.9 nonths, for
pl acebo 21.4 nonths, 4.5-nonth difference.
Looki ng at survival rate, at Month 36 where
the data was cut off, 34 percent of
si pul eucel -T subjects were still alive, and
11 percent of placebo subjects were stil
alive, 23 percent difference, also reached
statistical significance. Dr. Bo-@ang Zhen
wi |l discuss to you about how to interpret
those p-values in his presentation.

There are several factors that
m ght have potentially conpounded overall

survival results observed i n D9901. First
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was a crossover. This crossover could have
actually negated the overall surviva

results observed in D9901. The other one is
chenot herapy use. The hi gher percentage and
earlier, longer, or higher dosage of

chenot herapy in sipuleucel-T subjects could
have |l ed to increased overall survival

di fference observed in DO9901. Now | ooki ng
at crossover, 75.6 percent of placebo

subj ects was crossover to receive this
APC8015F, a different product other than the
si pul eucel -T. Looki ng at chenot herapy use,
shown here is a percentage of the subjects
who recei ved chenot herapy after disease
progression. Actually, the higher

per cent age of placebo subjects received
chenot her apy, either taxane or any

chenot herapy. Analysis of the tinme from
random zation to first chenotherapy use al so
perfornmed, which did not suggest an early

I nitiation of chenotherapy in sipuleucel-T

subj ects. However, the dose and cycl es of
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chenot herapy were not collected during study
period. Thus, although unlikely, the
potenti al chenot herapy confounding effects
on overall survival cannot be rul ed out.

To summari ze for D9901 efficacy
results, 127 subjects randomzed 2 to 1, to
si pul eucel -T, to placebo, a small sanple
size. No difference was observed between
two arnms in the pre-specified endpoint.
Overall survival analysis, however, reveal ed
a 4.5 nonths difference in the nedian
survival in sipuleucel-T arm

As Dr. Provost and Dr. Wnnacott
descri bed earlier, CD54 up-regulation was
used in the potency neasurenent. Shown here
Is the correlation of the CD54 up-regul ation
and survival in Study DO901 subjects using
the nean. The top curve is the curve for
si pul eucel - T subj ects whose CD54 up-
regul ati on above the nean, the mddle curve
IS the subjects, sipuleucel-T subjects wth

CD54 up-regul ati on bel ow the nean, and the
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third curve is placebo subject. It appears
that a higher CD54 up-regul ation had better
survival. However, the results are
difficult to interpret because of the
followng. It's not known whether this up-
regul ati on of CD54 results represents
intrinsic property of the individual
patients. Meaning, if patients are going to
do better would have a hi gher CD54 up-
regulation, or it's due to the intrinsic
property of the individual products after
manuf act uri ng process. Should be noted that
t he placebo cells did not undergo the
simlar manufacturing process as sipul eucel -
T, or this up-regulation is due to other
factors.

Anot her anal ysis, as Dr.
Wbnnacott alluded to earlier, was the T-cel
stimul ati on i nmune response nonitoring.
Shown here are the T-cell stimulation assay
in alimted nunber of sipuleucel-T and

pl acebo subj ects anal yzed at Wek 8 and Wek
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16, nornalized to Week Zero, using antigens
of PA2024 or human sem nal PAP. End results
are conpared between the two arns. |t
appears that the sipuleucel-T subjects had a
hi gher T-cell stimulation index. Again, the
results are difficult to interpret because
the proliferation assay used was not the
direct neasure for T-cell response, and
assays perforned were only in a small subset
of patients. Mre difficult to interpret,
as we had a little bit of discussion, was
the fact there's no i nmune response were
found to the human PAP.

Now | turn to DO902A efficacy
results. Alittle history about D9902. It
was simlarly designed as D9901, planned to
enroll 120 subjects, and primry endpoi nt
was timnme-to-di sease-progression. |t was
term nated early because of D9901 overal
negative efficacy results. At the tine of
term nation, 98 subjects already enroll ed.

The study was renaned the DO9902A. Because
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of this early termnation, this study
contai ned insufficient sanple size, not
powered to see a difference in TTP or
overal | survival

This slide shows D9902A subj ect
pati ent denographic and baseli ne
characteristics. There's no significant
| nhal ances between nedi an age - between two
arms for nedian age, ethnicity, or ECOG
performnce status. However, again noted is
90 percent of the study subjects being
Caucasi an nen wi th under-representation of
ot her ethnic populations. This slide shows
the distribution of disease status in D9902A
subj ects between the two arns. The sane
patterns of inbalances were noted here in
d eason score, disease |ocation, and nunber
of bony netastases per subject as noted in
the Study D9901.

Now the results for D9902A.
Primary endpoint tine-to-di sease-

progression. Shown here are two curves of
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si pul eucel - T and pl acebo Kapl an- Mei er curves
basically overlaps each other. No
statistical significance. P-value is 0.719.
The nedi an tine-to-progression was 10.9
weeks in sipuleucel-T arm and 9.9 weeks in
pl acebo arm which was consistent with
what's seen in Study D9901. Survival for
D9902A. Shown here is the Kapl an- Mei er
survival curves. Top curve is sipuleucel-T,
bottom curve is placebo. There was no
overall statistical significance between
these two curves. P-value equal to 0.331.
Medi an survival tine for sipuleucel-T, 19
nont hs, and pl acebo, 15.7 nonths, 3.3 nonths
difference. It should be noted that the
survival time in this study was shorter than
the counterparts in the D9901, which
suggests that the patient populations in
these two studies may not be exactly the
same. To summarize for D9902A efficacy
results, 98 subjects randomzed 2 to 1 to

sipuleucel -T to placebo. Simlar trial
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desi gn and execution as D9901. St opped
early, insufficient sanple size to detect a
difference in TTP or overall survival.

Now | turn to safety eval uation.
The nean anal ysis were derived from D9901
and D9902A dat abase, which included 146
subj ects who received sipul eucel -T, and 76
subj ects who received placebo. In addition,
t he sponsor submtted an updated infornation
on cerebral vascul ar accident events, or CVA
events, included CVA events from ot her Phase
11 trials, D9902B and P-11. The conplete
saf ety dat abase update was suddenly | ast
week to include a total of 461 subjects in
si pul eucel -T, and 231 subjects who received
a placebo. Looking at infusion exposure,
vast majority of subjects received schedul ed
three infusions, about 90 percent in each
arm This slide shows death events in these
two studies. Mst subjects died from
di sease progression, and it appeared that

fewer sipul eucel -T subjects died from
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prostate cancer, 65 percent versus 78
percent. No deaths were reported within 30
days after last infusion. Noted here was
the deaths related to CVA increase in the
sipuleucel -T arm 4.6 percent versus 1.5
per cent .

This slide shows serious adverse
events other than death in these two
studies. Noted again was the increased CVA
events anong ot her events in sipuleucel-T
armwas 2.0 conpared to none in placebo.
This slide shows common adverse events that
occurred in nore than 10 percent sipul eucel -
T subjects in these two studies. Adverse
events listed here occurred nore often in
si pul eucel -T arns conpared to pl acebo,

I ncluding chills, pyrexia, headache, and
others as listed in this table.

Now, I'Il turn to the CVA events.
As you saw previously, it appears that nore
CVA events were observed in sipuleucel-T

subjects than in the placebo. The sponsor
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subsequent |y updated CVA safety information,
whi ch i ncluded D9902B, 198 subjects in
si pul eucel -T, and 96 subjects in placebo.
D9902B i s another Phase |1l study with
simlar patient popul ati on as D9901 and
D9902A. Ongoing, study is still blinded.
Al so updated information for CVA incl uded
116 subjects of sipuleucel-T, and 59
pl acebo. I n another Phase Il study, P-11,
which closed to enrollnent with a different
pati ent popul ati on whi ch was androgen-
dependent prostate cancer, gave rise to a
total of subject nunmber for the CVA sunmary
of 461 for sipuleucel-T, and 231 for
pl acebo.

For all subjects fromthese four
random zed trials, the rate of CVA was 3.9
percent in sipuleucel-T conpared to 0.6
percent in placebo, odds ratio 1.52. The
deaths attributed to CVA was 1.5 percent in
si pul eucel -T conpared to 0.9 percent, odds

ratio of 1.76. In the proposed indication

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

167

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

168

for intended popul ati on, androgen-

| ndependent prostate cancer, the CVA rate
was 4.9 percent in sipuleucel-T conpared to
1.7 percent in placebo. The deaths
attributed to CVA in sipuleucel -T arm was
2.0 percent conpared to 1.2 percent, the
odds ratio 1.76. In P-11, the different
pati ent popul ation, ADPC, the CVA rate

I ncrease went to the other direction, higher
in the placebo arm Percentage was 5.1
percent conpared to 0.9 percent in

si pul eucel -T. And no deaths were
attributable to CVAin P-11. So overall in
these four Phase Ill trials, a higher

per cent age of CVA event was observed in
subj ects who received sipuleucel-T, 1.3
percent nore than the placebo.

To conclude on safety, alnost all
si pul eucel - T subj ects devel oped adverse
events, not different from placebo. Most
AEs were Grade | or Il, and resolved wthin

48 hours. Twenty-four percent sipul eucel-T
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subj ects devel oped serious adverse events
not different from 23 percent of placebo-
treated subjects. Although the difference
did not reach statistical significance, the
I ncreased CVA events observed in sipul eucel -
T subjects is a potential safety signal.

To conclude on efficacy, neither
studi es of D9901 and D9902A net pre-
specified efficacy endpoint. However,
survival analysis revealed a 4.5-nonth
overal |l survival difference, statistically
significant in DO901, and a 3. 3-nonth
overal |l survival difference in DO902A, which
was not statistically significant. This
slide shows the advantage of using overal
survival in cancer clinical trials as
contained in the FDA draft gui dance docunent
entitled Cinical Trial Endpoints for the
Approval of Cancer Drugs in Biologics.
Overall survival is the nost reliable cancer
endpoi nt, usually the preferred endpoi nt,

and studi es can be conducted to adequately
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assess it. An inprovenent in survival is a
clinical benefit. The endpoint is precise
and easy to neasure, docunent by the date of
death. Bias is not a factor in endpoint
measurenent. Denonstration of a statistical
significant inprovenent in overall surviva
has supported new drug approvals.

Now, let's |ook at overall
survival difference in D9901. This 4.5-
nont h nmedi an survival difference is
clinically nmeaningful, but it has the
followng limtations, as Dr. Bo-Guang Zhen
W Il discuss in detail in his presentation.
First, post hoc analysis. All survival
anal ysis were done post hoc, because
survi val was not the pre-specified endpoint,
the primary nethod for survival analysis,
and its conparison was not pre-specified.
Second, it's one study with a small sanple
size, so the difference could be due to
chance alone. Therefore, uncertainties

exi st regarding the persuasi veness of the
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survival results in the support of
si pul eucel -T BLA efficacy claim and that's
the reason why we're all here to discuss
t hese issues today, and FDA would like to
seek advice fromthe advisory commttee.
Now | turn the podiumto Dr. Bo-Guang Zhen,
who is going to discuss the overall survival
difference fromstatistical perspective.

DR. MJULE: Thanks, Dr. Liu.

DR. ZHEN. Good norning. M

name's Bo Zhen. |'ma statistical reviewer
for FDA. |'mgoing to present statistical
review and findings. First, | wll give a

qui ck review on efficacy results, and then
bring up the issues in survival analysis,
and the limtations of using post hoc
analysis results. Then | will describe the
chal l enges we are facing for this BLA from
statistical standpoint.

Here is the quick review. Data
fromtwo Phase Il studies were submtted to

support license application. | call them
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Study 1 and Study 2. Both studies failed to
meet the primary endpoint, and also failed
to denonstrate statistical significance for
ot her pre-specified endpoints. The key
efficacy evidence was based on the
difference in overall survival between the
two arms. So the focus of this talk will be
on survival.

Here is the review for surviva
analysis. The sanple size is relatively
small for Study 1 and Study 2. And the
differences in nedian survival between the
two arns is 4.5 nonths for Study 1, and 3.3
nonths for Study 2. However, there are
hi gher levels of variation. As you can see
there, the confidence interval for nedian
survival between the two arns, they are
over| apped. And the | ower bounds of the
confidence interval for hazard ratio is
1.13, which is quite close to 1. One neans
there's no difference between the two

groups. And al so the survival experience
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between the two studies are quite different.
The pl acebo patients, the nmedian survival in
Study 1 is 21.4 nonths, conpared to the
treated patients, the nedian survival in
treated patients in Study 2. This
difference could be due to the difference in
basel i ne characteristics between the two
studi es, and al so could be due to the

vari ation, because the sanple size is
relatively smaller for both studies.

This slide shows sone of the
sensitivity analysis for Study 1. P equals
0.01 fromlog rank test. And this p-val ue
reduced to 0.002 using the Cox regression
nodel after adjusting for a set of
covariates. However, there are so nmany ways
to use Cox regression nodel. You can sel ect
different sets of covariates. You can also
pick different scale for a covariate. For
exanple, in the way you use the original
scale and use the log scale for PSA and the

power points for bone netastases. As you
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can see there, different nodels. Using
different nodels can conme up with different
hazard rati os and p-values. This one you
get a p-value, it's 0.002, which could be in
one of the best case scenario. And this
one, you've got p-value of 0.078, which is
not statistically significant. That could
be in one of the worst case scenario. And
this one is 0.048. The other critical
I ssues in using Cox nodel is excluding
patients fromthe nodel because of m ssing
covariate data. For this nodel, 10 patients
were excluded. And the next slide will show
you how bias can be introduced by excl uding
patients fromthe nodel.

This slide shows that sipuleucel-
T treated patients who were excl uded from
t he nodel had a nedi an survival of 19.4
conpared to the rest of the treated patients
in the nodel. And in contrast, placebo-
treated patients excluded fromthe nodel had

medi an survival is 22.1 nonths conpared to
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the rest of the placebo-treated patients.
This is how bias could nmake the p-val ue | ook
smal l er, and al so nmake the treatnent effect
| ooks much better than what it shoul d be.
Here is the summary for Study 1.
Excl usi on of patients due to m ssing
covariate data could | ead to biased
estimate. This bias could be in either
direction, which neans you could increase
the treatnent effect, or decrease the nethod
of the treatnent effect. Al though p-val ues
for treatnent effect were greater than 0.05
in a few sensitivity analyses, the majority
of the sensitivity analyses result in a p-
value of less than 0.05. So the sensitivity
anal yses supported the statistically
significant findings for overall survival
for Study 1. However, | used quotation
mar ks here. Means the so-called statistical
signi fi cance have the p-value |ess than 0.05
w t hout adjustnent for nultiple conparisons.

| wll have nore di scussions for these
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| at er.

And for Study 2, p equals 0.331
based on log rank test. Al so excluding
patients in Cox nodel could also lead to
bi ased estimte. Hypothesis test for
treatnment effect in Cox nodel resulted in a
p-val ue range fromO0.023 to 0.642. However,
I n nost anal yses, p is greater than 0.05, so
the sensitivity analysis did not support the
statistically significant findings for Study
2. | also used quotation marks here. This
graph summari zes the efficacy survival
results. Sone of you would like to | ook at
the scale on the |log scale. But | used the
informatic scale just in order to be
consistent with the other presentations.

So the sensitivity analysis
support the statistically significant
findings for Study 1, but not for Study 2.
So it seens the difference in Study 1 is
real. However, is this difference

statistically significant? |In other words,
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Is this difference due to the treatnent
effect, or by chance alone. There are sone
| ssues here for these kinds of analysis.
Here's the issues in survival analysis.
Overall survival as an endpoi nt was not
defined in either study protocol. A
statistical analysis nmethod for the primary
conparisons in overall survival was not pre-
specified. Because of these two reasons, soO
the al pha | evel, which neans the probability
of making a fal se positive claimfor
treatnment effect was not allocated to the
primary test for overall survival. W cal
this as post hoc analysis. And the post hoc
analysis make it difficult to interpret the
hypot hesi s test result.

To know the limtations of post
hoc analysis, first of all we should know
what is a well pre-specified analysis. For
this type of analysis it is very essenti al
to, nunmber one, define endpoint clearly,

descri be statistical analysis nethods, and,
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if 1t's nore than one nethod, state which
one woul d be used for primry conparison,
and set the al pha level, which in general is
0.05 level. These are also called
statistical significance |evel sonetines.
And al l ocate the al pha level to each test if
multiplicity adjustnent is needed. Then one
Is able to say the difference is
statistically significant or not based on
the p-value fromthe primary conpari sons.

O herwise, it is difficult to interpret the
p- val ues.

And this slide has nothing to do
with the subm ssion, but it's very inportant
for statistical concepts. | use
hypot heti cal cases just to show the
interpretation of p-value in studies with
pre-specified anal ysis. Just hopefully,

t hrough these hypothetical cases, you
understand how difficult to interpret the p-
val ue from post hoc analysis. Three

different designs are presented here. Trial
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1, there's only one primary endpoint here,
but three primary conparisons, two for
interim and one for final. |In order to
control the alpha level, that's the
probability of making a fal se positive claim
for treatnment effect. At the 0.05 level, we
need to split this level into several parts.
This is one of the ways to split the |evel.
If this is the p-value you obtained fromthe
hypot hesis test, they are now statistically
significant, although you can see this one
Is 0.01, because it is greater than the
correspondi ng values. And Trial B and C
have two primary endpoints, one prinmary
conpari sons for each endpoint, and this is
the way how they split the alpha level. |If
this is the p-value you get fromthe

hypot hesis test, this trial is also not
statistically significant. So therefore, if
you want to control the probability of
making a false positive claimfor treatnent

effect under this level, 0.05 level. So al
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these trials should be considered failure.
So fromthe previous slide we
show t hat obtai ning a p-value of 0.01 or
| ess than 0.05 may not al ways be consi dered
statistically significant in the well pre-
specified analysis. Wen a study fails to
neet its primary endpoints, there's no al pha
| eft for other endpoints analysis. So
literally, neans from pure statistical point
of view, the difference in other endpoints
shoul d not be considered statistically
significant. Therefore, it is very
difficult to interpret the hypothesis test
result for overall survival in Study 1.
Because in post hoc anal ysis, one
coul d keep conducting hypothesis tests for
treatnment effect on different endpoints and
- or on the sane endpoint using different
anal yses nethods. Just as | show you the
Cox regression nodel for Study 1, different
met hods, you woul d cone up with different p-

val ues and hazard ratio. Then one - it's
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very easy to obtain a so-called
statistically significant result, even when
there's no treatnent effect. So if overall
survival is one of the many unspecified
endpoi nts, under testing it is very possible
that a p-value of 0.01 was observed just by
chance. However, survival is not one of the
many, many endpoints that can be randomy
selected for testing. Survival is a
preferred endpoint for cancer trial. As
Dendreon and Dr. Liu just nentioned, this
endpoint is reliable, clinically neaningful.
This is why we are here seeking advice from
t he advi sory comm ttee neeting.

But here's the changes in
survival analysis. Since the analysis was
based on post hoc analysis. So it's
difficult to interpret the p-value. Here's
0.01 for Study 1. Even soneone can nmeke a
judgnent, this 0.01 is statistically
significant. But that statistical

significance only denonstrate in Study 1,
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t hough there's a trend for Study 2. And the
| ower bound of 95 percent confi dence
interval for hazard ratio is 1.13, quite
close to 1, so these results also nay not be

that robust. That's the end of ny talk.

Thank you.

DR. MULE: Thanks, Dr. Zhen.
Ckay, we'll open the floor up for questions
fromthe commttee. And again, | just want

you to be cogni zant that the questions nay
come up this afternoon again. So why don't
we proceed and see what we have.

DR HUSSAIN. This is a question
not so nmuch on the presentations, but to the
FDA based on the docunents you provided us.
When | | ooked at the tinelines and the
di scussions and the summaries of these
di scussi ons and agreenents between the FDA
and the sponsor, one is left wth the
| npression that the FDA did agree to a
progression - sort of tinme-to-progression

endpoint for a possible registration trial.
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I s that accurate?

And if that's the case, in
another commttee that |I'mpart of, ODAC, it
was clearly made by several FDA
representatives that in the - the
progression-free survival wll be only
accepted in lieu of survival if sonehow it
was proven in that disease entity as being
predictive. And there are sone nenbers
sitting in the back; they can confirmif |I'm
m squoting. And that it's ny understandi ng
since in prostate cancer progression-free
survival or tinme-to-progression have never
been proven to be predictive of survival,
that generally this would not be accepted
for the purpose of registration. Can you
clarify that for us, please?

DR WTTEN: | can't comment on
what we would or wouldn't accept in general,
and | do want to point out a couple of
things, and one is sone of these trials are

devel oped as the discussions take place, and
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then there are subsequent, you know,
scientific informati on and di scussions that,
you know, that m ght informthe devel opnent.
But if we have an ongoing trial, we, you
know, we may have devel oped that trial prior
to those discussions. W do participate in
t he endpoi nt devel opnent program w th ODAC.
We have representatives there, and so we're
- you know, we do keep in m nd what those,
you know, what those discussions are.

DR HUSSAIN. Yes, | can't help
but feel that there is an inconsistency in
t he FDA position on what would be or woul d
not be accepted for a registration purpose.
So here we heard that survival is an
endpoint that is accepted. That's not an
I ssue. That's not a problem In ny two
years on ODAC, | amleft with the inpression
that, in a disease where there's never been
surrogacy denonstrated, a progression-free
survival wll not be accepted, or tine-to-

progression is not accepted. So ny question
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goes back to 1999 and thereafter, the
conversations. Wy would, say, the CBER I
guess accept it, but not CDER accepts it.
That's ny request for clarification.

DR, WTTEN. Well, maybe | didn't
explain it clearly, but we do collaborate
wth the Center for Drugs in these
di scussi ons about endpoints. But when there
are studies, they may be devel oped prior to
di scussions, and so you have to | ook at the
study devel opnent based on where the science
I's, where the field is, and, you know, the
FDA al so, when they design trials, they have
to do it based on what the information is at
that tine. So there nmay be subsequent
di scussions that would affect studies, you
know, future studies in that area, but you
don't go back, you know, | don't think
anywhere in FDA that you then go back in
general and |look at all the studies you have
ongoi ng and ask sponsors to redesign those

trials. So | think that's, you know, that's
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true here. That's true in other
I ndi cations. That's true el sewhere. And,
you know, | think in this case, you know,
what we really are focusing on nowis, is
survival, which I think is not disputable as
sonet hing that, you know, should be | ooked
at in one of these trials, or would be
desirable to ook at in one of these trials.

DR. MULE: Howard?

DR SCHER: So | guess there's no
argunent that overall survival is a
definitive endpoint, and that's what we're
all seeking to achieve with our treatnents.
And the question | guess we're being faced
wth is, how do we estinmate what the
probability of this being an incorrect or
fal se positive conclusion is. And | was
wondering if the statisticians m ght coment
on that to sone degree.

DR, ZHEN. Well, ny comment is |
don't have any way to estimate the

probability of making false positive claim
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for the treatnent effect, which neans the
Type 1 error rate. W don't knowwth this
study. | don't see any nethods to estinate.
There's the use of the al pha level for the
primary endpoint. That's it.

DR. MIULE: Kurt?

DR. GUNTER: Thank you very nuch.
" mnot a biostatistician, but | understand
that survival, overall survival is a gold
standard endpoint. | wonder if the - you
could comment on the use of the |og rank
test. | see that used a lot in survival
analysis. |Is that a standard way - woul d
that be considered a gold standard test for
estimating survival?

DR ZHEN: |I'mnot sure | can
think log rank test is a gold standard way
for survival. | can see many studies that
use log rank test. But also there are sone
studi es al so use Cox regression nodels too,
and there's al so pros and cons between these

two nmethods. But for these type of data
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sets | would prefer - for the post hoc
analysis, | would prefer to | ook at the
values fromlog rank test, because if you
use nodels, you could end up wth excl uding
sonme of the patients due to the m ssing

I nformation for covariate data sets. That
could introduce a |l ot of bias there.

DR. MULE: Maha?

DR HUSSAIN. This is a question
perhaps for Dr. Chappell and Dr. Zhen, but
Dr. Zhen first. [If - so the sponsor
presented how changes in a coupl e of
patients brought the p-value down to 0.052,
and | understand the FDA position about not
accepting that. And supposing there was a
third patient, and that p-value cane down
smack into 0.045. Does that nean if a
survival - in that setting, if the surviva
was not a primary or secondary endpoint, and
their primary endpoint hit the p-val ue that
was unequi vocal ly positive, would we still

be here? Do you understand what |I'mtrying
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to say here?

DR WTTEN. Can | answer that?

DR, HUSSAI N: Pl ease.

DR WTTEN: Because |'m not sure
It's a statistical question versus, you
know, just a general FDA question. And I'l|
just say it's a little bit hard to answer
hypot heti cal questions |like that. You know,
we're given the application based on
survival. W think there's no question that
this application shows that the study failed
in terns of tinme-to-progression. And so
what we would do if the study had shown
sonething else, | don't think we really can
answer that. | think we, you know, we
really want to focus on what did the study
results as denonstrated in this study nean.

DR, HUSSAIN: | still think it's
statistical, but I'"mgoing to accept your
answer. Because you went through the whole
trouble of explaining why is it if your p-

val ue was not significant for your primry
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endpoi nt, why the rest of it doesn't flow,
but I will accept that.

| guess ny question is this.

It's ny understanding fromcoll eagues within
t he Sout hwest Oncol ogy Group, biostatistica
col | eagues, that in - there had been at

| east literature or exercises in terns of
simul ations driven by different sanple sizes
and estimates of error rates based on the
sanpl e size. Can anyone fromthe

bi ostati stical group here comment about that
by any chance? Because it goes to the heart
of the sanple size in this case. That a
trial wwth a | ower sanple size, you have a
hi gher chance of potential error as opposed
to a 700-patient trial.

DR. ZHEN: | can just have like a
general coments. That's true, if you have
a very small sanple size, the variation is
| arge, and there's always raise the issues
t hat when you see sonething different, it's

di fference due to treatnent effect or due to
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just by chance alone. There's always issues
there, unless you have like a | arge sanple
size to stabilize everything. That's one
I ssue is sanple size, small sanple size.
But the other things also inportant is the
al pha level. Wen you use up all the al pha
| evel , and then there's no al pha |evel left,
you apparently just conpare to zero. So it
beconmes difficult to interpret that kind of
results, too.

DR. CHAPPELL: | agree with Dr.
Zhen, and woul d rephrase that there's
various issues. One, bias has been
menti oned, but if one avoids dropping
m ssi ng data and the random zation w ||
elimnate the bias, so I'mnot so worried
about that. Another is the test used, but
|l og rank, if not the gold standard, is the
nost common. And the third, as Dr. Zhen
el oquently put it, is the division of the
al pha, which an informal way of descri bing
that is worrying about fishing, a fishing
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expedition after the analysis has been done.
We're not so worried about what will be done
I f you specify the protocol, but picking
what has been done afterwards, and
statisticians have no way of adjusting for
all the multiple possibilities of what m ght
have happened.

DR. MJLE: Doris?

DR, TAYLOR I|I'mtrying to -
excuse ne. Trying to speak. I'mtrying to
under stand what the likelihood is of
underestimating or incorrectly estimting
the rel ationship between active treatnent
and cerebral vascul ar accidents. And then
you didn't nention anything about the
tenporal relationship trend between active
treatnment and those accidents. |Is there
anyt hi ng that we can understand fromthose
data that is statistically neaningful?

DR LIU  You were asking about
the onset of CVAs after the product

adm nistration in each of the two arns.
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Actually, | think the sponsor may have the
better answer for that. They did - yes.

DR TAYLOR: | guess the
statistical part of ny question is, the data
we saw earlier this norning, we were told
there was no good evidence for a statistical
rel ati onship between an increased risk for
cerebral vascul ar accidents and the active
treatnent. And | guess |I'm asking for your
Interpretation of that. Do you concur with
t hat assessnent?

DR BRAUN: |'d just like to
address - ny nane's Mles Braun with the
D vision of Epidem ology at CBER. And one
needs to realize that, as we were
di scussing, there is one primary outcone
that was specified in the study, and Dr.
Zhen spoke very well about the statistical
aspects of that. Once one enters into the
multiplicity of adverse events which are
alnost infinite that can occur, the concept

of asking to assess the statistics | think
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I's very challenging, and a | ot of the
certainty that's associated wth specifying
primary endpoints falls away. And so to
sonme extent, | think one is left with a
clinical kind of assessnent, and a | ot of

j udgnent needs to be used. And | think
tinme-to-onset is certainly one that we use
in biological plausibility, but I think it
becones, except in exceptional

ci rcunstances, not necessarily a statistical
| ssue. Thank you.

DR. MULE: Bill?

DR TOWORD: Thank you. [I've
heard it said twice that if a difference was
noted at 10 or 11 nonths, that we woul dn't
be here. So I'll turn that around and ask,
at 36 nonths, was this trial continued at
the request of the FDA? How does the FDA
deal wth a situation where when the trial
I's continued on a difference or possible
difference is noted at 36 nonths, is that

built into, obviously not a predeterm ned
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point, but built into all trials? O how
did that happen?

DR WTTEN: |'mnot sure
under stand your question, but can | answer -
rephrase it and answer it? So, the trial
was designed as to follow the subjects for
36 nonths or until death. And | think that,
you know, the majority of the patients had,
except for 30 percent, as you say, in the
treatnment armand 10 percent in the contro
arm had reached the nortality endpoint at
that tine. There was sone additiona
i nformation that | think was provided the
sponsor, but not on a formally planned way
on later death events. So the 36-nonths
followup for nortality, | think, is what we
can you know rely on in terns of having
I nformation that's conparative between the
two arnms. Does that answer your question?

DR TOWFORD: Yes, thank you.

DR WTTEN: Ckay.

DR. MJLE: Franco?
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DR MARI NCOLA: Maybe it's a
nai ve question, but |I'm sonmewhat bothered by
the - sonme of the p-values that have been
presented. The first study showed a
significance of 0.01. The second study was
not significant, although there was a trend
to inprove survival, but the rationalization
I S because it was under-powered. But then
when you put the two studies together you
woul d expect in that case, and naive it may
be since |"'mnot a statistician, that the p-
val ue woul d get better, but in fact it's
worse, 0.011 using the sane nethod. Can
sonebody explain to ne what the inplication
Is that and the reason for it? Wy woul dn't
It get better if it was just a matter of
nunber s?

DR ZHEN: One explanation is,
when you | ook at the nedian survival, the
survi val experience is quite different
bet ween the two studies. Ckay, you can see

t he pl acebo, the nedian survival for the
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placebo is 31. |It's better than the treated
patients in Study 2. That's one reason when
you conbi ne together they did not add
anything. And the 0.01 and 0.011 I would
think pretty nuch the sane.

DR. MARI NCOLA: So what's the
I nplication for interpretation of the
overal |l experience? Wat is the
I nterpretation?

DR ZHEN. Well, there's two ways
to explain that. One would be just a
basel i ne characteristic difference. There
are sone baseline characteristic difference
or sone unknown prognostic factors, they are
different, if there is a treatnent effect
there. The other explanation is because
sanple size relatively small. That could be
due to the variations, which is al so nake us
think - whether that difference is because
the variations or is the treatnent effect.

DR. MULE: Matthew?

DR CHAPPELL: Sanple sizes of
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that size, that small magnitude | woul d say
It's less surprising than expected.

DR ALLEN: | have a question
that's about statistical design. This is
purely for informational purposes for nyself
and educational purposes, but if one was to
design a study now so | understand that when
one designs a study and | ooks at power of
the study, the variables there are inportant
things. Basically the natural progression
of this disease, the fact that it's fairly
variable. In 1998-1999 the assunption was
made the di sease woul d have a nedi an
survival of X, and nowit's actually Y in
this study group. |If one was now going to
ask a potential sponsor of a new agent to
design a study that would denonstrate as a
pri mary endpoi nt survival, how many patients
woul d need to be treated in order to
denonstrate statistical significance to the
happi ness and satisfaction of the FDA, and

how | ong would it take to enroll such a
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st udy?

DR, ZHEN: Well, this also
depends on what is the delta. Wuat is the
treatnment effect you believe, okay? |If you
bel i eve the -

DR, ALLEN: Let ne just - let ne

put it this way. Wat about denpnstrating

t hat sonething, any new agent is better than

docet axel ?

DR, ZHEN: Ckay.

DR. ALLEN: 2.4 nonths.
Sonething that's better than 2.4 nonths to
gi ve patients who need this therapy sone
| nprovenent in length of life.

(Appl ause)

DR. ZHEN: And if you say 2.4
nonths -- | don't think | have a cal cul ator

here, but it could require |like at |east

nore than 500 patients is ny rough estinmate.

DR. ALLEN: | guess that was ny
concept. Ckay, thank you.

DR DRANOFF: | may have m ssed
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this, but the Phase IIl study that's ongoi ng
now, what are the primary endpoints and the
statistical analysis for that?

DR LIU  You are asking FDA or
sponsor ?

DR. DRANOFF: Either one. It
just seens appropriate at this tine to know.

DR. WTTEN. | think we would
defer to the sponsor to provide any
I nformation on that study that the advisory
committee was interested in.

DR. MULE: We're speaking about
the 9902B, is that correct?

DR. FROHLICH: The primary
endpoi nt of Study 3 is overall survival.
Secondary endpoint is tinme-to-di sease-
progression. It has 80 percent power to
detect a hazard ratio of 1.45.

DR DRANOFF: How large is the
trial?

M5. DAPOLI TO Pl ease use your

m cr ophone.
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DR FROHLICH [It's an event-
driven analysis for 360 death events. W
anticipate roughly 500 patients to achi eve
that. The primary nmethod of analysis was -
Is presently a Cox regression nodel.

DR SCHER  Just a question to
t he agency statistician, Dr. Zhen. You
nmenti oned having a pre-specified survival
analysis plan. So if the sponsor has to
design a trial with a TTP endpoi nt and then
does not neet that endpoint, it seens - was
there sone agreenent on the 36-nonth as an
endpoint, or is there still an opportunity
to pre-specify a survival analysis plan? O
is it all done on conpletion of the trial?
| mean, is there any opportunity to sort of
| won't say sal vage, but sal vage the study
as you |l ook for longer followup and see if,
in fact, you do inpact on survival.

DR, ZHEN. | think from pure
statistical point of viewthere's no chance

to justify this. However, | think that
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because overall survival is such an

| nportant endpoint it does - one can just
use your judgnent. It's difficult to
quantify the level of the false claim
positive treatnent effect. |It's very
difficult.

DR. MIULE: Gkay, | think for the
sake of time we'll nove ahead to the open
public forum And each speaker wll be
allowed three and a half mnutes. You can
use any of the m crophones in the room
I ncluding the podium particularly if you
have papers and a need to read. So I'I|
begin by reading the following fromthe FDA,
which is the open public hearing
announcenent for particular matters neeti ng,
for exanpl e product-specific.

Both the Food and Drug
Adm ni stration, FDA, and the public believe
In a transparent process for information-
gat hering and deci si on-nmaki ng. To ensure

such transparency at the open public hearing
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session of the advisory commttee neeting,
FDA believes that it is inportant to
understand the context of an individual's
presentation. For this reason, FDA

encour ages you, the open public hearing
speaker, at the beginning of your witten or
oral statenent to advise the committee of
any financial relationship that you may have
Wi th the sponsor, its product, or if known,
Its direct conpetitors. For exanple, this
financial information may include the
sponsor's paynent of your travel, | odging,
or other expenses in connection with your
attendance at the neeting. Likew se, FDA
encour ages you at the beginning of your
statenent to advise the commttee if you did
not have any such financial relationships.

I f you choose not to address this issue of
financial relationships at the begi nning of
your statenent, it wll not preclude you
fromspeaking. So the first speaker is Jim

Ki efert.
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DR. KIEFERT: M. Chairman,
comm ttee nmenbers and active participants, |
really value the opportunity to be here. M
nane is JimKiefert. [I'ma 17-year and a
hal f survivor of prostate cancer and |I'm
here to nmake the point that we need nore
options for treatnent for nmen with prostate
cancer .

| was di agnosed in 1989 with a
PSA of 39. | was 50 years old. | did ny
surgery, | did ny radiation, and when it
failed ny doctor |ooked at ne and said, " You
better get your life in order because you
m ght have one to three years.' That was 17
and a half years ago. Right now, we need
opti ons.

| spent nost of my career as an
educator. | have a doctorate in education.
| was a school adm nistrator, university
prof essor and now | 've turned ny energies to
working with Us TOO, International. Us TOO

International is the | argest prostate cancer
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education and support organi zation in the
world. W' re nmade up of thousands of

vol unteers, 325 chapters throughout the
United States and many throughout ot her
countries. W're a non-profit organization.
Qur commtnent is to have - to communi cate
tinmely and reliable information enabling

I nformed choi ces regardi ng detection and
treatnent of prostate cancer. W need nore
options for the nmen with advanced prostate
cancer. | manage a support group in

A ynpi a, Washington. | have a nunber of nen
who have advanced prostate cancer, and they
are pleading for sonething other than the
one drug that's been approved in the last 30
years that will extend survival, and that's
chenot her apy.

Us TOO neets with people with
prostate cancer through our chapter
meetings. W have a website that gets
approxi mately 325,000 hits a nonth. Men

trying to get information about prostate

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

206

cancer diagnosis and treatnent. W're
getting nore and nore people attendi ng our
meetings. W send out 20,000 hot sheets
every nonth to all of our chapters. W're
trying to get nmen infornmed so they can neke
I nformed deci sions about their treatnents.
We al so encourage nen to be involved in
clinical trials, which is not an easy task,
as nost of you know.

| talk to nen on a daily basis
about prostate cancer. They call ne, scared
to death, when they're diagnosed and then
they call ne really scared to death when
t hey becone androgen-independent. That is
the scariest tine of any man's |life when he
has prostate cancer because the only option
avail able to themis to go through a
chenot herapy regine. W found out in a
survey of our nenbers that only 52 percent
of the nmen wth advanced prostate cancer
woul d even consi der chenot herapy. Sixty-

four percent of themsaid the adverse effect
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on their quality-of-life was too great for
themto consider that kind of a treatnent.

| have a handout for you that'll be com ng
around with sone statenents fromthe nen who
were in our survey. They said, "I'm

concerned about the limted options that |

have." "I would |Iike sonme long-term not
just short-termtreatnents.” "I want to
enjoy life for alittle while." They see

their end of |life getting very close to
them "I don't believe that any of the
options wll inprove the quality of ny
life," and many of them say things |ike, |
woul d just as soon take pain pills and die
of ny disease than to take a treatnent that
has such adverse effects on them

| had the privilege of neeting
some of the nen that were in the Provenge
study. They canme to our support group. And
when they started telling us about the
m nimal side effects of their treatnent, the

guys in my group stood up and appl auded.
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They said we finally have sonething that is
a treatnent that's not such an assault on
our masculinity. Prostate cancer is a
famly disease. It affects ny wife, ny
children, ny grandchildren and it seens to
| ast a while for sone of us, fortunately.

My urge to you is that we need
options. |'ve said it twce. There's a
group called A Voice for Cancer. W are
trying to get our word out that we need
options. Men are begging for anything el se
that they can do to save their life and have
some quality-of-life. Thank you very mnuch
for your consideration.

(Appl ause)

DR. MJLE: Thank you, Dr.
Kiefert. Dr. Penson?

DR. PENSON:. Ladi es and
gentl enen, nenbers of the panel, good
afternoon. | amDr. David Penson. | am an
Associ ate Professor of Urol ogy and

Preventati ve Medi ci ne at the Keck School of
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Medi ci ne, University of Southern California,
In Los Angeles, California. As per FDA
policy, I'd like to make a few discl osures.
| ama site investigator for Dendreon's
9902B study. That neans ny institution
recei ves research support, but it also neans
| have firsthand experience with this agent.
| do have a consulting agreenent with
Dendreon. However, neither | nor any nenber
of my famly has any financial position,
stock or otherwise, with the conpany. Those
statenents aside, | cone to you today as an
I ndependent clinician scientist. | am not
recei ving any support from Dendreon. They
have not paid for ny | odging, they are not
providing me with an honorarium and
I nportantly, | have not discussed ny
testinony with anyone fromthe conpany, any
enpl oyees. As they say, |'ve cone to you on
nmy own di ne.

| do not cone to you today as a

clinician who treats prostate cancer
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patients. | am but you al ready have those
peopl e on your commttee. Rather, | cone to
you today as a health services researcher
wth a Master's in Public Health and a
research expertise in quality-of-life in
prostate cancer. | amwell-published in
this area and | amthe principal

I nvestigator of an NCl-funded study

exam ning long-termaquality-of-life outcones
I n prostate cancer.

Wth that stated, | want to start
by saying that | firmy believe that
Provenge is effective and will extend life
I n androgen-i ndependent prostate cancer,
based on the clinical trial data showed
today. However, that is not nmy decision to
make, it is yours and ultimately the FDA's.
What ny goal is today is to provide you with
addi tional information to help in your
deliberations. | want to nmake two points to
you today. The first is that | believe that

there is a quality-of-life advantage to
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Provenge over existing therapies, and the
second is, | want to rem nd you that your
deci si on today has public health

ram ficati ons beyond what you may think.
Let nme address each of those points

I ndi vi dual |y.

First, to quality-of-life. As
was al ready stated, there is a single FDA-
approved agent which has been shown to
extend life in androgen-independent prostate
cancer. There is no doubt that docetaxel is
effective and is a valuable tool in treating
these patients, but it has been said tine
and tine again today, the nedian surviva
advantage is roughly two to three nonths.

As the | ast speaker alluded to, this is a
difficult drug for patients. The

adm ni stration is prolonged, and there are
many side effects that cone wwth it. These
toxicities are significant and often wll
require inpatient hospitalization, and this

clearly affects quality-of-life. Wth this
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in mnd we have to ask the question is the
nodest survival benefit that we get with
docet axel negated by the potential negative
quality-of-life effect of prol onged

adm ni stration and potential toxicity? | am
afraid that the answer to this question is
yes.

Now unfortunately, quality-of-
life was not studied in the Provenge trials.
However, as you've seen this norning, the
toxicity profile is clearly quite benign.
This drug allows patients to live their
lives while they are on the drug. It does
not seemto affect quality-of-life in ny
opinion. So let ne repeat again. It is ny
expert opinion that Provenge offers a
consi derable quality-of-1life advantage over
the existing treatnent docetaxel with an
equi val ent or possibly better survival
advantage, and | inplore the panel to
consider this in you deliberations.

My second point concerns the
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public health ramfications. | don't need
to tell you that prostate cancer is a
consi derabl e public health burden in this
country. Hundreds of thousands of nen are
di agnosed with this di sease every year and
tens of thousands of nen die of it. As you
know, any delay in approval, assumng this
drug is effective, will likely shorten the
lives of tens of thousands of nmen with
andr ogen-i ndependent prostate cancer. The
advocates will drive that point hone
shortly.

But | want to nmake a point to
you. There is an additional ram fication
here. Del ayed approval of this drug wll
send the wong nessage to the research
community. If you turn this drug down, it
will likely set back the innovative field of
active cellular inmmunotherapy in cancer
many, many years. So this will not only
af fect prostate cancer patients, but it may

have an effect on the | arger popul ation of
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oncol ogy patients in general. So | do hope
that the panel will consider both of these
points in your deliberations. | amvery
confident that you will nake the right
choice. Thank you very nuch for your
attention.

DR. MJULE: Thank you, Dr. Penson.

(Appl ause)

DR. MJLE: Thonmms Farri ngton?

MR. FARRI NGTON: Good afternoon
panel nmenbers and thank you for the
opportunity to present before you today. M
name i s Thomas Farrington. | ama 7-year
prostate cancer survivor who has w tnessed
the deaths of ny father and both
grandfathers fromthis sinister prostate
cancer disease. | have seen the devastation
of this disease up close and personal for
much of ny life, and believe ne, it is not a
pretty picture. | have witten two books
and founded the Prostate Heal th Educati on

Network in efforts to address the Afri can-
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Anmerican prostate cancer disparity. PHEN is
on a continuing quest to identify treatnents
and other strategies to help elimnate these
di sparities.

| would also like to point out
that with ne today is M. Lou Delvidio who
Is the District Director in Congressnan
Al bert Wnn's office here. He represents
this district in the U S. House of
Representatives. | am pleased - Congressman
Wnn also is a cosponsor of |egislation that
has now been filed in the U S. Congress to
desi gnate prostate cancer anong African-
American nmen as an epidemc. He is one of
100 cosponsors of this |egislation.

As African-Anericans, we are in
the mdst of a prostate cancer epidemc
within all of our conmunities, and we need
help now. Wth a death rate 140 percent
hi gher than for other nen coupled with a
conparabl e | evel of suffering and quality-

of-life | oss, our need for new and
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I nnovative treatnments i s desperate and
unparalleled relative to any ot her type of
cancer in terns of the death rate disparity.
PHEN has studi ed active cellular
| mmunot herapy. After closely studying these
results, our position is that Provenge
shoul d be approved because of the treatnent
advantage it provides when conpared to
chenot herapy treatnents which are now the
only choices for nen with | ate-stage
prostate cancer. W understand, appreciate,
and respect the challenges before this
commttee. However, | cannot stress strong
enough the imedi ate need for relief from
this disease, a disease that during its
| ater stages is relentless -- and taken away
our quality-of-life and then our lives. A
prostate cancer survivors live in fear of
cancer recurrence. W also live wth hope
t hat shoul d our cancer reoccur our |ives and
the quality of our lives can be saved. This

Is our reality, what | refer to as battling
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the killer wthin.

Rel ative to current treatnents
avai l abl e for hornone-refractory netastatic
di sease, data shows that treatnent with
Provenge all owed patients to maintain a much
hi gher quality-of-life. |If Provenge did not
exhibit a survival benefit at all, the
quality-of-life benefit alone would
represent a trenendous hel p and i nprovenent
for survivors. However, Provenge clinical
trials show a statistically significant
survival benefit, which represents increased
hope. W ask that the committee understand,
appreciate and respect the real-life needs
of prostate cancer survivors and approve
Provenge to nmake it immediately available to
hel p reduce the suffering currently
experienced by nmen with hornone-refractory
netastatic disease. Wuld it be a right or
noral decision to deny any prostate cancer
patient faced with the possible end of his

life the relief that Provenge has proven to
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provide now? Wat is the benefit in
wai ti ng?

During this deliberation, we also
ask that the commttee strongly consider the
urgent needs of the segnent of the U S
popul ation that is suffering fromprostate
cancer at epidemc levels. |If the entire
U. S. prostate cancer popul ati on was
experiencing a death rate 2.4 tines the
current level, would there not be an all-out
urgency to quickly bring to market
treatnents that could help reduce suffering
and extend life? This is the critical
condition within black communities today,
and it is real. W are due the sane
val uation on our |ives and urgency of
action. Mst every African-Anerican famly
today is facing prostate cancer at sone
| evel, and the fear and suffering is
pal pable. W ask that the conmttee both
under st and and accept that another inportant

reason for approval of Provenge i medi ately
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I's because it is needed to help fight the
ravages of an epidemc-level condition in a
segnent of our nation's popul ation. Again,
| ask would it be a right or noral decision
to deny addressing an epi dem c-| evel
condition wth Provenge, a treatnent that
has proven to be safe wth the ability to
hel p reduce suffering now? Wat is the
benefit in waiting?

The prostate cancer survivor
comunity is excited that active cellular
I mmunot herapy could eventually provide a
broader range of treatnent options to help
us fight this disease and maintain our
quality-of-life. W are prayerful that the
dawn of this new era will be launched with
the i medi ate approval of Provenge.
appreciate the commttee's consideration of
nmy coments and thank you for allowing ne to
rai se a voice on this issue.

(Appl ause)
DR. MULE: Thank you, M.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

219

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

Farrington. Eduardo Garcia?

MR G ACOMO M nane is George
G acono. This is ny cousin Eddie, and this
I s our grandfather Eduardo Garci a.

About six years our grandfather
was di agnosed with prostate cancer. |t was
adifficult time for ne and ny famly
because he was the patriarch of our famly.
We had al ways known himto be very energetic
and fun. |In fact, at 60 he started his own
busi ness. He enjoyed taking us canping and
to the novies, and for his age he was
extrenely active. Shortly after the cancer
spread to his bones, however, he becane
listless. He no |onger had the energy or
the will to do things he regularly did. He
was often tired and wasn't able to play with
his dogs or take his regular walks. H's
I 1l ness was keeping himfromdoing the
t hi ngs he | oved.

Doctors offered himfew treatnment

options, including radiation and cheno.
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They warned hi m about the side effect
profile and the little benefit they nmay - he
may receive fromtreatnent for his advanced
di seases. My grandfather refused because,
as he put it, he preferred to die with
dignity. Then his doctor nentioned a study
t hat was bei ng done for an experinental
treatnment. We urged himto try it and he
figured he had nothing to |l ose. Just a few
nont hs after beginning the clinical study
for Provenge, his bone scans showed that the
cancer had stopped grow ng. After a while,
he started to get sonme of his energy back.
Even his nood inproved. He was able to play
with his dogs again, which you have to
understand is a very inportant part of his
life. He was able to travel and see his
friends. He was back to doing the things
that he loved to do regularly before the
cancer. As you can imagine, it was a relief
for all of us.

Bef ore ny grandfather took part

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

I n Dendreon's study, we had been preparing
ourselves for the end. This new drug
of fered us sone hope. We're grateful for it
because Provenge extended his life. Since
t aki ng Provenge he's had the opportunity to
see two grandchildren get married and the
birth of his first great-grandchild. He's
taken multiple trips to Mexico and toured
around Europe. He's even nmeking plans to
open anot her business. As far as his famly
I's concerned, we're extrenely grateful for
Provenge because it's given us nore tine
wth him It's allowed himto live a full
life and one with dignity. On behalf of
nyself and ny famly, I'd like to thank the
doctors and scientists who created Provenge,
and we'd like to ask this panel to reconmend
to the FDA to approve Provenge so that other
famlies can have nore tinme with their |oved
ones, as we've had with our grandfather.

MR, GARCIA: Good norning. My

nanme i s Eduardo Garcia, and | would like to
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have a few words why Provenge is inportant
to ne. Since ny grandnother passed, | have
been the only one that's lived with ny
grandfather. | live wwth him sane house,
sanme roof, and through these eight years
that Provenge has given him it's given ne
an opportunity to spend very nenorable tines
wi th ny grandfather, such as 16, buying the
new car, he was there. Eighteen is the

| egal drinking age in Mexico, he was there.

(Laughter)

MR GARCIA: And finally, just
recently, 21 which is now | egal here. You
see, ny grandfather is not just an old man
you go see on Sundays. He is like a third
parent to nme, and if it were not for
Provenge he would not be here wth ne. So |
woul d just like to thank the people who
created the drug and this panel for
reconmendi ng the approval of this drug so
that other famlies can experience sone of

t he menorabl e nonents that | experienced
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W th ny grandpa.

MR. GARCIA: | amnot a doctor.
| cannot tell you all the things |I've been
hearing all norning. | nean to nme it was
| i ke a foreign | anguage.

(Laughter)

MR GARCIA: M nane is Eduardo
Garcia. |1'm83 years old and |I've been a
survivor of the bone cancer for seven years.
Now, the way | see things here, the way |
hear things here is that everything has been
studi ed, you know, what's going to happen.
The main thing is, suppose you don't approve
this drug and there's thousands of patients
who are going to have to | ook for sonething
different, different options, which is not
t he cheno because | know cheno would really
- | nmean, the quality-of-life is very
| nportant, especially for an old man |ike
me. So it's really up to you people to
t hi nk about it, not us, but the ones who are

com ng, the ones who are going to need
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sonething to do besides the others. Thank
you very nuch.

(Appl ause)

DR. MJULE: Thank you, gentlenen.
St even Fl ei schmann.

MR FLEI SCHVANN:  Good nor ni ng,
| adi es and gentlenen. M nane is Steve
Fl ei schmann, and ny wife Patty and | are
honored to be here today, and we're from
Seattl e, Washi ngton.

In July of 2003 | was 47 years
old, and I went in for ny routine physical.
And al t hough ny PSA | evel was very |ow, ny
doctor thought that he had felt sonething
odd on ny prostate, so he encouraged ne to
go in for a biopsy. So of course, to be
safe, | went in soon after and had a bi opsy
done. And | can tell you that I wll never
forget what happened the next week when
received a call fromny doctor. Wile
hol di ng ny breath, he said what | never

t hought | would hear. "Steve, you have
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prostate cancer. And not only do you have
prostate cancer, but you have a very

aggressive prostate cancer." and at 47 years
old I had a Geason 7. | was scared to
death. | went into shock. | could not
believe that | had cancer, but it quickly
becane ny reality.

After searching ny options,
chose to have a radical prostatectony on
Septenber 9, 2003. And after that | had a
new sense of purpose in life. | wanted to
make this difference and this experience
| ess frightening for other nen di agnosed
W th prostate cancer, and nunber two, |
wanted to rai se noney to advance research to
eventual ly cure this disease.

So | have made it ny life's
m ssion, aside fromtaking care of ny famly
and ny health, to be an advocate for the nen
t hroughout the United States who are

di agnosed wth prostate cancer. | created

the first prostate cancer fundraiser in the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

226

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

United States where | did a fundraising
breakfast, which | call Survivor
Cel ebration, in Seattle, Washington, and
where every table captain is a prostate
cancer survivor. In just tw years | have
raised $4 mllion for prostate cancer
research, and | amproud to say that at ny
| ast breakfast where | had 1,200 attendees
that Lance Arnstrong was ny keynote speaker.
In addition, | receive two to
three phone calls a week fromnmen from al
over the United States who contact ne who
have just been diagnosed with prostate
cancer, and | help themto deal with the
initial shock. They are scared and confused
and don't know what to do. And | help them
establish a ganme plan for dealing with their
options. So | know firsthand how badly
prostate cancer patients need help. They
want and deserve treatnents that will help
themlive |longer but won't conprom se the

quality of their life, |ike chenotherapy.
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And that's why |'mhere today, to tell you
they need a treatnent |i ke Provenge. W
need it now, not in several years from now.
We need it today.

Just a few weeks ago, | was told
that ny cancer has now cone back. Being
told that | had had cancer in 2003 was the
bi ggest shock of nmy life, but | got over it.
| just dealt with it. Hearing that ny
cancer is back is ten tinmes nore
frightening, and it feels ten tines nore
devastating for nme and ny famly. So as a
man who has tinme working against him how
young | am advancing care for prostate
cancer patients is of vital inportance. The
tinmely approval of Provenge just has to
happen.

You all have the opportunity to
make history today. Provenge would not only
be the first cancer inmunotherapy ever
approved by the FDA, but its approval would

be the only thing that will help drive
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future research to find a cure for prostate
cancer. As soneone who has made a living in
the financial and investing business, | know
how it works. A positive decision today
wi || accelerate the research, investnent and
support of i mmunotherapy prostate cancers
and ot her cancers. By you reconmendi ng the
approval of this first generation of
Provenge, you are creating a | aunching pad
for a dramatic increase in the enthusiasm
and investnent for cancer research, which we
all knoww Il ultimately put us nuch cl oser
to the second and the third and the fourth
generation of this kind of product.

| have an 8-year-old daughter and
a b-year-old son. | want to be around to
see ny kids grow up. | want to see them go
to college, get married, and I want to see
them have their children. | don't want to
die. | want to stay alive.

Now that | have cancer again, |

know how it feels to be vul nerable every
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single day, and I am concerned about ny
future now nore than ever. This kind of
drug, Provenge, is all | can think of right
now to give nme hope, and as soneone who
coaches new patients each week | can tel
you that the idea of Provenge will give them
hope and the will to survive if they get
t heir cancer back. What is the harm of
approving a drug that has been shown to | et
men live longer? | don't care whether it
hel ped 100 or 100,000 nen to live longer, it
does, and that's what counts, and it is
I ncredi bly safe.

| know that you are all a pane
of esteened nedi cal experts who are charged
with | ooking at the data that has been
presented to you in making a decision. |
only ask that you al so consider the fact
that you have the power to alter the way
cancer is treated by approving Provenge.
You can give the 230,000 who wll be

di agnosed with prostate cancer this year
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al one the opportunity to live | onger, better
lives. You can give ne the opportunity to
live and with tinme working against ne |
can't afford to wait any longer. On behalf
of my wwfe and ny two children | thank you
for the opportunity to speak here today and
for listening to ne. Thank you.

(Appl ause)

DR. MULE: Thank you, M.

Fl ei schmann. Jack Kriney?

MR. KRI NEY: Thank you. Good
norni ng. Ladies and gentlenen, ny nane is
John Kriney, and |I'ma patient advocate with
Rai se a Voi ce speaking in support of
Provenge. | have no relationship to the
sponsor and | nust say |'mhunbled to be in
t he conmpany of the advocates that |'ve seen
and heard here today.

| was di agnosed with prostate
cancer in Novenber of 2005 with a d eason
score of 8, four plus four. | underwent a

roboti c-assi sted | aporoscopi c radi cal
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prost atectony on Decenber 20, 2005, but the
procedure failed and | began initial hornone
t herapy in January, 2006. After sone
difficulties wwth nmy initial urologist | was
ultimately successful in drawi ng together a
team conpri sed of a new urol ogi st, nedical
oncol ogi st and radi ati on oncol ogi st, all
specialists in prostate cancer treatnent. |
qui ckly began receiving increased dosages of
addi ti onal hornone therapies, and a second
expert opi nion was ordered on ny surgica
pat hol ogy whi ch upgraded ny d eason score to
9, four plus five.

| began 45 | MRT radi ation
treatnments in August, 2006, which then ended
I n Cctober, 2006. During the tinme | was
undergoi ng radi ation therapy, | had three
severe drug reactions and was di agnosed with
G over's Disease after suffering six
iterations of full body rashes and boils as
wel | as stress onset bipolar 2 nental

di sorder. A good portion of the radiation
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therapy was into the rectum and caused a
fair anmount of transitory side effects,
whi ch passed within nonths. However, ny
hor none therapy side effects of
irritability, lack of focus, |ack of
concentration, depression, inability to
mul titask and physical effects |ike breast
growh with tenderness and fati gue conti nued
to plague ne. | do not suffer the nornal
side effects of lack of sexual drive, since
ny prostatectomy was non-nerve sparing. In
August, 2007, ny oncol ogi st and | have
decided that | wll go on intermttent
hornone therapy in order to aneliorate these
effects as well as the other long-term
system c side effects associated with
hor none t her apy.

Drugs |i ke Provenge, when you
deem them safe and effective, are inportant
I n our arsenal of tools that we nust have to
fight prostate cancer with every today. |

amnot here to tell you how safe or
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effective | think Provenge is. | would not
presune to do so. That is your job, and you
know it and do it well. Wat | do know as
an advanced prostate cancer patient is that
| need drugs and treatnents that do not
| eave me wth unnecessary side effects,
especially side effects that interact with
ot her drugs and make nmy life mserable. As
a patient, | want longevity if you can give
it to nme, but as inportantly | want quality-
of-life along with that |longevity. | am not
hor none-refractory yet, but | do have
nmet astatic di sease, and | know I am pl ayi ng
a waiting and del aying gane, a nightmare
that | live wth every day.

| want to raise a voice today so

that when the tinme cones with drugs |ike

Provenge | will have it available for ne
while | still have a chance to use it, while
| still have an i mune system while | still
have sonmething left to fight with. | am

here today to try to help others who are
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advancing with di sease before ne and who may
not have or get the opportunity to wait

anot her six or nine nonths for a drug |ike

Provenge to get to market. | hope that you
will look at the people and not just | ook at
the nunbers or the design of a study. | am

here asking today for you to help ne and
others like ne. You can help with the
stress of ny disease by naki ng Provenge
avail able to the market so that we patients
W th our doctors can nmake the inforned
choice to determne if a safe and effective
drug that you have investigated may help
prolong our lives and our quality-of-life
for us when we need it. Sonme of us don't
have the tine to wait for trials and nore
trials. W depend on you, all of you
sitting here, to lead us to the innovative
| i fe-saving drug, vaccine, or therapy that
w Il save our |lives and not protect us from
t hat sane vaccine or therapy while we stand
in line dying, waiting for it. As
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| nportantly, when you approve this drug and
node of treatnent that others offer - I'm
sorry. Wen you approve this drug and node
of treatnment that offers little or no side
effects, you will dramatically inprove the
quality-of-life for a great nunber of
advanced prostate cancer patients. Wen it
I s available, we can use it as indicated or
of f-1abel and inprove our survivability and
quality-of-life. Relief from hornone
t herapy, chenotherapy and the roller coaster
of wondering what wll work and when are the
benefits we wll have if we have access to a
vacci ne that hel ps our inmune system do as
It was designed to do in the first place.
FDA Comm ssi oner of Food and
Drugs Dr. Andrew C. Von Eschenbach is quoted
as saying, "Fromnew life-saving drugs and
vacci nes to innovative devices, the lives of
mllions of people have been inproved by the
dedi cated efforts of FDA enployees. It is a

strong foundation upon which to build in the
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21°" century." |f you deem Provenge to be
safe and effective at all, your action wl|
be the very first innovative step on the
path of a | onger and better life for the
advanced prostate cancer patient and
survivor in this 21°% century. Thank you
very much for your care, understandi ng and
patience in listening to us, the surviving
prostate cancer patient.

DR. MULE: Thank you, M. Kriney.

(Appl ause)

DR. MIULE: Is Thomas Powel | here?
Thomas Powel | ? Okay. M chael Bernstein.

VR, BERNSTEIN: Good afternoon
Thank you for allowng ne the opportunity to
address the conmttee. | don't have any
financial interest in the sponsor here. |I'm
a partner in a |large Washi ngton-based | aw
firm and we do represent various
phar maceuti cal conpanies, but not the
sponsor.

|"'m here today not in ny

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

238

pr of essi onal capacity but because ny father
has advanced prostate cancer and he's
recently found out that it's androgen-
| ndependent and his PSAis going up. He's
asynptomatic at this point, so | understand
and he understands from his doctors at the
Cleveland Ainic that he's in the popul ation
group for which Provenge woul d be ideally
targeted. He said that his nedica
oncol ogi st and his urol ogi st are watchi ng
very carefully the Provenge approval process
because of the stage of his di sease and
because this is the tine when it woul d be
| ikely to have the biggest effect for him
My father is a religious Jew and
he goes to synagogue every day, every
norni ng, praying that he'll have the
opportunity to see ny son becone Bar M tzvah
in three years and two nonths from now.
This is his remaining goal inlife, really
his only substantial remaining goal in life.

O course, it's not clear that he'll neke it
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even wth Provenge. Wo knows? But it does
seemclear to nme that his chances are nuch
nore - are substantially enhanced with
Provenge than w thout Provenge. And we have
the hope that with this treatnent, conbi ned
with other treatnments which he's willing to
deal with even though they have very
substantial side effects in order to achieve
his goal, that he may nmake it to see Josh's
Bar M tzvah.

Now | know that if you | ook at
this fromthe perspective of a statistician,
|"m sure you could cone up with reasons to
defer approval if you wanted to. You could
tal k about what the primary endpoi nt was and
what it should have been and statistical
anal ysis and Cox regression and ot her
regressions and so forth. And |I'm sure you
could conme up with a reason to defer it.

But if you look at this fromthe perspective
of my father and those like him it seens

clear that the better course is to approve
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the treatnment now. If you ask the question
during your deliberations, "Is M. Bernstein
in Florida nore likely to live to see his
grandson's Bar Mtzvah with Provenge
approved or without it approved,” | think
the answer is very clear. And | submt to
you that under the present circunstances
that's the right question to ask. You have
a termnal disease. You have no ot her
treatnents that are particularly effective,
and the couple of treatnents that there are
at this stage, or maybe the one treatnent is
very, very unpleasant. And you have a new,
apparently safe treatnment wth very nodest
side effects that gives guys like ny dad a
chance to nmake it a few nore years, which is
all he's asking for. You should |ook at
this fromthe patients' perspective. You
shoul d put the patients' interest first. |
heard reference to the gold standard here.

| can tell you, | can assure you that from

ny dad's perspective survival is absolutely
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the gold standard. So on behal f of ny
father, who can't be here today | ask you to
reconmend pronpt approval of Provenge so
that we can have the best possible chance
for himto attend Josh's Bar Mtzvah. Thank
you.

(Appl ause)

DR. MJULE: Thank you, M.
Bernstein. Joel Nowak?

MR. NOMK: Good afternoon. 1'd
like to first say that | nor any of ny
famly nenbers to the best of nmy know edge
have any financial interest in the sponsor.
My nane is Joel T. Nowak, and |I'm here today
both as a consuner and also as a
representative of the advocacy groups Rai se
a Voice and Mal eCare, for which | serve as
the Program Director for Advanced Prostate
Cancer.

| am 56 years old, | live in
Brooklyn, and | ama 3-tine cancer survivor.

| have been diagnosed with thyroid cancer,
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ki dney cancer and prostate cancer, advanced
prostate cancer. The cancer that scares ne
the nost, probably based on ny condition, is
the prostate cancer. Fortunately, both the
thyroid and the kidney cancer are currently
under control, but the prostate cancer is
not. M initial diagnosis was in August of
2001 and | had a | aparoscopi c prostatectony.
I n Decenber of 2005 I was diagnosed with
recurrent advanced prostate cancer. This is
not a curable disease. That's the key. It
I's not curable, at |east not yet.

According to the National Cancer
Institute, the expected nortality rate for
advanced prostate cancer is over 50 percent
within 36 nonths of diagnosis. |If you take
the statistical next step, since |'ve
al ready exhausted 16 of those nonths, which
nmeans | may have only but 20 nonths left to
be on this Earth. \What are ny treatnent
choices? Unfortunately they're fairly non-

existent with other than one exception.
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Those of us who suffer with advanced
prostate cancer have already gone through
the mlIl of barbaric treatnents. W' ve had
our prostates renoved or radi ated, often

| eaving us with varying degrees of

I nconti nence and i npotence, and then 30
percent of us suffer a recurrence. This
signal s the begi nning of our clock's final
countdown on this Earth. W try to buy a
little nore tine. W try salvage radiation
or surgery. W start a hornone bl ockade
that | eaves us as physical and chem cal
eunuchs. We lose the little sexual ability
that we may have nanaged to cobbl e toget her
and trade it for hot flashes, |oss of nuscle
mass, | oss of bone density, peripheral

neur opat hy, nood sw ngs, and a host of other
ailments. Despite the suffering that we
endure, our cancer continues to march on.
Now our only option to survive a little

| onger as it exists today is chenotherapy,

where we have to i ntroduce I nto our bodies
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chem cals that will hopefully kill the
cancer, but will also kill us.
Provenge w Il not cure ny

di sease, that's clear, but it does offer an
opportunity to extend ny life. Even a 4.5-
nonth |ife extension, which probably doesn't
sound like a lot to those of you who are

bl essedly healthy, but to ne this is a 20
percent increase of nmy |ife expectancy. |
still wll not Iive |long enough to see ny
son successful in the theater, or ny younger
son fulfill his dream of going to | aw
school, or nore inportantly to ever neet any
of my grandchildren. But | wll have sone
additional tinme to hold ny wife and | augh
with ny children, and therefore, | wish to
urge this commttee to recomend that the
FDA approve the pending application. |
appreciate this opportunity to have
addressed you and thank you so nuch.

(Appl ause)
DR. MJULE: Thank you, M. Nowak.
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James Wal denfel s?

MR WALDENFELS: | am Jim
Wal denfels, a board nenber of the Virginia
Prostate Cancer Coalition, but speaking on
my own behalf. | have no financi al
conflicts of interest or sponsor ties.
Thank you for incorporating a public conment
period into your review process. This is
why | have a very personal interest in
Pr ovenge.

My first PSA test result, when |
was age 56, was 113 and w thin days of
bi opsy i ndi cated an aggressive d eason 7
cancer with all cores positive, nost 100
percent. Wthin a nonth, respected
urol ogi sts from Johns Hopkins and the Gty
of Hope had both given ne a prognosis of
five years, three good years and two
declining years. That was Decenber and
January of 1999 and 2000. Today, seven
years later, | amfit and vigorous as |

enter the fourth off-therapy - fourth nonth
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of f therapy under ny second of f-therapy
cycle of intermttent triple blockade,
achi eved wi thout surgery or radiation. At
the end of both off-therapy cycles I
achi eved a PSA | ow point of |ess than 0.0L1.
During the first off-therapy period,
virtually all ny side effects di sappeared,
and | expect the sane for this period.
However, despite ny highly successfu
treatnment, ny cancer is still likely to
becone resistant to hornone bl ockade at sone
point. M case illustrates that prostate
cancer i s developing so rapidly that the -
t echnol ogy, the know edge about it is
devel oping so rapidly that even good doctors
cannot keep up wth all devel opnents, and
key new know edge energes in the m ddle of
clinical trials.

Before retiring, | served as a
Navy contract specialist and contracting
officer for the research and devel opnent

test and eval uati on of weapons systens. DoD
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faced a simlar problemto that facing the
prognostic factor prostate cancer community.
The nature of the threats and technol ogi es
was changing so rapidly in the "90s that our
standard procurenent and devel opnent net hods
were not keeping up, and we were risking
obsol escence at first delivery of equipnent.
In order to neet needs, we had to radically
change our way of doi ng business, and we
did. Simlarly here, cancer technol ogy and
particularly the know edge of the effect of
prostate cancer inmmune responses to drugs is
changi ng nore rapidly than can be
accomodate in trial designs. That puts a
hi gh prem um on judgnent in capitalizing on
trial results.

The 55, 000 patients now hornone-
refractory and asynptonmati c and those of us
waiting in the wings are counting on this
commttee to give us Provenge as a badly-
needed option. |Its effectiveness has been

proven. Renenber those patients who beat
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the heck out of the nedian |ike M. Garcia.
We haven't heard much about that in this
neeting, but renenber that. W can | ook
forward to even better targeting of this
drug. It has an excellent side effect
profile. Please help us.

(Appl ause)

DR. MULE: Thank you, M.

Wal denfels. Ed G ove?

MR. CGROVE: (Good afternoon. M
name is Ed G ove. | have no financi al
connection with the sponsor, and | woul d
also like to thank Rai se a Voice because if
| hadn't heard fromthem | wouldn't be here,
and | think it's just very, very inportant
for me to be here along with the rest of
you.

My nane is Ed G ove and |'ma
prostate cancer survivor for 14 years. |'ve
been chai rman of the I NOVA Fairfax Virginia
prostate cancer support group for 10 years,

and we have about 60 menbers in our enmi
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list. W are very active and have a nonthly
meeting with a very rich group of speakers.
| am al so on the board of the Virginia
Prostate Cancer Coalition along wth Jim
Wal denf el s.

In ny situation | currently have
a slowgrow ng recurrent prostate cancer
It is asynptomatic, but probably not
netastatic, and certainly not now hornone-
refractory. However, | strongly believe
Provenge could help nme and ny situation, and
have tried to get on existing Provenge
trials to no avail because they are only for
men wth very advanced di sease. Those of us
W th recurrent disease nust be warriors
actively fighting this disease, rather than
passive warriors, and this is the reason why
| am sort of |ooking out towards Provenge
ri ght now, because | have the sense, and
again this is just an intuitive sense, that
for people with - and it may be in the data

too, but for people wth | ess advanced
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di sease, Provenge m ght even work better,
and it mght even work better earlier. So
again I'm you know, | really firmy believe
that those of us with recurrent di sease nust
be warriors actively fighting it rather than
passive survivors, and | amso glad to see
so many active warriors here today. So and
another way | look at this is | believe that
prostate cancer warriors, we all need as
many arrows as we can get for our quivers,
and Provenge really could be one of them
particularly since it could strengthen our
| mmune systemwith mniml side effects.

| ndeed, | have a uni que journey
here. M/ inmmune system has played quite a
critical role in ny journey with prostate
cancer. Diagnosed with early-stage disease
in 92 and after having had what | call
plain vanilla external beamradiation in
early "93 | was doing fine with a nadir PSA
of 0.06. However, | also had thyroid cancer

in 1966 and it was in rem ssion, but in 1997
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It came back again after 30 years. And so
what happened to ne is when | had this
recurrent thyroid cancer in 1997 | had to go
off ny thyroid nedication. This
substantially reduced ny netabolism Then |
was zapped by a significant dose of

radi oacti ve iodi ne, which further

conprom sed ny i nmune system The good news
Is that ny thyroid cancer was driven into
rem ssion and has not returned. However,
during and followng this treatnment my PSA
rose, at one point tripling at only nine
nonths. Fortunately, as ny immne system
recovered fromthe thyroid cancer treatnent,
the PSA rise sl owed.

During the eight years from 1998
to 2006, | was able to slow further the rise
of ny PSA, and this is because | found three
non-i nvasive arrows for ny quiver. The
first was the active formof Vitamn D
called calcitriol. A small study by Dr.

Thomas Staney at Stanford showed that
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calcitriol markedly decreased the PSA
doubling tinme of radiation in surgery
patients with recurrent disease. Calcitriol
did a good job for ne of slowng ny PSA for
two years.

| then began to use the alpha 5
reductase inhibitors, first proscar and
| at er avodart. The second arrow worked for
an additional four years. However, after
this tinme ny PSA had reached the m d-teens,
but then | saw a West Coast study on | eukine
by Dr. Eric Small which substantially
I ncreased the PSA doubling tine of nost nen
Wi th recurrent prostate cancer in this
trial. The immunotherapy | eukine which |
was able to be able to use kept nmy PSA
stable for two nore years before it reached
18. However, because of reaching this |evel
and it |ooked |ike the |eukine was having to
work hard just to keep it there, last fall |
went on triple hornonal therapy, adding

casodex and lupron to the avodart | was
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taking. It is working well, and | hope to
stop it after a year.

However, when | go off hornonal
t herapy and know ng that Provenge, |ike
| euki ne, al so strengthens the i nmune system
| woul d hope Provenge woul d at | east be
avai |l able then for nen wth advanced
di sease. This is especially true, since
clinical trials of Provenge have shown
significant additional survival for nmen with
very advanced di sease. Once Provenge
becones avail able, | believe there's a
further possibility that nmen wth | ess
advanced di sease and good i nmune systens
| i ke nyself could conceivably benefit
markedly fromit. | would really like to
see Provenge be the fourth arrow in ny
quiver. | appreciate the tine this
comm ttee has taken for carefu
consi deration of Provenge and | fervently
hope that you approve its use now.

DR. MJULE: Thank you, M. Gove.
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(Appl ause)

DR. MIULE: Alvin Chin?

MR CHIN. Good afternoon. |
have no conflicts of interest to declare. |
am here as the coordi nator for the speaker's
bureau of the Virginia Prostate Cancer
Coalition, nmenber of the planning group of
the Fairfax | NOVA prostate cancer support
group and as a nenber of the Prostate
Pointers listserv.

| was di agnosed about three years
ago, shortly after retiring from governnent
service. | got ny diagnosis shortly after
retiring and | thought maybe | should have
gone to the beach and gotten skin cancer
I nstead. But that was not ny fate and |I'm
here today spending tine with you, your
val uable tinme and | thank you for that.

At ny support group | neet sone
of those nen who are netastatic, are
hor none-resi stant and are with or w thout

synptons. They becone different people when
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t hey hear that they have noved to the next
stage, a stage that takes themcloser to
their final hour. They are bew | dered, they
are often aimess and they are scared. That
has been repeated. You' ve heard that

bef or e.

Noone wants to die a hopel ess and
pai nful death, and worst of all noone gladly
accepts chenot herapy, the ultinmate treatnent
now t hat you have run your course with the
limted treatnents available to nmen with
hor mone-resi stant prostate cancer.

Typically you have suffered
t hrough surgery and/or radiation or
cryoabl ation, and if the primary treatnents
fail you then have to face the fatigue, the
ment al exhausti on of hornonal therapy.
Finally, wth hornone resistance you are
|l eft with just chenotherapy where they burn
the rest of your insides futilely, trying to
kill the cancer cells. The side effects are

so bad that nen refuse to accept the
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treat nent because they choose to have an
I nproved quality-of-life in their fina
years.

But 1o, on the horizon cones a
vacci ne which has few side effects,
Provenge, because it is autol ogous and uses
dendritic cells fromone's own body to spark
t he body's own i mmune system Hope is
restored. Little or no side effects, and
yet one is able to prolong life. 1've
spoken to many nen and they want this. They
want anot her option besides the pain of
chenot herapy. They want sonething that w |
work and allow themto keep the quality-of-

life, especially if it is to be the | ast

years of their life. It is inportant to
themthat they live it well. They and their
famlies demand it. It is also inportant

that they attenpt to extend their I|ives.
Provenge offers themthis, and for the many
men that have prostate cancer | ask that you

recommend to the FDA that they approve this
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revol utionary and historical prostate cancer
treat ment.

At this point in nmy notes | would
have - it says | would have introduced Andy.
And | saw Andy, he's a nenber of ny prostate
cancer support group. | saw himlast night,
and | woul d have asked himto hold up his
hands and picture this. He had Band-aids on
each one of his fingertips. | don't know
about you, but years ago | |ost a thunbnail
because I hit it wwth a hamer, and it was
pai nful for nonths until another nail grew
back. In his case all 10 of his fingernails
fell off because of the Taxotere treatnent
that he's on. So it nust be very painfu
for him and he would have brought it hone,
but he had to | eave early because he was
feel i ng exhaust ed.

Anyway, | understand that
Taxotere was approved as a prinmary
chenot herapy when it extended life over

pl acebo by only a couple of nonths.
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Provenge extends life nore than tw ce as
| ong without the pain. The |oss of hair,
fingernails, vitality, your dignity is
sonet hing you don't |ose with Provenge. Men
wll gladly trade the side effects of the
present hornonal and chenot herapy side
effects for the few and transi ent side
effects associated with Provenge and gain
nore life in the process. The public
perception is that Provenge is safe and
effective and shoul d be approved.

By recommendi ng approval you w ||
give up to 50,000 waiting nen, nmaybe nore,
new hope and new life wth an alternative
treatnent that works. You will be naking
substantial history today by approving this
new alternative treatnent, and | thank you
fromall those nen that you wll hel p today.
Thank you.

(Appl ause)

DR. MULE: Thank you, M. Chin.
Richard G || espie?
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MR, G LLESPIE: M nane is Dick
Gllespie. |I'mchairman of the Virginia
Prostate Cancer Coalition. | also run a
very successful Us TOO group.

My cancer is | ow grade, but
Wi thin ny group there are a nunber of senior
I ndi vi dual s, basically, whose hornone
therapy is no | onger working. They're sort
of bereft of hope, and they're scared to
death of chenotherapy. And to bring a
little nore - sonething nore personal in
this thing, one of the nenbers of ny
prostate cancer support group, ny neighbor,
was one of the nobst conscientious
I ndi viduals in | earning new procedures and
followwng them Al of a sudden he got to
the point, hornone therapy really was not
wor ki ng anynore, and it - we had a speaker
fromthe National Cancer Institute cone over
and tal k about vaccines. After that, he
went up and tal ked to them and the

I ndi viduals felt very strongly he shoul d get
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into the clinical trial program probably on
Provenge. His health wasn't quite up to it,
however, and before he was able to start,
the PSA really spi ked. He was put on
Taxotere. Taxotere, the side effects drove
his white blood cells and his red bl ood
cells down to nothing. He went into the
hospital for a whole series of blood
transfusions. Fromthere on in, his dem se
was pai nful and quick. Here again, as |
review ny own relationship with ny nei ghbor
over there, if he had Provenge this all

m ght have been prevented. Thank you.

(Appl ause)

DR. MULE: Thank you, M.
Gllespie. The final speaker is Jan
Manari te.

M5. MANARITE: |I'd like to ask
you all to close your eyes for a nonent
because | want to paint you a picture. PSA
7,096.0. Prostate cancer to the bone,

I ncl udi ng hips, pelvis, spine and skull.
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Bone netastasis to the entire spinal cord,

I ncluding the thoracic 7, 8 and 9, which

I ncl uded conpl ete marrow i nvol venent and
spinal cord conpression. This patient had
to be totally sedated for MRl and bone scan
because of undi agnosed pain. He did not
know his PSA was over 7,000 because he had
never had one. He was 58. This patient
named Dom ni ¢ awoke from sedation for his

| magi ng. He |ooked at his wfe and said,
"Baby, did they cut ne because |'m so col d?"
"No, honey," | said, "they didn't cut you.
You're okay." Dom nic was paralyzed from
the wai st down and his entire left side.
This man is ny husband.

My nane is Jan Manarite. | am
the Florida educational facilitator for the
Prostate Cancer Research Institute. | am
here on behalf of a grassroots initiative
for advanced prostate cancer patients called
Rai se a Voice. Today, | am one voi ce.

W went to a | eadi ng cancer
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Institution for a second opinion. By the
way, ny husband did recover and four days

| ater, after bilateral |am nectony he wal ked
out of that hospital. | want you to know
that. | amtold that that doesn't al ways
happen. So we went to a | eading cancer
Institution in Florida, about two hours
north of Fort Myers, very close to St.

Pet ersburg for a second expert opinion.

They wote ny husband off and offered no
treatnment options. The one doctor we saw
was a urol ogi st who specialized in geriatric
nmedi cine. M/ husband was only 58. He said,
"I would not give a bisphosphonate to ny
brother." He said sonething about efficacy,
which | didn't fully understand at the tine
and an endpoi nt which was never proven at
his institution. It nade no sense to ne
even though | was not a physician and | knew
littl e about prostate cancer at the tinme, so
we fought for a bisphosphonate. W fought

for Aredia because Oneda was not yet
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approved. W fought the doctor, we fought
t he i nsurance conpany. M/ poor husband was
just trying to fight his cancer. W won.
Dom ni ¢ went seven years w t hout
a fracture, pathologic or because of
ost eoporosi s, induced by hornone therapy
whi ch gave himno testosterone for seven
years. That is because of the
bi sphosphonate that we fought for. The
bi sphosphonate is what he needed. A mracle
Is what we fought for and what we received.
| forgave that institution
because God had bigger plans for this
famly. That was March of 2000. Today
Domnic's PSA is about 2.7. Qur son is 16.
He's preparing for varsity football in his
seni or year in high school. He was nine
when ny husband was di agnosed in fourth
grade. W purchased new nenori es because we
fought. | forgave that institution because
it is not the nature of science to be

perfect. It is the nature of science to
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provide for humanity with excell ent
probabilities. One fanous scientist said,
“I't runs as follows. The state is nmade for
man, not man for the state. The sane may be
said of science." Science is made to serve
humani ty, not humanity to serve science.
This scientist went on to say, "These are
ol d sayi ngs, coined by nen for whom human
personality has the highest human value. |
shoul d shrink fromrepeating themwere it
not that they were forever threatening to
fall into oblivion." That was Al bert
Einstein. It was 1931.

Dr. Ml é, you know nore about
I mmunol ogy than nost of us in this roomw |
ever hope to forget or pronounce. W are
t hankful for that and we are thankful to al
of you because all of you here do sonething
that we cannot. | forgave that institution.
Dr. Mulé, I"'mgoing to ask you to forgive ne
because |' m about to quote you. You have a

comrentary that was published wth Jeffrey
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S. Weber in the Journal of dinical

| nvestigation, March, 2001. It was
entitled, "How Mich Hel p Does a Vacci ne-

| nduced T-Cell Response Need?" The
commentary was about breast cancer

I mmunot herapy, including HER-2/neu. At the
conclusion, trial design was discussed,

i ncluding this statenent. "A secondary
endpoi nt woul d be to correlate i nmune
response wth survival, the ultimte

chall enge to the cancer vaccine field." |If
that be the case, then hasn't Provenge net
the ultimate chal | enge?

Today there are things we know
and there are things that we do not know.
Here's what | do not know. Can Provenge be
si ngl e-handedl y responsi ble for reducing the
prostate cancer death rate of 27,000 per
year, 520 a week? Since | got here 24 hours
ago, 74 nore nen have died and their
famlies are nmourning right now. | don't

know i f that's possible, but | wonder. WII
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you rmake history today by approving the
first therapeutic i nmunot herapy for cancer?
| don't know, but | wonder. WII other
cancers eventually benefit from Provenge
bei ng approved, nel anona, breast cancer,

| ymphoma? | don't know, but | wonder.

It is not the nature of science
to be perfect. No studies are perfect.
None yield 100 percent results. It is the
nature of science to be sound, to give us
excel l ent probabilities with honest
representation and to serve humanity. Today
you bring us the science. W bring you
humani ty. Thank you.

(Appl ause)

DR. MULE: Thank you, Ms.
Manarite. On behalf of the commttee, I'd
like to thank all the speakers for sharing
your personal experiences and stories wth
us. At this juncture, we'll break for |unch
and we'll plan to reconvene at 1:45.

(Whereupon, the foregoing matter
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went off the record at 1:03 p.m and went
back on the record at 1:52 p.m)

DR. MJLE: kay, this part of the
agenda will deal with specific questions
that were conprised by the FDA for the
commttee and for discussion by the
commttee. To expedite the process
I ndi vidual s were selected fromthe commttee
to start off each question for discussion.
Once we go through that then we'll have the
vote. Wth respect to the vote, when | ask
a commttee nenber for his or her vote, |
will also ask for a brief reason for the
vote. And again, there will be tw separate
votes which will cover Questions 7 and 8
whi ch are the voting questions.

So we'll begin wth Advisory
Comm ttee Question Nunmber 1 which is |listed
here and we have Dr. Dubinett to | ead us off
on that discussion.

DR. DUBI NETT: So the first

guestion relates to how the variability in
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each product dose in respect to the tota
nunber and range in cell ratios can be
expected to affect product quality, safety,
or effectiveness. And just -- you know --
to briefly summari ze, to go back as

summari zed in the final slide as presented
by Dr. Wonnacott earlier, the product has
cell nunbers that vary, the relative
percentage of those cells vary and the
contribution of other cells to the product
activity is not knowmn. And so | think that,
in terns of how we view the product, we're
actually dealing with sonething that does
not draw any real anal ogy perhaps to
cytotoxics or other types of therapies. And
so | think what is before us is making sone
assessnent of a product that, by necessity,
I's variable by virtue not necessarily of the
manuf act uri ng process fromthe data that
we've seen, but in fact is variable by - as
a function of the individual patient's

| eukapheresi s product is what |'ve
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under st ood from what we've seen.

And so | think we could begin the
di scussion just to ask - have a discussion
of how these variables mght affect quality,
safety and effectiveness. And | can just
begi n the di scussi on by suggesti ng and goi ng
back to sonething I think that was said
earlier, and that is that although we're
| ooking at CD54, that this | think as Dr.
Levitsky nentioned and | think built a
cogent hypothesis to suggest, that, in fact,
t he phenotype of the antigen-presenting cell
may well be dictated by T-cell elenents in
the environnent, either in vivo or in the
product. So | think one of the questions
that we could ask is what other cellular
el ements and phenotypes m ght be there in
addition to those that we've seen. For
exanple, are the CD3 cells containing a
popul ation of T-regulatory cells that are
not appreciated. So we can have sone

di scussion of that fromcommttee nenbers.
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DR. MIULE: Any comments about the
other cell types within the product and how
those other cells may influence positively
or negatively the APCs wthin the product?

DR. TAYLOR 1'd like to ask if
there's been any doubl e-staining of CD54 and
the other markers, CD14, CD3. | didn't see
any of those data. And if so, if we could
get a sense of what percentage of the
popul ation is doubly positive that m ght
actually narrow down the efficacious cells.

DR. MULE: Is there someone from
Dendreon who woul d like to take that?

M5. SMTH: N cole Provost.

DR PROVOST: W don't routinely
doubl e-stain for manufacturing data. It's a
- adds double the work. But we have done
devel opnent studies to | ook at the CD54
popul ation, both fromthe large cell forward
scatter graph that I showed you and the
total CD54 population. W' re having trouble

getting data projected. Yes, we're shifting
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bet ween systens here.

DR. MULE: Maybe you coul d j ust
summari ze w thout the slide.

DR PROVOST: kay. The vast
majority of CD54-positive cells are
nonocyte-derived. However, you do see a
shift in the total CD54 popul ation, not the
| arge cells. The large cells are what we
use for lot release and it is that nunber,
the large cell APC fraction of 54-positive
cells that we use as the | ot rel ease val ue
for determ ning acceptance or rejection of
the product. And it's that APC nunber that
Is correlated with the Kapl an- Mei er
survi val

| can refer you to Figure 36 in
the briefing docunent, in our briefing
docunent, if you want to read al ong. When
we | ooked just at CD54-positive cells in
total - at Week Zero we have a higher
fraction of those cells being nonocyte or

CD14. And the relative percentage as a
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function of the weeks of infusion, Weks
Zero, 2 and 4 goes up over tinme. W see
slight variations, although probably not
really significant in the B-cells and the
NK-cel | s and their percentage of the CD54
popul ation. So we do have reason to believe
that the T-cells nay be getting activated
during the course of the treatnent. W
don't have antigen-specific information in
terms of what those T-cells are directed
agai nst because of the difficulties with HLA
typing and actually assayi ng each pati ent

| ot .

DR. DUBI NETT: So do you know
anyt hi ng about the popul ation of CD3 cells
in terns of the percentage that nay be T-
regul atory or CD4-, CD25-positive?

DR. PROVOST: W' ve done
phenot ypi ng, but we haven't done systematic
studies for the patient popul ations. Those
are difficult studies to do just in terns of

getting sanples frommanufacturing lots. W
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| ar ge changes in those popul ations, but |
couldn't definitively give you information
on the T-regs.

DR. MULE: Dr. Levitsky made a
very good point, and he's rarely wong,
about the role, potential role of T-cells in
further activating or up-regulating CD54 on
nonocytes, particularly in the second
| eukapheresis product. You know, the
guestion always is is there any evidence
that the T-cells within the second product
are reactive to antigen, and also are the B-
cells within the second product producing
anti bodies say to PAP. Because it gets back
to the issue do you really want to renove
cells that may be beneficial and conplicate
the process if there's really no need to do
that, first of all if there's no negative
I nfl uence and secondly, if there is indeed
sone evidence, even if it's | aboratory-based

data that there's a hint that the T-cells or
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may have activity.

DR PROVOST: Regardi ng anti body
concentrations, the only solid data we have
are fromthe i mune nonitoring patients
where we assayed for antibody concentrations
as well as T-cell stinmulations. And we did
find anti body responses agai nst the PA2024
agai n, not that many agai nst sem nal PAP,
kind of m ddling val ues agai nst the GVCSF
portion of the nolecule, and virtually none
I n the placebo group that were studied.

Regardi ng the notion of
separating or otherw se segregating the cel
popul ation, the rationale was that this is -
t hese are bl ood-borne cells, they cone in
wth a large variety of cells. W are
targeting the APC fraction, but we're not
precluding the interaction of all the other
cell types that are there. W didn't see
any dose relationships for those other cel

types with regard to survival. And that's
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not necessarily surprising because you
woul dn't expect this to be a titrate-able
sort of activity as you would a drug which
binds to a receptor on a particular set of
cells.

DR. DUBINETT: | think that you
had nentioned earlier that there was a
granul ocyte rel ati onship you thought with
t he CD54 expression?

DR. PROVOST: Yes, | nentioned
t hat we have sone weak correl ations right
now. W haven't got enough to actually
stand on it yet. That's why |I'm not show ng
It to you. One of the issues is that our
process actually reduces granul ocytes. |
think that was pointed out well in the FDA
briefing docunent. And when you get down to
those low |l evels, they're actually hard to
measure, actually hard to quantitate. So
getting a reliable nunber is difficult.
What we' ve done are sone add-back studies to

show that we can affect that.
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DR. MJLE: Franco.

DR. MARINCOLA: A clarification,
maybe | missed it, but in the material you
provided | saw that a | ot of CD54 up-
regulation is due to T-cell activation.

It's not only just the nonocytes conponent,
but also T-cell and NK-cell seens to up-
regulate. In the data that you showed about
the relationship with CD54 expression and
survival, are - what are you | ooki ng on?
Are you looking only at large cells, or the
whol e popul ati on? Because that m ght

expl ain why you m ght have a better --

DR PROVOST: Right. The data
that | showed you regardi ng the survival
correlation was only for the APC popul ati on.

DR. MARI NCOLA: So is that
specific?

DR. PROVOST: That's specific for
the APC popul ation. That's the rel ease
assay for manufacturing.

DR. MULE: So when you did the
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anal ysis of the quartile of increases in
CD54 up-regulation wth survival, was there
any link with contam nants |i ke NK, presence
of T-cells, or no?

DR PROVOST: W phenotyped al
of those cell populations as part of the | ot
rel ease criteria. W didn't see any other
| i nkage.

DR. MIULE: Kurt?

DR, GUNTER: It would seemto ne
that since this is an autol ogous product,
you know, the product should be given sone
| atitude in terns of specs because every
product is unique for every patient. W
could easily sit here and decide we're going
to define arbitrary threshol ds bel ow or
above which you can't give the product, but
that woul d probably result in a |ot of
patients not being able to get product. |
mean | could see if this was an all ogeneic
product where we should work really hard to

define sone reasonabl e specs for the
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product, but | just don't think it's going
to be reasonable, except if we find sone
data that would indicate that there's a
safety issue. Then I think we shoul d nake
sone pretty strict cutoffs about cel
nunbers, et cetera.

DR. MULE: Qher comnments?
Mat t hew.

DR ALLEN: 1'd preface this; |I'm
not an i mmunol ogi st, so this my be a bit
nai ve, but can | just - point of clarity.
When you stinmulate wwth the antigen, you're
doing what with essentially the product, the
whol e product, so it's antigen-presenting
cells plus whatever else is in there. So |
guess ny question is, and this is just
approaching it froma sort of sinplistic
point of view, is if you have a product that
contai ns antigen-presenting cells and ot her
cells, and if you have the ability with flow
to determ ne. do they have phenotype, can

you not do cell sorting and select out. So
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for exanple, could | not do an - if | wanted
to know whet her or not activation of T-cells
I n some way was an issue, could I not do an
experi ment where, admttedly with frozen
products, | took the original product and
then the product fromthe second pheresis
and then split up the antigen-presenting
cells and the T-cells and fed them back and
did a flip-flop experinent. Because the
prem se would be if T-cells are inportant,
then 1'"'mgoing to get nore CD54 up-
regulation with ny antigen-presenting cells
from batch one using batch twd's T-cells.
s that not a logical thing that could be
done, and has anything |ike that been done?
DR PROVOST: Well, you m ght be
able to do that in syngeneic mce. |'mnot
even sure you could, but in the patient
popul ati on batch two, Wek 2 depends on Wek
1 or Wek Zero having been infused. So
since this is a fresh product, all the

uptake of antigen is in the presence of al
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the other cell types, all of those cel
types go back into the patient. Those sorts
of experinents, while they would be very
Interesting to do turn out to be
| ogi stically very difficult.

DR. MULE: Maha, do you have a
questi on?

DR HUSSAIN. In the concept of
t herapeutics we try to give what we think an
effective dose, and then you understand that
not every patient is going to respond to
what you've given them and if they don't
respond then you know you have done the best
you can, you've given the effective dose and
it did not work for that cancer. How do
you, in the setting of this, ensure that
every single patient of those 55,000
patients out there who may get this drug are
in fact getting a quality-assured treatnent,
under standi ng that we heard fromthe FDA
speakers that there's the issue of

| eukapheresis and there's a variety of
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paraneters that inpact that, not the | east
of which availability of |eukapheresis

machi nes, and then of course who's running
them and how long did it take before it got
to you, and all of these details. And
judging by the fact that, if | understood
the quartiles again correctly, that only
certain patients who are above a certain

| evel are the ones who benefitted, that even
adds another glitch in this whol e process,
you know. And when you have a second study
that's negative then it adds a third glitch
In the process. So what do you do to assure
that a single patient anywhere in the United
States who's going to get this is getting
what you have given themin the study and
have been given a fair trial?

DR. PROVOST: The apheresis
process is actually a standard nedi cal
procedure used for donating white bl ood
cells and fractionating platelets, et

cetera. Standard processing paraneters are
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used. We qualify the apheresis centers to
make sure they're follow ng protocols. W
have a programthat's being planned at the
noment to register those centers and these
apheresis centers wll need to be registered
with the FDA as tissue establishnments. W
have - | think | nentioned that we have a
normal donor programthat we use for
devel opnent as well as assay validation and
process validation. And what we see is that
we do occasionally have repeat donors that
come in and those, even if they're going to
the sane site, sane person, sane apheresis
center you do see slight variations, but not
great. And even that being said, early
clinical studies set out to establish sone
sort of dose and to | ook for a response.
The early studies were not survival studies.
They were | ooking for imrune responses or
sonme indication of disease progression.

And those early studies, one,

| ooked for the | owest dose as a fraction of
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an apheresis that could elicit an inmune
response agai nst the inmuni zi ng anti gen.
That turned out to be very | ow, around one-
tenth of an apheresis. On the flip side,
the early studies |ooked for Iimting dose
toxicities, how high could you go, how many
cells could you infuse before you started to
see adverse events. And we bunped up
agai nst the nmaxi mum nunber of cells that we
coul d apherese and didn't see them And
that's how we established one apheresis, one
and a half to two bl ood volunmes in duration.
And that coupled with the CD54 data which
suggests that it's that APC fraction that
t akes up, processes, and presents the
antigen led us to then focus on the APC
fraction for dose and allow the rest of
those cells to be there since they didn't
have a positive or negative effect that we
coul d measure.

DR MJLE: Larry?

DR KWAK: On the topic of
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product characterization we haven't heard
very nmuch either fromthe sponsor or the FDA
about the reconbinant antigen. Just
wondering if you know, quality control,
purity: is this considered a reagent and
therefore not relevant to the discussion,
or?

DR. WONNACOTT: | can say that we
find it to be very relevant to the product
and we - | think where we're at is that we
just don't feel like we need the
recommendati ons of the commttee on the
antigen. W're confortable with the
I nformation that was provided in the BLA

DR. MJLE: Savi o.

DR. WOO. My question is just for
sone clarification in ny owmn mnd. | nean,
today |I've heard the presentation on the
CD34 correlates and is being used as a
potency issue that's for the product in
ternms of the trial. And then we |earned

that the i nmune response was really seen
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with the hybrid protein, but not to the PAP
antigen. And then we were told that the
CD54 up-regulation is really not correl ated
wth the reactivity to even the hybrid
protein. As we hear nore and nore about the
CD34 things, and then we heard the sponsor
I ndi cates that the CD54 is really a
manufacturing thing and i s not prognostic
and that it's not the only predictor. So |
was wondering you know i s CD54 bei ng used
for the potency claimstill being nmaintained
by the sponsor, or is it being w thdrawn
because |'m confused.

DR, PROVOST: CD54 up-regul ation
IS used as a product rel ease --
manuf act uri ng product rel ease paraneter. W
presented the data | ooking at CD54 up-
regul ation and correlating that with
survival basically as a reality check, to
see is this survival benefit that we
measured attri butable or correlating with

anything. Is it a fluke? W don't use CD54
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up-regulation in any way as a prognostic
factor. W basically use it as a biol ogical
correlate for activity inasnuch as we
activate cells in the process. W have a
m ni num spec for that.

DR WOO. If that were the case
t hen because the entire concept of this
product is really to stinulate the patient's
| mmune response to go reject the cancer.
And yet CD54 up-regul ation being used in
this correlative sense is not correl ated
wWth the reactivity to even the hybrid
protein. So how can we be assured that this
treatnment was actually leading to a T-cel
medi at ed, or i mmune-nedi ated rejection of
tunors? O is this sonething that has
happened?

DR PROVOST: Let ne back up a
m nute and state again that the i nmune
response agai nst the PA2024 i nmuni zi ng
antigen, the magnitude of that inmune

response as neasured in our assays by a T-
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cell proliferation assay doesn't correlate
Wi th CD54 up-regulation. Nowthat's a small
subset of the patients that were neasured in
the total trial and that T-cell stinulation
assay was not neant to be correlative to any
ot her i mmunol ogi cal paraneter. It was
basically to see whether the patients
responded to the inmunizing antigen, and the
data we showed said that yes, they did. It
was a clear difference between those that
were i mmuni zed and those that weren't, but
we're not putting any credence behind the
magni t ude of the immune response fromthat
assay.

DR. WOO. Could I ask then what
evidence is there to suggest that the
treatnment actually leads to any anti-tunor
| mmune response in the patients? Any
evi dence at all.

DR. PROVOST: W are not trying
to inply that we're seeing tunor shrinkage.

W didn't see objective responses. W
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believe it is probably -

DR. WOO. That's not ny question.
l"msorry. M question is: 1is there any
evidence that the treatnent |eads to an
anti-tunor immune response in patients.

DR. PROVOST: None other than the
survival effect and the differences in
prostate cancer survival

DR WOO  Okay, thank you.

DR. MULE: Savio, ny -- in ny
view this is nore condemation of the field
as it is not necessarily a condemati on of
what we're asked to revi ew today because in
reality if you scan the literature and you
| ook at all the clinical trials that have
been done in Phase |/Phase Il and you | ook
at all the intricate nonitoring of patients
t hat have been done with specific peptides,
wth T-cell clones, wth LE spots, very
guantitative, coded, blinded sanples | think
it's fair to say there's absolutely no

correl ati on between the robustness, the
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done and clinical response. That's the
reality. That's the reality.

DR DUBI NETT: | was going to say
sonething simlar, but also in the sane
vein. | would be very surprised, in fact,

If a single antigen-presenting cell marker
predi cted a response and | woul d be very
surprised if it were CD54. So | think

woul dn't be distracted by the fact that in
fact it may be a manufacturing tool, but as
a single marker | think it would be rather
extraordinary to find a single factor that
predi cted that response. It's likely to be
multiple and would require clearly nuch nore
work to be done to define that.

DR MARI NCOLA: Can | nake a just
brief comment too? | think that in your
help | think that the nost conpelling reason
to use CD54 as the data show that seens to
be the best marker to delineate those cells

that actually present in the antigen, where
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100 percent of the cells. So it's the
potency | think it's the closest that | can
I magine it showi ng that they're delivering
the nunber of cells they're delivering and
the quality is appropriate. So definitely
the i mune response will tell a different
story and | agree with how everything el se
has been said, but | think it's pretty
conpelling. CD54 seens to be very, very
good marker for what it's supposed to do.

DR. MULE: The CD54 di scussion,
when | | ook at the questions they're nore
related to 2 so we can continue this
di scussi on and maybe conbi ne Questions 1 and
2, and denn, if you want to continue the
di scussion related to 54 with Question 2
that'd be good.

DR. DRANOFF: Sure. | think
Question 2 is also intimately linked to
Question 3.

(Laughter)

DR. DRANOFF: So essentially this
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relates to what is the nechani sm of action
of this inmmunotherapeutic approach. And I
think there are several inportant paraneters
to point out. W should talk a little bit
about the prostatic acid phosphatase as an
antigen, whether in fact that is the major
antigen that an i mmune response is elicited
agai nst, whether there are invol venent of

ot her potential prostate cancer antigens.
We need to tal k about what are the specific
| mmune effector nechanisns that are |ikely
to be active here. Then we need to think
about whether the antigen-presenting cells
in this product function directly to
stinmulate T-cell or B-cell responses to the
prostatic acid phosphatase, or whether they
m ght work indirectly in vivo. And | think
It's fair to say that all of these issues
are essentially at the heart of much current
work in cancer inmmunology. W could spend
days at neetings tal king about these, so |

don't think we're going to cone to a final
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resolution, but at least for the fol ks who
don't think about the cancer i nmunol ogy

I ssues all the tinme it's inportant to
represent what sone of these considerations
are.

So first the antigen, prostatic
aci d phosphatase. As far as the literature
I ndicates, it's a protein whose expression
really is limted to prostate or prostatic
carcinoma. The literature doesn't indicate
that it involves any nutations, so it's fair
to classify this protein as a nor nal
differentiation antigen, and it's fair to
poi nt out that many people in the field
believe that targeting differentiation
antigens can be therapeutic and there are a
| ar ge nunber of clinical trials exploring
that. On the other hand, the proteinis
al so secreted. W saw how that was used as
one of the patient characteristics and these
characteristics of having a | arge anount of

the protein in the patient actually make it
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much nore difficult to generate an i nmune
response and m ght account in part for why
the investigators have had difficulty
detecting these responses. Now, in the
literature it is clear, however, that there
are anti bodies that can be devel oped to the
protein. There are CD4 T-cells, or hel per
T-cells, and then there also are CD8
cytotoxic T-cells. And while the exact

| nportance of each of those cell types and
antibodies to an anti-tunor effect is still
a matter of investigation, | think the field
woul d agree that if you could devel op
responses to any one of themor nore of them
that woul d be a useful thing.

So we've heard nostly thus far
that the nonocyte population in the product
Is likely to be the nost inportant antigen-
presenting cell. | think the data is
conpelling that the large proportion of the
exogenous protein is taken up by the CD14

probably nonocyte popul ation. But there's
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anot her cell population that's nmuch rarer,
the dendritic cells, which are several
orders of magni tude nore potent as antigen-
presenting cells than nonocytes, and we
really haven't characterized their role yet.
But it's likely that the provision of GVCSF
has been enhancing the activity of both the
nonocytes and the dendritic cells.

Now, the antigen is given to the
antigen-presenting cells essentially as a
soluble protein and it's quite clear that
t hat node of presentation is efficient for
stimul ating CD4 responses and indirectly
anti body responses, but it's not a very
efficient way to generate cytotoxic T-cel
responses. And indeed we haven't heard any
di scussi on about neasuring CD8 responses
whi ch many woul d think m ght be of great
I nportance. So it's unlikely in ny view
that this approach is going to be a good way
for generating CD8 responses in the direct

node of presentation. Now, in ternms of
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measuri ng whet her the antigen-presenting
cells are properly activated, we've heard
from many people already that | CAMis al nost
certainly a part of that process, and
there's good evidence that if you bl ock | CAM
function or if you nmake animals with
deletions in this gene that their antigen-
presenting cells don't work as well. And it
certainly is an easy thing to neasure, and |
think the data presented have indicated

qui te convincingly that | CAM up-regul ation
I's an indicator of the response of their
PBMCs to the PAP GMCSF protein.

So, fromthis data can we really
concl ude that the intended node of inproving
antigen presentation actually has occurred
In vivo? And, although there really are not
very convi nci ng evi dence for PAP-specific
responses in ny view, | think there is
conpel ling evidence for reactivity to the
fusion protein. And it's likely that that

reactivity is because it's easier to
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gener ate i nmune responses to novel sequences
the patient hasn't been living with, and I
think that that frequency of devel oping T-
cell and anti body responses to the fusion
protein really does support the idea that
there is inproved antigen presentati on goi ng
on as a function of this therapy. Now, is
that actually the direct way that this m ght
work in vivo? And there | think it's fair
to say that's less clear. It is probably
very useful, though, to be infusing into
patients activated anti gen-presenting cells.
Rat her a | arge nunber are being infused and
in ny judgnent these cells are likely to
traffic throughout the patient and indeed
may even be attracted to areas where there

I s sonme ongoi ng inflammation, perhaps due to
a tunor deposit. And | think it's

pl ausi bl e, though clearly nore study woul d
be required, that it's actually the
trafficking of these cells to sites of

tunors or maybe even draining | ynph nodes in
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the patient which mght provide a secondary
activation of antigen-presenting cells in
the patient which could I ead to presentation
of many nore antigens than PAP, probably
those that could be nore inportant for tunor
rejection. So I'mjust trying to outline
some of the conplexity of this pathway.
There are many unknowns, but
there is clear evidence in ny view, that
this mani pulation is activating antigen-
presenting cells and | find conpelling,
actually, the scenario that Hy Levitsky had
rai sed that the activation of the PBMCs
that's apparent in the second and third
products is an indirect, but probably
I nportant indicator that the i mune system
In the patient has been activated. They
provided in the appendi x evi dence t hat
cyt oki nes are being produced. So fromthe
first principle that you're going to try to
| nprove antigen presentation; does this

product have the capacity to do that? |
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think the answer is clearly yes. The
specificity of that, however, is unclear.
DR. MIULE: Dr. Provost, so
tal ki ng about CD54 up-regul ation, the
nunbers are small, but if you conbine
Studies 1 and 2 there were 20 patients that
never received the third infusion, and I
t hi nk the nunbers were about five or so that
only received one infusion. Have you done
any anal ysis, nunber one, of whether or not
t he nunber of infusions are inportant or any
correlation with cerebrovascul ar effects,
nunber one. And nunber two, | know there
was no correlation wth cell nunber and
cerebrovascul ar effects, but | don't know if
an analysis - certainly | failed to see it
I n the docunents, of whether infusion nunber
had an i npact on that, nunber one, and
nunber two, when you | ook at the surviva
curves of the quartiles, where do those
patients sit in that analysis?

DR PROVOST: Sorry, 1'll goto
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the m crophone so | can clarify. Were did
- when we | ook at the quartiles, where did -
whi ch patients? You nean those that only
got one or two?

DR. MJLE: Look at number of
I nfusi ons where patients only received one
I nfusi on of Provenge versus two, where do
they lie?

DR. PROVOST: | don't have the
data before ne, but | could nmake a guess.
Since the data that | showed you were
cunul ati ve CD54 val ues, they were nore
likely to lie on the |ower end, but I
preface that by saying we have not done that
anal ysi s.

DR. MULE: It's an interesting
conponent because if you look at the third -
an anal ysis of phenotype of the third
I nfusion versus the second infusion, there's
really not a lot of difference.

DR. PROVOST: Right.

DR MIULE: So it begs the
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question, do you really need the third
I nfusion. You know, that's an issue, but
t he nunbers are small obviously.

DR. PROVOST: Right.

DR. MILE: But | think it's an
anal ysis that would be worthwhile. And
getting back to the serious adverse events,
did you | ook at that, whether those
patients, with infusion nunber?

M5. SMTH: |'mgoing to ask Mark
Frohlich, Vice President of Devel opnent.

DR, FROHLICH: In terns of the
CVA patients, all of those patients received
three infusions so there didn't appear to be
a correlation with the nunber of infusions.

DR. MULE: Qher conments?

Dori s.

DR. TAYLOR: Followi ng up on that
t hough, you said the salvage patients did
not show any cerebral vascul ar incidents.
Did they also receive three infusions?

DR, FROHLICH: They were all
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schedul ed to receive three infusions.
can't speak to the nunber broken down. The
pati ents who get the sal vage treatnent do
recei ve a sonewhat |ower dose than the
standard si pul eucel -T.

DR. MIJLE: Let's nove on to
Question 3 which again was spilling into the
next question with these di scussions. But,
Franco, if you could maybe talk a little bit
nore about the immune nonitoring conponent.

DR. MARI NCOLA: Wwell, a lot has
been said already, so | wll sumrarize
briefly. And | have to say that the - from
the quantitative aspect the effect of the
product has been very striking, so obviously
It 1s doing sonmething. But the question is
what it's doing as was bei ng poi nted out
just now. And you know, of course you can
go into esoteric discussion about the
junction or region of the reconbi nant
protein being particularly inmnogenic

because it's seen as foreign or maybe, |
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mean it could be other issues |ike

contam nant products, contam nants in the
product. There may be - would serve as

| mmunogens both in in vitro and in vivo. So
| don't know, it's interesting, but of
course lacks a lot of specificity. So |
don't know whet her the inmmunol ogi cal data

t hat have been provided are informative at
all to answer the question of whether this
product reaches the desired biol ogical
endpoint - | nean, effects. And of course
It would be nice to know what the
contribution of CD8 cells versus CD4,
cytotoxic T-cells. It would be nice to
prove antigen specificities using the Rl
patients who epitopes are known, or use
epitope libraries sonebody suggested, or use
- and al so use tests, maybe a little bit
nore specific than proliferation assays |ike
- which are obviously biased CD4 responses
or CD8 responses, |like LE spot and ot her

arrays.
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So having said that, however, |
have to agree with what Hy and - so nmany
times Hy Levitsky and maybe Jimjust said,
that truly, does it really matter because
the evidence in the literature is that
| ooki ng at the system c responses to
vaccines there's not a relationship
what soever with the clinical outcone. Maybe
because we are | ooking at the wong pl ace,
we should | ook at the tunor side. So there
IS so nuch i munol ogy that we don't know
yet, and nmaybe it's just a nice, very
I nportant intellectual exercise, academc to
di scuss what happens, but maybe not rel evant
what soever to the product. So | think
di scussi ng the i nmunol ogy of this product I
t hi nk shoul d be encouraged because obvi ously
If you could find -- the sponsor could find
eventual ly sonme kind of relationship between
sone i nmune responses and clinical outcone
then one day it could be a good surrogate

mar ker instead of having to wait for years
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to see what the outcone would be, and to
predi ct, maybe, the effect of the treatnent.
But for the nonent | don't think really the
data provide as well as the know edge of
I mmunol ogy should bear in the decision-
maki ng about whether the product shoul d be
approved or not. | think it's just an
I nteresting discussion, and | think we can
tal k about that if we have to, but that's ny
| npression. So whoever wants to say
sonet hi ng.

DR. MULE: Qher conments?

DR DUBINETT: | would only add
t hat sone neasure of assessnent of what
we've done to T-regulatory activities and
suppression would add to this. And | think
this is in part echoed in what d enn Dranoff
has recently witten about. But we really
have of course enbarked on therapies, a
nunber of which we now know are very good
I nducers of suppression. And this would be

an opportunity to find out where this
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particular therapy sits in that spectrum of
activity.

DR. MARI NCOLA: Fromthe academc
standpoint there are lots of interesting
guestions to |l ook at, but practically
speaking |I think - | guess the nost
I nportant thing is whether we believe the
survi val data or not.

DR. DUBI NETT: | agree.
Absol ut el y.

DR. MULE: Oher conments? Ckay,
let's nove on to Question 4. Wat 1'd |ike
to do is go through the questions and then
at the end, |I'll ask FDA specifically
whet her we've covered what you need and then
we can go back if necessary. Howard?

DR SCHER So with respect to
t he cardi ovascul ar accidents or CVAs as a
potential safety issue, | think this
analysis really reflects sone of the issues
that have cone up in terns of small nunbers

of patients and extrapolating results from
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particul ar prostate cancer cohorts, in this
case patients enrolled on different trials
wth different eligibility criteria. So if
you | ook across the popul ati on, the absolute
difference in the cardi ovascul ar events of
1.3 percent certainly is not different. But
then if you |l ook within the androgen-

| ndependent popul ation, for whomthe

I ndi cation is requested, you do see a
difference that although it does not reach a
0. 05 p-val ue, absolute nunbers of 5 percent
versus 1.7 percent, 4.9, do raise sone
concerns. And the hazard ratio again of 2.9
agai n raises concern, but |ooking at the
nunbers of patients this could be anywhere
fromprotective, 0.84, all the way up to
risk factor - a hazard ratio of 10. So |
bel i eve these sponsors correctly point this
out and do plan to include nonitoring for
these effects or these events in future
studies. | do think it remains an issue.

In the briefing docunents
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provi ded there was sone nmention of risk
profiles of strokes and | woul d suggest that
nore coul d be done prospectively to better
define the population in terns of their

cardi ovascul ar histories, concurrent

medi cati ons and ot her conorbidities, and
again | would urge that be included
prospectively in future studies. So | think
it's still an open question.

DR. MULE: Oher conments? Ckay.
Nunmber 5, Maha.

DR, HUSSAIN: So the essence of
the question is the survival data that's
presented. The intent is to discuss the
per suasi veness of the efficacy evidence
reported in the BLA application and in the
table. And as | read this, it is clear that
there is a survival difference, so we're not
di sagreeing on that. The question is does
one believe that the survival difference is
related to a therapy effect. Aml

i nterpreting that correct? Ckay.
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So I'mgoing to speak not as a
statistician, but rather as a clinician who
has been taking care of prostate cancer
patients for 17 years, or 18 years by now.
l"mgetting old. And as a clinical trialist
who has witten nunerous institutional and
cooperative group clinical trials. And so |
put that up front so that | can explain the
rationale, or give you sort of -- in
essence, a feel for the rationale or the
position where I'mcomng from So the
first thing I want to point out, that no one
di sagrees that survival ought to be the key
factor. However, it's the spirit of how
t hat survival has been | ooked at, not an
after-effect, not an afterthought, it's
Intended in the first place to be | ooked at.
And at ODAC, the FDA had convened a
commttee of clinical trialists and prostate
cancer experts last year to | ook at
endpoints in prostate cancer specifically,

and | think the unani nous deci sion was that
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the primary endpoi nts for purposes of
approving a drug, at |east anong the people
sitting on the table who were not FDA
menbers, but clinicians, that had to be a
specified up front survival. Unfortunately
that's not the case and the only concl usion
| have is that the trials were designed not
to | ook at survival, because probably they
didn't think they were going to see a
survival difference and the sanple size and
everything else in ny opinion is very snall,
to ne alnost equal to a random zed Phase |
trial. So that's one point.

The second point is that there
was a | ot of discussion back and forth about
side effects, quality-of-life and docet axe
and such. And | want to point out that this
IS not a conparison between this drug and
docet axel because that's not what the study
on the table is. Wat's on the table is a
conpari son between a vaccine and a pl acebo.

In a popul ation of patients that are nuch
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nore healthy relatively speaking by
conparison to the Taxotere trials who were a
| ot sicker patients, and consequently the
burden of benefit is totally different and
cannot really be conpared, that you see four
nont hs here, two nonths there, that for them
this is better, I would try to stress these
are totally different popul ati ons.

Now, the context in |ooking at
this is that when | sit down on Monday to
talk to patients, | have to feel maybe not
100 percent, but 90 percent confident that
everything that was presented today is
related to the treatnent, and that this is
the best drug for M. Smth, who |I'm going
to see Monday norning if it's available on
the market, and that | have to fee
confident in advising himabout that. And I
guess the answer is I'mnot sure. And the
reason | want to say | am not persuaded - if
that's the conclusion, but I'mgoing to go

through the list if that's okay - is the
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followng. W start wth a study design
that, in effect, is a total of less than 150
patients, 80 patients went on treatnent, so
the study is incredibly under-powered. Wy
that is inportant, let ne give contrast by
several Phase Ill trials that are - have
been conducted and are ongoi ng, and the
smal |l est of these trials are 700 patients in
prostate cancer that have been conducted and
conpleted in a tinely manner. So it's not
an i npossi bl e task, nunber one.

The problemis that when we | ook
at the confidence interval, and |'m not
speaking as a statistician. Wen | |ook at
aresult, I want to say that this is not in
the eye of the behol der, that you can go to
the bank and this is real. This is not
sonet hing that two people would di sagree on.
So | would point out that two random zed
Phase IIl trials wth the drug docet axel
were conducted. It's incredible how the

survival of the arns, the mtoxantrone, the
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Taxotere, despite different sets of
eligibility, different sites, different
everything, were very consistent in that you
could tell a patient that | expect your

medi an survival with mtoxantrone wll be
about 16 nonths and it's about 18 nonths
with Taxotere. And that's true for both of
these trials independent of each other.

The problemhere is that's not
the case. So you have the sane conpany
conducting two trials, and the first trial
gave a nedian survival on the average of
about 25 nonths and a hazard ratio that
woul d have been clained to be in favor of
the treatnent. And yet there is a
conparable eligibility second trial that
failed to denonstrate the effect, but to ne
what's scary is the fact that the best arm
in the second trial with a nedi an survival
of 19 nonths is worse than the m toxantrone
armfromthe asynptomatic cohort in TAX 327

trial where their nedian survival was 19. 8
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nonths. Now that was in Dr. Logothetis's
slide, so I'"'mnot making this up. It's
presented. And that to ne is concerning.
Wiy that is concerning is that, even though
you're starting wth patients who you are
assum ng are asynptonatic and therefore
conparabl e, sonething in there is not
jiving. |Imediately you're getting a drop
I n the medi an survival of about six nonths,
agai n suggesting there are subtle things
that are not clearly reflected within the
trial.

Now, the first trial, so Nunber
1, had really sonme inbal ance between the
arms. Now, the inbal ance cannot be brushed
of f because if you're tal king about a 1, 000-
patient trial and you have maybe 5 percent
change differences is one thing, but when
you' re tal king about a 80-patient and a 40
in the control arm little differences in
the potential prognostic variables can

| npact interpretation of results. And |
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woul d say that it could be just by chance
that the second trial was not matching the
first trial and has nothing to do with
bi ol ogy. Again, it's small sanple sizes.

One area we have not touched on
here and |I'm not an expert in immunol ogy,
but it's nmy understanding that the hornonal
envi ronnment inpacts the immunol ogic
response. | don't know if anybody cares to
comrent on that later. And there was really
not hi ng presented here as to the prior
duration of hornone therapy, and as we all
know, those of us who deal with prostate
cancer, people who have a | onger natural
hi story -- respond | onger to hornones --
tend to do better in general as opposed to
t he ones who have a very viol ent course.
And that has not been accounted for in
there. Can | keep going? Thank you.

The issue with the p-val ue and
Its significance is to nme very concerning,

and again |'mnot a statistician, but as the
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statistical reviewer fromthe FDA presented
that a p-value of 0.01 does not al ways
correspond to statistical significance. And
we saw a bunch of p-values being flashed
both fromthe sponsor and the FDA. It's
really the context. So a 0.01 in the
setting of a survival being the primry
endpoint is one thing, as opposed to a 0.01
In the context of a post hoc analysis is
sonmething else. And | think that that ought
to be kept in mnd.

There is another, to ne,
concerni ng observation and that is none of
t he di sease-rel ated manifestati on was
I npacted. So as a clinician it's hard to
conceive if the disease is progressing at
the sane rate, what else is keeping people
alive. And that really is very concerning.
In nost of the prostate cancer trials, and |
cannot think of any solid tunor,
understanding it's not vaccines, but

chenot herapy or other biologics that we tal k
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about, generally the disease mani festation
and di sease-related, | guess, nmanifestation
of di sease go together with the survival

So when you see a survival advantage you see
a tinme-to-progressi on advant age, you see a
pai n response benefit, you see all of that.
And that was true in the Taxotere trials, at
| east if we tal k about prostate cancer.

That has not occurred here and that to ne
says sonething. |[It's maybe the vaccine
didn't really work and maybe that's why
there was no - anything picked up in terns
of immune stimnulation and everything that
we're tal king about. Maybe sonething el se
was the reason why these patients |ived

| onger.

There are two nore things that |
want to nention and that is the reason we do
clinical trials and we use statistics it is
because we want to put a standard for care
that is - that if it's ny father, | am happy

with himdoing that. | don't want sonething
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that two people | ook at and say, well,
really oh yes, absolutely this works, or it
really doesn't work. And in this case |
think that a conbination of two trials that
went to different ends, a very limted
observation on 80 patients, | feel very
unconfortable recormending it to the
patients out there. There is an ongoing
definitive trial which | have asked about
three times how far is that trial, so how
many patients have been accrued of the 5007
Four hundred? GCkay. So 400 of 500 have
been accrued which neans within 100 patients
we woul d have those results in the next two
to three years reported. |f you couple that
wth a potentially open or expanded access
program which is not an inpossible thing.
And an expanded access program | don't know
If - I"'msure you're all famliar with it,
but ot her conpanies when there is a

prom sing drug, and you coul d al ways nake it

avail able wthin certain guidelines to the
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patients while you're waiting for your
definitive trial. So | don't see that
rushing to say this is great now is of
ut nost urgency because certainly the conpany
coul d choose to have open access prograns.
And | think the reason that's
I nportant is collecting nore safety data is
going to be extrenely inportant. | would
only cite out the issue of growh factors
such as the erythropoietin that has been
used for a very long tine and we all thought
It was safe and recently there was this
whol e thing about it is harnful. And so to
say that we have safety data fromthree,
four years on a thousand patients, to be
honest with you I"mnot so sure that |'m
confortable in the context of a small,
limted trial that this is actually adequate
safety data. And to say CVA is about three
tinmes the rate, even though it's not
statistically significant, if you open it up

to the 20,000 - 30,000 patients out there,
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only you know you have no idea what could
happen. So | think collecting this kind of
i nformation in a controll ed manner becones
I nportant, and | think that's all. Thank
you.

DR. MULE: Thanks, Maha.
Comment s? Howar d?

DR SCHER | would just like to
reiterate that | don't think there's any
debate here about the need for nore options
and nore effective treatnents for what's
clearly a lethal disease. But | would also
say that as a physician and a researcher
echoi ng Maha's comments that part of the
failure and the lack of availability of
drugs is not the fault of the FDA, it's
really our fault in terns of how we design
trials and conduct them So the 01 and 02
studies were very well-designed for a
primary endpoi nt of tine-to-progression.
They were wel | -conducted, prospective,

doubl e-blind, random zed. |It's really as
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good as it gets. Unfortunately it didn't
meet the primary endpoint and then three
years |l ater a survival analysis is reported,
It Is observed and there's no question that
this is the gold standard by which we live.
So again the question boils down
tois this really a drug effect or is it
sinply related to the patient popul ati ons.
So as we | ook back on what was presented we
didn't really see any evidence of a direct
anti-tunor effect, granted that was not part
of the trial, and we all recogni ze there are
probl ens. The primary endpoint was not net,
but if you |look at the - where the patients
failed, it was again with bone scans which
Is simlar to another agent that was
presented to the agency a few years ago. W
did see an inbalance in the distribution of
soft tissue disease, but we didn't see
reports of serial imaging actually to
nmoni tor that disease to see that there was a

change in the tenpo of the illness. And

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

320

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

321

again, | wuld agree there has to be sone
point where this is affecting the natura
hi story and we just haven't seen that.

W weren't provided any
I nformation on quality-of-life such as pain
relief or delaying to the devel opnent of
pain and the tinme to the devel opnent of - to
t he need for chenotherapy which is arguably
an indication that the physicians treating
themfelt that the di sease had taken a turn
for the worse, also appeared to be simlar.
And while we are all | ooking for
repl acenents for hornones and recogni ze the
adverse effects associated with them
there's no data presented here that this is
in fact a potential replacenent for hornone.
It just wasn't the question.

So actually what we're shown is a
post hoc analysis wth a small nunber of
patients, and if we were | ooking at that
result as a Phase Il study, and

prospectively asking the question to
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denonstrate that treatnent effect we need
approxi mately 500 - 700 patients. And at
sone point during the day I would like to
see the details of the Phase Il design, you
know, again with the idea to nmake sure that
It is sufficiently powered and, you know,
again it nmay be an opportunity to add nore
patients if there's any question.

So you know, if you ask nme the
question does this drug prolong life, | just
don't know at this point in tinme. So |
start thinking, you know wearing ny
physi cian's hat, obviously | feel extrenely
frustrated when there are no options to
offer patients. So if | start thinking, am
| denying a potentially useful agent to nen
who clearly need it, the answer is
unfortunately | don't know So | say well,
what if we think that this really should be
avail abl e, start thinking about the nunber
of agents that are currently under

devel opnent. There's now i ssues of
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prioritization. W still have the issue of
toxicity. There was a higher frequency of
strokes, and again if you anplify across the
gl obal popul ation this does create
potentially very serious problens. So in
the sanme vein where | want to offer
effective therapies, | don't want to offer
those that are ineffective and potentially
toxic. So | think all of these

consi derations have to be factored in and |
woul d reinforce that there are ways to nake
drugs avail able in appropriately controlled
contexts so that patients are not denied it
I f they so choose to have it - or want to
pursue it.

DR. MULE: Qher comnments?

Ri chard.

DR. CHAPPELL: | also don't doubt
the need for this, need for further
effective and less toxic therapies, and |'ve
carefully read the cooments and |istened to

t hose who have benefitted from Provenge. W
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obviously can't hear fromthose who - the
treatnment has failed, and there are many of
t hose, unfortunately. The statisticians
focus on p-value, which is the probability
of erroneously accepting the drug as

| nproving survival, and Dr. Zhen correctly
said that you can't - it's inpossible to
conpute a p-value, which hasn't stopped ne
fromtrying just to illustrate sone of the
problens in ny own m nd, and perhaps yours.
So when woul d we possi bly accept or
recommend approving this drug? Now | can
only speculate, but |I presune that if in
both trials the primary endpoint were a
significant probability |less than 0.05, that
woul d probably work. O even if one were
significant, which is a chance of 1 in 20 if
It weren't, and the other wasn't too bad,
and so that's two chances in that case. O
I f neither were significant and the survival
in the first trial were significant, we're

debati ng approvi ng, recomendi ng approval,
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or if neither were significant for the
primary endpoi nt and survival in the second,
but not the first were significant. And
that's too many - well, that's a | ot of
conmbinations. |I'mstill not sure it's too
many. But it's a lot of ways in which one
can make a m stake. And so |I'mworried
about it. |'ve seen other clinical trials
in which |'ve seen p-values of |ast one
0.004. | won't give you the details, but

t he hypothesis was so ridicul ous that nobody
woul d have accepted it. It was just one of
those a posteriori hypotheses which turned
out by coi ncidence to be significant.

And | echo Dr. Scher's enphasis
on the next trial. One always w shed one
coul d change the past. The second best tine
to plant a tree is today, if you quote
Confucius, rather than 20 years ago. And so
| am concerned with the possibility of
correcting deficiencies in the design of

this next trial, that the endpoi nt be what
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we would call hard, that is be survival, be
for something very sinple, |ike the |og rank
test, rather than a nodel so we don't have a
debate in a few years over which nodel do we
choose, one is significant, one is not
significant. Sonme have m ssing covari ates.
Do we include those or not? And al so
whet her the outcone, whether we really want
sonething like the |l og rank test, because we
realize that at first there is no advant age.
It takes awhile - if it works, it takes
awhile to work. Do we want to a priori
specify a test that down-wei ghts any early
differences in survival curves and
enphasi zes | ater differences which one
expects. So | hope to, regardless of the
out cone today, to enphasize the future, and
make sure that any future results are not
subj ect to such debate as we' ve had.

DR. MJLE: Would soneone from
Dendreon w sh to comment on 9902B? Because

that has conme up a nunber of tines by
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several nmenbers of the advisory conmmttee.
DR, FROHLICH: D9902B is a
random zed, multi-center, doubl e-blind,
pl acebo-controlled trial that's very simlar
In design to Studies 1 and 2 that have been
descri bed today. The eligibility criteria
are men wth asynptomatic or mnimally
synptomati c netastatic androgen-i ndependent
prostate cancer. It's asimlar 2to 1

random zation. The primary endpoint is

overal |l survival. The secondary endpoint is
ti me-to-di sease-progression. It's an event-
driven analysis for 360 death events. It's

powered at 90 percent for a hazard ratio of
1. 45.

DR. MULE: Howard, does that help
you in your?

DR SCHER What woul d cone up,
Is there a rationale or need to increase
that sanple size? Because 1.45 is
significant. | nean, it's been a big bar in

this disease. So assumng that the
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anal ysis, there's been no anal yses to date.

DR FROHLICH  So the integrated
analysis of Studies 1 and 2 showed a hazard
ratio of 1.5, so 1.45 was deened to be a
reasonabl e estimate given the data we have
to date.

DR. MULE: Maha?

DR HUSSAIN. | think it's a good
size for looking for that much difference.
The only question, Dr. Frohlich, | had and
that is the synptons you refer to is not any
synptons, it's pain | assune.

DR. FROHLI CH: For the
eligibility criteria?

DR HUSSAI N:  Yes.

DR, FROHLICH Mninmally
synptomati ¢ di sease, right.

DR, HUSSAIN: But what is
mnimally? |Is that -

DR FROHLICH  Not requiring any
narcoti c anal gesics, and on a visual anal og

scale a score of 3 or |ess.
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DR HUSSAIN. And are you sonehow
doi ng any kind of stratification to account
for potential prognostic variabl es?

DR. FROHLICH: W are stratifying
for d eason score bi sphosphonate use and
study center.

DR HUSSAIN. Thank you.

DR FROHLICH |'msorry, nunber
of bony netastases as well.

DR. MJLE: Richard?

DR. CHAPPELL: Dr. Mulé, is it
W thin our purview today - should we be
di scussing this third trial in making

recommendati ons? O just the evidence from

DR MIE No, it's really to
provi de additional information to several of
the commttee nenbers who have been trying
to get a better sense of where this is
goi ng.

DR. CHAPPELL: Ckay.

MS. SM TH: M. Chairman, is it
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possi ble that we coment on sone of the
statistical comments that were nade?

DR. MULE: Yes, sure, go ahead.

M5. SMTH: | invite Dr. Brent
Bl unenstein to comment on sone of the
statistical issues raised.

DR. BLUMENSTEI N:  The issue of
how to interpret the p-value fromthe
survival trial is of course central to the
deli berations here. And | agree that it is
difficult to know what significance |level to
conpare the 0.01 to. |In other words, what
ki nd of adjustnent for the actions, the post
hoc nature of the survival and so forth
shoul d be taken into account. However, |
think that one of the things that hasn't
been nentioned so far in this is the special
status that survival has with respect to
time-to-progression. That is, there is a
putative surrogacy rel ationship between
these two endpoints, and if you accept the

fact that there is that possibility, or even
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believe that there is that. | know that
It's not been proven, it's not vali dated,
that's a very difficult thing to do for
t hose of you who've been watchi ng that
process of trying to validate surrogate
endpoints. Wiile it isn't validated, one
has to take into account that there's the
possibility that the outcones of tine-to-
progression and survival are correlated in
some manner. And when one thinks about
maki ng p-val ue adjustnents, one can take
I nto account the correlation between two
endpoi nts in deciding what should be used as
the significance |evel at which to judge an
outcone, a p-value. And if one assuned that
t hese two endpoints were perfectly
correl ated, then when you start to make that
adj ustnent, you would find out that you
didn't need to nmake the adjustnent because
of the correlation.

But that's only one way to | ook

at it because actually | prefer not to | ook
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at TTP, the tinme-to-progression, and
survival as two endpoints that one is going
to choose between within this trial.

Rather, | like to think of these endpoints
as having this surrogacy rel ationship. |
mean, |'mtrying to - what |I'mtrying to do
IS conmunicate to you why | feel that the
data fromthis Study 1 does provi de evi dence
of efficacy. So | prefer to think of these
endpoi nts as havi ng that surrogacy

rel ati onship, and thereby not wanting to
make the kind of adjustnent one woul d nmake

I f these two endpoi nts neasured two distinct
features of the patient, perhaps rel ated,

but two features of the patient. So if | go
down the surrogacy route, then I'min the
position of thinking of the outcone as being
sonet hi ng where both endpoints need to be
met for you to have an overall significance
of the study. Under those conditions, when
you have perfectly correl ated endpoints as |

nmenti oned before you get to the sane p-
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value, that is - | nmean the sane
significance level to be used. That woul d
be 0.05. And so you can get to the 0.05
significance | evel both ways by nmaking

di fferent assunptions about whether you're

| ooki ng at a surrogacy rel ationship, or

whet her you're | ooking at two endpoi nts that
m ght have a high correl ation.

But | think that the bottomline
of all of this is that we have to stop and
say, well, we really can't know that because
you can only nake assunptions, and then
maybe you could do sone conputations and so
forth and try to get at a significance |evel
to be used. | think even if you were to do
that you wouldn't find that there would be a
severe penalty on the significance |evel
because of the correlation, whether you
assune it's one or sonething | ess than that.
But | think that there are other things that
have to be taken into consideration, and I

spoke about this briefly this norning. And
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one of themis the fact that, and Richard
Chappell nentioned this as well, is that we
have this issue of a delayed effect. And
what that says to ne is that the results of
- for TTP in Study 1 can be viewed as havi ng
been spoiled by the failure to take into
account a del ayed effect, that is the anount
of tinme it takes these inmunotherapies to
behave. Now, if we assune that the trial
was j ust under-powered, and we got a

I nsignificant p-value for TTP, that woul d be
the end of the story. But if you have a
val i d explanation, sonething that is not
only present in Study 1 but is present in

ot her i mmunot herapies and there's a biologic
theory behind it, then you're conpelled to
not just look at that p-value for TTP, but
also to ook at the estimate of the hazard
rati o, and to see whether that has sone kind
of a clinical neaning for you. And the
hazard ratio for Study 1 TTP is 1.45.

That's a |arge hazard ratio. And so you're
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therefore conpelled to take that into
account when you conpare the even | arger
hazard ratio of 1.71.

Now, the small trial issue is
another difficulty that's been di scussed
here and | think the biggest - the nost
I nportant thing to take into account when
you | ook at the survival result, and in
light of the small trial, that is you have a
- you're sitting there wwth a significant p-
val ue, or at least putatively significant p-
val ue, dependi ng on what kind of reference
significance |l evel you wish to use. You're
sitting there |ooking at this 0.01 and
you're saying, well, is this 0.01
significant or not, or what does it nean in
the context of this small trial. What you
have to do there is take a | ook at the
confidence interval, and when you do you
find out that the confidence interval, the
| ower bound of that confidence interval is

1.13. Now, Bo Zhen this norning, the
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statistician fromthe FDA says that that's
small. Well, I don't think it is nyself. |
think representing a 13 percent higher
hazard rate in the control armis inportant
and in fact would, as a | ower bound of a
confidence interval, does translate to an

i nplication of clinical benefit.

And finally, Maha Hussain said
that the - indicated that she thought that
the rest of the data from Study 1 didn't
really speak to the whol e study being
significant. | think | see it a different
way. To ne, all of the secondary endpoints
go in the right direction. TTP as |'ve
menti oned before goes in the right
direction. There nmay be a good expl anation
for why it's not statistically significant
based on the presence of this delayed effect
that wasn't taken into account at the tine
t he study was pl anned because nobody
understood that at that tine. But the other

thing that's inportant is that we showed
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sone forest plots where various subsets of
the patients were conpared with respect to
the inportant prognostic factors. And |
think that, again, to get a sense of whether
the study has this internal consistency
that's so inportant in the interpretation of
a small trial is that you have to renenber
that those forest plots, and let's see if
you can bring up the one that shows all the
factors for Study 1. That would be the nost
useful one. But if you |look at those, then
you can see that alnost all of the factors

| ooked at, alnost all of the subgroups -
we're still | ooking for the one that -

al nost the preponderance of themare, in
fact all of them | think, are on the right
side of the vertical line indicating no
effect, and nmany of them of course from
Study 1 have confidence intervals that don't
cross that line. This is the one. And so |
think that this is an indication that the

expected outcones wth respect to 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

338

factors that would control - that indicate
consi stency, that these factors are al
pretty much in the right direction with
respect to establishing the internal

consi stency of this trial.

So here | ama statistician, and
| know the rules. In fact | sit on
committees and | often invoke those rules,
but this tine |'msitting on the other side
of the podium or not at that table, and |I'm
going to argue as a nostly naysayer, but |I'm
going to argue that in this case, | would be
presented with this dilemma of |ooking at
all of this evidence together, and | think
that, you know ny feeling would be, yes,
this 1.71 hazard ratio with the | ower
confidence interval that is 1.13 and all of
t hese ot her consistency things, and the fact
that the TTP isn't statistically
significant, but there nay be a good
bi ol ogic reason to see why it isn't and so

forth. Al of this to ne would say, yes,
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this is a treatnent that nen probably shoul d
have access to. And then in the end of the
gane, if the other trial isn't significant,
nobody will buy it.

DR. MIULE: Kurt?

DR. GUNTER: Thank you very nuch.
So, | wanted to just think about what we're
doing here. W're not review ng a grant,
we're not review ng a nmanuscript, we're
trying to figure out whether needy patients

who don't have anything avail abl e can

benefit fromthis. Personally, | think the
data are persuasive. Now, | knowit's not a
perfect study. | think we've covered the

nature of the post hoc problempretty
substantially thanks to all the
statisticians. | wll remnd everyone that
It was an endpoint that the FDA states is
the best in current FDA guidance. The
statistical analysis was |og rank, did not
excl ude anyone, as | understand it, and is

probably the nbst common way to anal yze
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survival in current nethodol ogy.

Now, let's tal k about the safety.
Ch, and | should point out that the FDA has
stated that the secondary - excuse ne, the
sensitivity analyses all support the
significant result on survival. That's in
the FDA's own words. Now, safety. | think
clearly the product is safe except for the
I ssue of CVA. | think that bears very cl ose
watching. | think it may be a red herring.
"' minpressed or concerned that, in one
study we see a significant effect or nuch

nore CVA effects on the placebo armthan the

treatnent arm |'msure the conpany woul d
be willing to watch that carefully in post-
mar ket i ng.

So | think that this commttee
shoul d take a courageous step. | think that
actually listening to the patients today,
not only was | inpressed wwth their stories,
but | was inpressed with their intelligence.

| think patients and physicians could | ook
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at sone of these data in |abeling and nmake
their own deci sions about whether they want
to take a chance on this.

(Appl ause)

DR GUNTER: So in sumary, |
think that we do have persuasi ve evi dence of
efficacy on bal ance given all the
limtations in the data, and | urge the
committee to think about it very carefully
before they vote.

DR. MULE: Doris, you had a
questi on?

DR. TAYLOR: Yes. | think
there's no question that we need a
treatnent, and but that we need a safe
treatnent that's avail able to everyone. And
| guess the question that continues to be
present in ny mnd is, does the benefit
outwei gh the risk, and what will be done to
continue to assess this risk going forward.
We've heard that there may potentially -

that there will be a vigilance plan put in
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pl ace, but | haven't heard anything wth
regard to that. And we just heard nention
of biology and growmh factors and cells and
| ooki ng at nodels that m ght be rel evant,
but nore and nore cell therapy data are
ener gi ng that suggest that there can be a
rel ati onship between cells and
cardi ovascul ar events, or even
cerebrovascul ar events and/or sone of the
grow h factors, and | think that m ght bear
nonitoring going forward to include safety.

The other thing |I haven't heard
other than a very brief nmention early on was
I ncl usi on of the African-Anerican conmunity
and of other individuals that were under-
represented in the original study. So we
can't really comment on safety or efficacy
I n those groups, and those are groups which
al so very nmuch need access to a therapeutic
agent. And so | really -

DR. MJLE: Doris, we have -

that's related to Question 6. W'I| get to
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that specifically and spend sone tine with
that, okay? So Mchelle?

DR CALCS: Yes. | just wonder
i f we could discuss, it seens to ne that
this treatnent, it's - all the data we've
seen is consistent with it being
ef fi caci ous, but perhaps not conpelling at
this point. So could we could just discuss
alittle what are the consequences of
approving sonething in this situation and
then going forward and finding out that it's
not actually effective. Wat are the
consequences of that mainly for the patient
popul ati on, but also for science and for the
conpany and for the FDA?

DR. MJLE: Comments about that?
Franco?

DR. MARI NCOLA: O the other way
around. What if it is not approved and it
turns out that it is effective and del ayed
for years? So either way.

DR MJLE: Maha.
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DR HUSSAIN. So | want to - |
think the point that was brought is a very
| nportant point, but | want to rem nd the
menbers of the commttee first of all there
Is a 400 of a 500-patient accrued on the
definitive trial. | don't think anybody
around this table suggested that this is a
definitive trial. | think that we all agree
on. And so the definitive trial is being
done and is being conpleted. | would hope
that if the - whichever way the FDA deci des,
poi nting out that our role is not to approve
the drug or disapprove it. That's the FDA
decision. But if the decision is nmade to
approve, that there would be guarantees that
that trial wll be continued, because this
wi |l have an inplication on the other
definitive trial.

And finally, access to patients
can be provided until the results are
available. | can't imagine why this could

not be done. O her conpani es have done that
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waiting for the definitive trials. And
finally, | think sonmehow we heard repeatedly
there's really nothing out there for
patients. | will tell you that we have
patients in our practice that we are al
caring for with hornone-refractory disease
over a 2-, 3-, 4-year period, so it is
desperate, yes. There aren't anything out
there, but having nothing out there is no
justification to get sonething that is
suboptimal to patients.

DR. MJLE: Savi o.

DR WOO. 1'd like to address a
couple of points. | think we're all very
synpathetic to the patients with this
di sease, and we've heard fromthe advocacy
groups very inpressive presentations.
Certainly if there is sonething that in our
judgnent is effective, we wll |ove not any
| ess than you to nake it available to the
patients. So the question before us is

really is treatnment availability versus
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effectiveness. Do we really believe that
this product works? |If it works, that's
great, but if it doesn't work, are we then
recommendi ng to tens and hundreds of
t housands of patients a treatnent, a very --
al beit maybe not as healthy as sone of these
others, but still a potentially toxic event
that could occur, and the norbidity and so
on. Are we recommendi ng to hundreds of
t housands of patients a treatnent that's
absol utely worthless? And there are plenty
of exanples of those in the New York Tines
stories about other conditions in the recent
years. So that's sonething that to nme |
think is very inportant that sone treatnent
that cones forward nmust -- that are we
satisfied that it is nost likely to be
effective.

The other concern that | have is
that we tal k about survival advantage as a
post hoc anal ysis and so on between Studies

1 and 2. Could it be real effectiveness, or
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could it be sone other factors? Well, as |
| ook at the two arns of the trials in both
Studies 1 and 2, there are differences in
terns of the enrolled subjects. The d eason
scores are different, soft tissue netastases
are different. So because of the small
sanple size, can we really rely upon those
post hoc survival advantage data as
definitive proof for effectiveness? |[|'m not
so sure that | can be convinced. So |I'm
al so thinking that, gee, you know, since we
have a definitive trial that is ongoing that
Is close to conpletion, perhaps it would be
nore prudent to | ook at those results to be
assured that it is effective before we
recommend themto the patients.

DR. MULE: Bob?

MR, SAMJELS: Yes. You know,
It's been very difficult for ne to sit here
and try to be totally objective because | am
a 13-year survivor of prostate cancer. And

when | got diagnosed in 1994 and | got
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opened up and there was a cancer cell on one
of ny lynph nodes, | was told that |
probably had five years left on this earth.
However, | decided to becone aggressive and
take charge of this disease that was in ny
body. And | sit here now 13 years |l ater
feeling that I'mstill doing hornonal

t herapy, and at sone point it's going to
fail. | know that. And so when it does
fail, I've got to | ook around and say, okay,
what do | do next. And | |ook upon this as
an opportunity for ne to nake a choice, and
| think that's all the patients want. An
opportunity to nmake a choi ce.

(Appl ause)

MR. SAMUELS: That's what this is
about. Because as they | ook down the road,
they don't have a very bright future. And
I f we can buy thema couple of mnutes, a
coupl e of nonths, or a couple of years, then
It's our obligation to do that. So it is

not sonething that | - and | understand and
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appreciate the hard work of this commttee.
| mean | admire you, and | don't envy you
the decision that you have to nmake, but at
the end of the day it's not about
statistics, it's about people's lives. And
I ndeed, we have an obligation to give
patients |like us a choice to say, we'll take
the risk. W understand it's a risk, but
it's arisk that I think nost of us are
wlling to take. But you have to give us

t hat opportunity.

(Appl ause)

DR. MJLE: Franco.

DR. MARINCOLA: Yes, I'dlike to
make anot her comment which is a little
broader. Hi storically, we're in a very
speci al nmonment of tunor immunology. This is
a very rapidly evolving field, and in sone
ways this product was desi gned years ago,
and so it's, you knowit's just show ng now
some - it is providing one of the best

outcones so far in immunotherapy, yet

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

349

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

350

probably is not perfect because it's
delivered as a single agent, and there is so
much nore that can be done to understand the
bi ol ogy of this and make it better. And I
think it's true that nmaybe the information
has been provi ded, but the study is not
conclusive, but definitely it is intriguing
enough to believe that it's worth pursuing
it, and definitely - let's put it another
way. |f | had prostate cancer, |1'd like to
try this before chenot herapy, no matter -
maybe not as a scientist, but as sonebody
who has prostate cancer.

| think that nmaybe we are a
little bit too harsh, and nost inportantly
we are m ssing the point that we are opening
a new field, and | think the experience,
even if we make the mstake, | think that
maybe this product was not that effective as
it my be. Still, there is so nuch to learn
by start seeing patients being treated with

this and see what el se can be added, and
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appl yi ng even the new nodern under st andi ng
of like the effect of T-regulatory cells and
so forth, adding so nmuch that | think we
shoul d not - we should not underestinmate the
I nportance of this decision. | don't think
It's just about deriving what the drug does,
but it's nore opening a field, and the

I nvestigation on that field and the clinical
grounds test of being kind of an esoteric
academ c exerci se.

DR. MULE: Bob?

MR, SAMJELS: Yes. | would |ike
to just do an informal survey. How many nen
on this panel have ever had a PSA test?

Here we are over 25 years later trying to
eval uate the effectiveness of a PSA test,
all right? W still have not cone to
concl usi ve evidence that it has real val ue,
but | daresay that the mgjority of nmen who
are over age 40 or 50 are getting PSA tests.
But there's no conclusive evidence.

However, prostate cancer has declined, but
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we still can't say that the two are rel ated.
So we're still discussing sonething 25 years
| ater that nost of us feel have had an

| npact on di agnosi ng prostate cancer in this
country. So there's no concl usive evidence.
So I nmean we're sort of where we are today.
Sonebody had to take a chance, and that's
all we're asking this conmttee to do.

(Appl ause)

DR. MJLE: Steve?

DR DUBINETT: | would like to go
back to Dr. Zhen and ask you to perhaps
clarify sonething for us on your second to
| ast slide, | think it is. You nmake these
three bullet points about the post hoc
analysis, and -- but finally come in your
| ast sentence on that slide to say however,
overall survival is a preferred endpoint for
a cancer trial. And I'mwondering if you
could just elaborate for us a little bit to
say, did you nean to have the word "primry"

before "endpoint” in that |ast bullet point?
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I'"d like to sort of have you kind of just
really weigh in on this a little bit in
terns of what you neant by that slide.

DR. ZHEN: No. Overall survival
IS not - was not the primary endpoint for
the two studies. Basically what I'mtrying
to say here is, if overall survival is just
| i ke many, many ot her endpoints that's |ike
randomresearch. |In that case, you can
al ways get one endpoint which with the p-
value less than 0.05. It's just by chance.
Here | make cases that overall survival is
just not manner of endpoint that can be
randomly selected. It is a very inportant
endpoint. It is unfortunately the two
studi es was not designed to use overall
survival as the primary endpoi nt and power
the studies with overall survival.

DR. MJLE: Okay. Before we nove
on to Question 6, let ne remnd the
commttee that, again, we're not here to

approve or disapprove the product. W're
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here obviously to advise the FDA on
decisions relative to the product. And
within that context, | think it's inportant
to reflect on a comment that Maha had made,
which is there are options in our advice.
In other words, it's not necessarily a no or
a yes. It could reflect a going forward
with this larger definitive trial, but in
essence advising the FDA that maybe there
are options to include a go-ahead with the
proviso that that definitive trial is
conpl eted and reviewed. So again, | think
It's inportant that we keep in context what
our role hereis, and it's not necessarily a
bl ack and white sort of reconmendation that
we make. We're here to advise. So with
that said, let's nove on to Question 6 and,
Larry, if you can take us through that.

DR. KWAK: Ckay, so the question
was actually raised by one of our - one of
ny fellow panelists earlier this norning,

and it's been pointed out already that it's
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a serious, but -- serious limtation, but
it's unfortunately a limtation that's
common to many clinical trials in the United
States. And | guess before -- | nean,
clearly the issue is whether there are
genetic or biologic differences that woul d
limt us fromgeneralizing the results of
this study to other populations with this
di sease. Before | open it up for pane
di scussion, | would just say it's a
difficult question, and hopefully this is
going to be addressed in the third study
that's in progress.

DR. MULE: Qher comments? Jeff?

DR CHAMBERLAIN.  Well, | nean |
guess |I'd sort of like to follow up the
comment that you made, Jim and | think that
that applies to this question, as well.
That, you know, if we were to advise that
this treatnment nove forward and be nade
avail able to nore people, | would hope that

we woul d al so include a stipulation there
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that there absolutely nust be additional
data gathered on additional ethnic
mnorities, because the data we have | think
absol utely does not generally apply to other
ethnic mnorities, yet we absolutely need to
have that information avail abl e.

DR. MJULE: Doris, you were next,
t hen Maha.

DR TAYLOR: O the 400 patients
that have enrolled in the trial to date,
what's the breakdown with regard to
ethnicity?

DR. FROHLI CH: Mark Frohlich.
It's simlar to Study 1 and 2. W have
roughly 5 percent African-Anericans.

DR. TAYLOR: Gven that, what - |
heard you say this norning that you were
going to do everything you could to ensure
that this was nade avail able to everyone
possible. |If you are unable to reach those
patients in the clinical studies, what

evi dence do we have that you'll be able to
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reach those groups in the comunity?

DR FROHLICH. | think it's a
probl em that pervades all of clinica
trials, enrolling mnority subjects. Once
commercial, there are less barriers to
patients enrolling. There's a |lot of, you
know, requirenent for extensive follow up
and testing as part of a clinical trial,
which is not required once in clinical
practice. So it would be our goal to try to
specifically target mnority patients
t hrough providing information to them
advertising specifically to those patients
totry to enroll them It's part of our
pl anned pharmacovi gi | ance programto
specifically target mnorities. W have a
plan to enroll roughly 3,000 patients in a
phar macovi gi | ance plan, and target roughly
10 percent of those for African-Anericans
speci fically.

DR. MULE: Maha?

DR HUSSAIN. This is a question
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to the immunol ogist in the group. |Is there
any data that says ethnic subgroups respond
differently to i mune stinmulation from say,
any setting? And what is that?

DR MARI NCOLA: For exanpl e,
African- Aneri cans do not respond as well to
I nterferon al pha therapy that have chronic
hepatitis C, and there is a group at
Stanford that recently proposed sone kind of
a theory, but they don't have - the
signaling is different in response to
I nterferon al pha, although the reason, the
pol ynorphismis not known. But definitely
they sinply have a | ower response to
interferon al pha, even in in vitro testing
to the point you can predict who is going to
respond or not by doing in vitro testing.
So definitely there's plenty of evidence.
And there are other cases, but this is one
of the nost striking.

MR, SAMJELS: Yes, | just want to

comrent on that, which | guess | started
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this norning. And that is that, you know,
|'ve been a survivor now for 13 years.

Prior to that | was a banker in New York for
31 years, and | used to hear many of the
conpanies that | dealt with tal k about the
difficulty they would have in trying to find
African-Anericans to be part of their senior
managenment on their board. And | kept
saying, well perhaps you' re looking in the
wrong places, and you're not talking to the
right people. And |'ve got to say the sane
thing here, because if we're tal king about a
di sease that 30,000 nen a year in African-
American communities get diagnosed wth,
that's a significant nunber of nen being

di agnosed every year with this disease. And
we can't find nore than nine to participate
inaclinical trial? Then | say you're

| ooking in the wong places and you're
talking to the wong peopl e, because it can
be done. And | said it and you |l ook at the

boards today, and boards are nuch nore
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I ntegrated, but they nade a concentrated
effort to do it, and that's what you've got
to do.

DR. MULE: Howard?

DR. SCHER This is a question to
Mark. On the one hand, we hear about the
drug avail able to nore people, you don't
need the intensive nonitoring, and then the
next sentence is a 3, 000-patient
phar macovi gi | ance. So can you explain the
difference, and naybe give a little nore
detail of what the pharnaco -- let's call it
the safety nonitoring, pharnacovigil ance
entails.

DR. FROHLICH: The
phar macovi gi | ance pl an woul d be roughly
3,000 patients. There would be sel ect
centers that would enroll patients with
consent to be followed. It would require
essentially a collection of basic
denographic historic informati on on those

patients. They would be foll owed every six
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nont hs for events of special interest,
I ncl udi ng cerebral vascul ar events,
I nfusion-rel ated events, autoi nmune events.
They woul d be followed for a m ni num of
three years for overall survival

DR. MULE: Maha?

M5. SMTH. It mght al so be
useful to add, in this context, we have a
very uni que access to information for
patients who receive sipuleucel-T. Because
of the autol ogous nature, we know everybody
who gets it. W have the ability to consent
everybody, to track everyone, to keep in
contact with their physician. So in
contrast to what naybe has been observed in
ot her pharmacovi gi |l ance studi es where
sponsors have not done as good a job in
conpleting those studies. W have a very
good handl e on that information.

DR, HUSSAIN: And Dr. Frohlich,
just a question, and | don't nean to put you

on the spot, I'msure there are other
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consi derations, but could an expanded access
program be nade available to patients
pendi ng the definitive trial results?

DR FROHLICH: 1'd like to ask
Liz Smth to take that question.

(Laughter)

M5. SMTH. Again, wth this
aut ol ogous product, it is not quite as
sinple to open up expanded access programns
as we would like. | nean, we are very
committed to nmaking this product avail able
to as many people as possible, and in fact
we' ve been quite transparent, | think, about
our commtnment to 9902B. It's a | arge,
hi ghl y- powered study. W started this
awhile ago. W are followng it very
closely. W are enrolling very
aggressively. Expanded access in this
poi nt, when you open up to whoever is -
whoever wants it, that al so takes out
manuf acturing capacity, and it actually

takes it away fromour clinical trial that
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we're trying to finish. So it's sort of a
Catch-22. W know that if we were to open
It up to an expanded access program we
woul d probably have a very high demand.
That woul d not hel p us get our clinical
trial enrolled.

We al so have a strong comm t nent
to maki ng sure that, when this product is
approved, it is wdely available, but as a
bi ot ech conpany who doesn't have a product
approved right now, it's sort of a chicken
and egg thing. Wen we have approval, we
w || have | aunched up our capacity, we wl|
be able to serve the whole market. [It's
different when you're in a pre-approval
phase.

DR. MULE: Al right. Let me
stop here and ask Dr. Wtten and her
col l eagues if we've covered at |east these
Ssi x questions to your satisfaction. |If you
have ot her needs, if you can |et us know?

And then we'll nove on to the voting
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questi ons.

DR. WTTEN: Thank you, no;
you' ve answered the questions.

DR. MJLE: GOkay. So now we'll
nove on to the voting questions. There are
two. I'll read the first one. W'IlIl see if
there is additional discussion. These two
questions really reflect what we, in ny
opi nion what | think we've already covered
in the first six questions. So |I'll just
ask for coments, and then we can go forward
W th the voting.

So the first voting question is,
does the submtted data establish that
si pul eucel -T is reasonably safe for the
I nt ended popul ation. Oher comments?
Addi ti onal comments? GCkay. And the second
voting question is, does the submtted data
establish the efficacy of sipuleucel-T in
the intended popul ation. OCkay. Al right.
So | think we're ready to nove ahead. So

let's go wth the first voting question.
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Again, I'll read it. Does the submtted
data establish that sipuleucel-T is
reasonably safe for the intended popul ati on?
W'l start with Dr. Al exander.

DR. ALEXANDER: Yes, | believe
that the data that are submtted has
established that the drug is reasonably,
reasonably safe for the popul ation. And
with the small nunbers of patients, the
stroke issue remains very significant to ne,
but the plans that | hear around it fromthe
conpanies wth regard to the intensive
foll owup of a certain nunber of these
patients | think is reasonable. But yes,
think it's reasonably safe, and that those
data are persuasive about reasonable safety-
ness.

DR. MJULE: Dr. Chanberl ain?

DR. CHAMBERLAIN: Yes, so | also
agree that the data at this point nmakes it
| ook |ike the product is reasonably safe. |

al so have concerns about the cerebrovascul ar
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I ncidents, and | would urge that data
continue to be gathered in that area. But |
think wwth what we know, it's safe enough to
go forward wth.

DR. MULE: Dr. Kwak?

DR KWAK: Yes, | think
unequi vocally that it - the avail able data
suggests, as one m ght expect for an
ultimate targeted therapy, that it's
reasonabl y safe.

DR. MULE: Dr. Calos?

DR. CALCS: Yes, | believe that
It's established that it's reasonably safe,
especially relative to the alternatives, and
Wi th continued vigilance, | think that's
fine.

DR. MULE: Dr. Dubinett?

DR. DUBINETT: | agree with the
appearance of its reasonable safety, and
al so concur with what's been said about the
appropriate plans of the sponsor.

DR MIJLE: Dr. Allen?
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DR, ALLEN: | concur with that.
| believe it's to be safe, and | think that
appropriate nonitoring can be foll owed
appropriately.

DR. MJULE: Dr. Chappell?

DR CHAPPELL: Certainly seens to
be safe in the context of disease conmonly
treated wth radiation and cytotoxic
chenot her apy.

MULE: Dr. Hussain?

HUSSAI N: Yes.

533

MULE: M. Sanuels?

MR, SAMJELS: | believe it to be
reasonably safe, and suggest we nove forward
wi th vigilance, of course.

DR. MULE: Ms. Terry?

M5. TERRY: | agree with that,
and I'd also add that | think many tinmes we
measure these kinds of things, we neasure
them up against what is safe in a healthy
popul ati on, and we have to be m ndful that

once you cross the |line through diagnosis,
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what is safe and what is not is neasured in
a different way. And | agree that, if we're
vigilant, this is safe.

DR. MULE: Dr. Taylor?

DR TAYLOR Yes, | would agree
this is safe in a Caucasi an popul ati on, and
that vigilance needs to be put forward in
all popul ati ons.

DR. MULE: Dr. Wo?

DR WOO. | agree with all the
other commttee nenbers that this appears to
be relatively safe for the patient
popul ati on.

DR. MJULE: Dr. Marincol a?

DR. MARI NCOLA: Sane. | think
it's safe, and | agree with all the comments
so far.

DR. MULE: Dr. Tonford.

DR TOMFORD: Yes, | agree that
It appears to be reasonably safe in the
popul ati on.

DR MJLE: Dr. Guil ak.
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DR, GU LAK: | agree that it
appears to be safe in this popul ation.

DR. MIULE: GCkay. And Dr. Qunter,
you're the industry rep. You have no

voting, but you're free to coment.

DR GUNTER: Well, | think |I've
al ready commented. | believe the product is
safe. | think the sponsor has done a good
j ob show ng us that. | think |abeling

shoul d reflect the potential for CVAs, and
obvi ousl y post-marketing pharnmacovi gi |l ance
IS going to be very inportant.

DR. MILLE: And | agree with the
committee nmenbers as well, with additional
vigil ance and al so taking into account the
need for this question to be better answered
I n African-American popul ati on, other
mnorities.

M5, DAPOLI TG kay, for the
record the vote was 17 yes, zero no, zero
abstain for Question 1.

DR. MJLE: Okay, we'll nove on to
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Question 2. Again I'll read it. Does the
subm tted data establish the efficacy of
si pul eucel -T in the intended popul ati on?
Dr. Al exander.
DR, ALEXANDER: | don't know how

| got the short straw to go first here, but

(Laughter)

DR ALEXANDER: But ny - | took a
| ot of notes here, and |'mgoing to read.
Sone of the words that | heard that nade an
I npact on ne, that this Study 1 provides
evi dence of efficacy, and there is no
question that Study 1 provides evidence of
efficacy. | think that there's no question
that survival is the nost inportant outcone
that is inportant in the treatnent of
cancer, and followed -- and arguably by
quality-of-life. And there's no question in
ny mnd that four nonths of an increased
medi an survival in the population of nen

with netastatic androgen-i ndependent

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

370

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

371

prostate cancer is a very inportant
| nprovenent in survival.

The question that | grapple with
Is, is the evidence that's here so far, does
It establish the therapy. |s the therapy
established that, with full confidence, |
can |l ook ny patient in the eye and say that
this is established to be an efficacious
therapy for your disease. And |I've lived ny
life by the evidence in nmedicine, and there
are nmany, many -- there are many ways to
manage patients and deal with them and
there are many things and many conpeti ng
reasons that we seek to do the things that
we do with patients, but for ne the nost
| nportant, and the thing that we have the
| uxury of being asked to do is to say, does
the data establish that this therapy has
efficacy. | think it's a very strong
suggestion, but it is not in nmy mnd
definitive and establish that the therapy is

ext endi ng survival because of -- that the
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therapy itself is the reason that we see the
differences that's been seen in the data so
far. So |l -- ny vote is not to say no, but
It's to say that there's clear evidence that
there's sone efficacy to the therapy, and |
think that a trial with some 400 patients
al ready random zed that's ongoing clearly is
going to be the trial that will establish
whet her this therapy establishes its
efficacy for patients.

| am-- | take care of patients
and | sit opposite, when | hear your stories
| amvery conpelled by what you say, and |
sit opposite you on a daily basis in the
office and | feel -- | seeit, it's the
thing I've led ny life trying to dois to
make new i mmunot her api es for prostate
cancer. And | want this, wanted this, so
wanted to see that | was going to cone here
and be totally convinced that the data were
conpelling to establish the efficacy of

this, the first treatnent, but | haven't
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seen it yet. It's close, but |I haven't --
I"mstill waiting for me to cast a vote to
say that everyone in this roomshould go
home and tell their next of kin that this is
an established therapy for this disease. |
don't think it's there yet. So | would say
that the trial that's ongoing and actively
enrol ling nust continue, and | would
encour age the conpany to redouble their
efforts to get that finished, and that it
sounds like they're well on their way to
recruitment. So that's - so ny vote is, |
don't know what you would call that. It's a

DR. MULE: For the purpose of
enunerating the votes.

(Laughter)

DR. MJLE: And | understand
you're the first on the |ist here.

DR. ALEXANDER: The answer to the
question has the submtted data established

that this is an efficacious therapy, ny
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answer is no, not yet. But very close. And
wWith the proviso that if they need to
continue the big Phase Il study.

DR. MJULE: Dr. Chanberl ain.

DR CHAMBERLAIN. Well, so |
guess at this point I"'mnot entirely sure
how to answer this question. It's not a yes
or no question in nmy opinion the way it's
phrased. | nean, it's really very
absol utely phrased, and | guess | tend to
| ean towards agreeing wth what Ri chard was
saying that | think the data is strongly
suggestive that it's an efficacious
treatnent. | would |Iike very nmuch to see
this nmade avail able to many nore patients as
qui ckly as possible, with the provision that
t he ongoing Phase |1l trial be conpleted,
and also with the provision that
significantly nore ethnic mnorities are
enrolled intrials. Wth the safety data
and wth what we've seen, | see no reason

not to nake this drug avail able, but | don't
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think it's 100 percent proven that it's
ef ficaci ous.

DR MJULE: Dr. Wtten, with
respect to this question --

(Laughter)

DR. MILE: Is it -- fromyour
standpoi nt and the FDA's standpoint, are you
| ooking for definitive answers to this
guestion? Is it necessary to rephrase this
questi on?

DR. WTTEN. Well, it sounds |ike
everyone on the advisory commttee would
| i ke to rephrase the question, but, you
know, we do need to look at this in terns of
getting advice for what our next step, you
know, your recommendati ons as our next step.
But having said that, it m ght be useful to,
you know, instead of -- it m ght be useful
to actually go around the room find out
everybody's opinions and then vote, because
It sounds |ike everybody's sort of

struggling, so. But we do need a vote and,
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you know, but if people in the discussion
want to state a different question that
they'd like to answer, and then at the end
vote on the question that we want an answer
to, I'msure that would be useful to us, as
wel | .

DR. MJLE: Okay. So | guess what

we'll dois, yes, we'll just nove around and
then we can re-vote, | guess. ay. So Dr.
Kwak ?

DR KWAK:  Well, as a clinician
who treats cancer patients, | amcertainly
aware of the exceptional need for additional
therapies. But | think what's been posed to
us by the FDA is a fairly specific question,
and for this | have to put ny scientist hat
on, and give thema yes or no answer agai nst
the statenent that the submtted data
established the efficacy of the product. M
reasons for doing that | think have been
stated by many around the table. Concerns

about small sanple size, the post hoc nature
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of the overall survival analysis, and in
addition to those, for nme, the | ack of
denonstrated i nmune responses agai nst the
target antigen. So but you know, | would
agree with Dr. Alexander that it's really a
question, the key word is really, does the
data establish the efficacy, and if forced
to give an answer to that question, | think
for me the answer is no.

DR. MJLE: kay. Dr. Calos?

DR. WTTEN: Excuse nme, Dr. Ml é?
Yes. Maybe we should try to rephrase it as
-- | nmean, the question is really asking for
you, you know, on the advisory commttee, do
you believe that this product works, that
It's efficacious. | nean that's really what
we're asking. So if it's sonehow sone of
the words are not clear, that's what's
I ntended. We want to know whet her you
believe, as individuals, that this works,
that they've shown that it works.

DR CHAPPELL: There's a degree
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of belief, and "establish" inplies nmuch nore
certainty than a guess. And so if you were
to ask us, you need please, to specify, at

| east to nme, what you nean.

DR, ALEXANDER: Like is it a
reasonabl e doubt, a shadow of a doubt?

(Laughter)

DR. WTTEN. Yes. The regulatory
definition is "provide substanti al
evidence." So that's our standard. |Is
there substantial evidence that it works.
Is there substantial evidence of efficacy,
If that helps. So is there substantia
evi dence.

DR MULE: Okay. So just to
clarify what you're asking, is there
substantial evidence that the product is
ef ficacious.

DR WTTEN: Yes.

DR. MULE: kay. Okay. So for
the sake of time, I'd like to finish this

voting. So R chard, can you just take this
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question now and give us a vote and we'll go

around the table, okay?

DR ALEXANDER: Yes. | nean the
I ssue is -- yes, there is substanti al
evidence. | nean, the 150-sone patients,

they' re substantial evidence.

(Appl ause)

DR. ALEXANDER: |s the evidence
enough to be conclusive to the standard that
we need for approving sonething? That's up
to the FDA to decide. And from ny
standpoint, as designing clinical trials
where | amtrying to say that it uses
definitive evidence that sonething is
concl usi ve based on a secondary, or not even
a secondary endpoint is, you know, is
statistically not a valid thing. And that's
what -- if we're going to design the study
to answer a question, we have to design the
best study possible, and that study is
ongoing. So that's where | would say, you

know, is there substantial evidence that the
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drug has efficacy? Yes. | would say this
qualifies as substantial evidence, but is
not enough for ne that if | was in the seat
of saying yea or nay that | would say yea.
| woul d say nay.

DR. MJLE: Ckay. Dr.
Chanber | ai n?

DR CHAMBERLAIN: | vote yes,
there is substantial evidence.

DR. MULE: Dr. Kwak?

DR. KWAK: Yes, substanti al

evi dence.

DR. MULE: Dr. Calos?

DR. CALCS: Yes, | think there's
substantial evidence. | don't think that

It's been conclusively established, but
there's substantial evidence, and certainly
It's very exciting, and certainly sonething
t hat one would want to see continued, and
hopeful ly patients woul d have access to.

But scientifically it falls short of being

est abl i shed.
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DR. MULE: Dr. Dubinett?

DR DUBI NETT: Yes, | think that
there is substantial evidence for this. You
know, and | also say in sort of comng to
somre mddle ground is that, you know, |
think that there is precedent if we |look to
what happened with gefitnib in lung cancer
Is that things went forward with gefitnib,
it was found to not be denonstrated in a
Phase I'll trial, but another EG-R inhibitor
was. So | think both the patients and the
comunity benefitted fromthat approach. So
| think that there is nore than one way to
actual ly approach this, but I would cone

down on saying that there's substantia

evi dence.

DR. MUE: Dr. Allen?

DR. ALLEN: | believe there's
substantial evidence. | think what's

conpelling to ne is, although there are
doubts about these primary outcone neasures,

for me the point is that this is a new
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therapy. W may not -- as scientists, it is
I nportant for us to understand what we don't
know, and one thing we don't know is what
this thing is doing really. It may be
changi ng the biology of the disease in a way
that cheno drugs just aren't. So for ne the
fact that you've got evidence of, in ny
opi ni on, substantial evidence of surviva
advant age neans that it should be opened up,
given the dire | andscape of other drugs out
there, it should be opened up and fol |l owed
very, very carefully, but neverthel ess |
believe it should be approved.

DR. MJULE: Dr. Chappell?

DR, CHAPPELL: No. Regretfully

and very synpathetically, | don't believe
that the data establish efficacy. | dearly
hope that the next trial does, but -- and |

realize the need for hope, but | don't want
to give that hope on a fal se prem se.
DR. MIULE: Dr. Hussain?

DR. HUSSAIN:. So to ne
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"substantial" and "establish" are the sane,
and no to either. So no to both.

DR. MULE: M. Sanuels?

MR SAMJELS: Yes.

DR. MIULE: Ms. Terry?

M5. TERRY: So |I'ma | ayperson
and don't have the scientific know edge to
answer this question scientifically, but I'm
here as the consuner representative, and so
I"mgoing to answer it fromthe consuner
point of view. And one of the things |I'm
going to harken back to for nyself is
remenbering going with ny brother, who had a
glioblastoma nultifornme, to his physician
who said, "There's substantial evidence that
this stereotactic radiosurgery wll keep you
alive for 10 years," and he di ed nine nonths
later. | think new fields need this kind of
foray, and new fields are hard to foray into
If we wait till everything is perfect. And
so therefore I'"'mgoing to vote that there is

substanti al evi dence.
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DR. MIULE: Dr. Taylor?

DR. TAYLOR: | agree with
everything |'ve heard. | think the real
question, in ny mnd is, is there a risk-
benefit ratio here that's appropriate go
forward. W've all voted that we believe
that this is safe, and | think we really
don't yet know whether or not there's
conpelling data that it's efficacious, but I
think there is substantial evidence, so |
have to vote yes, and |l et patients nmake that
deci si on.

DR. MULE: Dr. Wo0?

DR WOO In this day and age of
evi dence-based nedici ne, essentially we're
presented results of two studies, and we
were asked to nake a judgnent on those. The
first one appears to be effective, the
second one does not. So in ny opinion there
IS sonme evidence to suggest that this
treatment may be doing sonething. Does it

rise to the |l evel of substantial evidence
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that it is effective? | don't think so, not
even near.

DR. MJULE: Dr. Marincol a?

DR MARI NCOLA: Well, | think
t hat, based on the facts and on the
I nformation that we have so far, | think
there is substantial evidence, and | think
that not only about this particul ar
treatnment, but in general in the field, and
| do believe that this is just the begi nning
of an era where there is going to be so nmuch
nore that can be done to inprove these kind
of therapies. |If you |look at the evol ution
of these therapies, it's just the begi nning,
and | do think that there is evidence, and
there is a |ot of evidence besides this
particul ar study that i mmunol ogi cal
I ntervention can be very useful, and | think
this is not counter-intuitive as a result,
and so | think it's sonething that is
promsing, and | would offer it to the
peopl e.
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DR. MULE: Dr. Scher?

DR SCHER | think we are really
poi sed at the beginning of what wll be
hopeful Iy an outstandi ng era of
| mmunot herapy. | think there is sufficient
evi dence denonstrated which justifies the
definitive study, and obviously there are

I nvestors in that who concurred, but | think

It does not neet the -- as the question was
phrased, to establish the efficacy. | think
this is still an open questi on.

DR MILE So | take it you're
saying yes wth these provisos?

DR. SCHER We have two
questions. | would say yes to one, no to
the second. The first question as posed, as
established, | say no.

DR MJLE: No, it's substanti al

evi dence.
DR SCHER | wll say no.
DR MULLE: No. Dr. Tonford?
DR. TOWFORD: Well, | was
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prepared to say no to the submtted data
establish the efficacy, but | believe there
I s substantial evidence that the treatnent
works in sonme form And so what I'm
concerned about is, if it goes forward from
here, and substantial resources are put into
this treatnent, |I'mnot convinced that it
will be sonething that's really worthwhile.
| mmunot herapy | support, but |I'mnot --
there are too many questions about this.
However, for the substantial evidence
question, yes, | believe there is
substantial evidence for the treatnent.

DR. MUE: Dr. Guilak?

DR GULAK: | think it's not
unusual in science to have these borderline
p-val ues, or studies that aren't conpletely
definitive. | wish w could all have voted
maybe on this, but | don't think we can.
And so | think it does boil down to, as Dr.
Tayl or said, a risk-reward issue, and a way

to pronote this type of research in the
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field, and so | have to say yes, substanti al
evi dence.

DR. MJULE: Comments from Dr.
Qunt er ?

DR GUNTER: | appreciate the
chance to coment, and | think | already
stuck ny neck out on this one. | do think
It both neets the neasure of substanti al
evidence, and | also believe that it's
pretty definitive. | think that, in this
day and age, in the treatnent of patients,
you know, |ike Dr. Al exander said, you don't
have to |l ook themin the eye and say, this
I's good for you. You need to be able to
| ook themin the eye and di scuss their
treatnent options, and present themin a way
that they can understand. And | think that
t hese data, even though they're conpl ex, can
be presented by oncologists to patients in a
way that they can understand and nake
reasonabl e choices. So | definitely support

that this is an effective therapy.
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DR. MJULE: Wen | |ook at the
field in general, immnotherapy field, and
given the question as it's restated
substantial evidence, | vote yes, with the
provi so, however, that the definitive Study
3 is conpleted, and there's a commtnent for
doing so. And wapped into that is the
concern raised by M. Sanuels with respect
to recruitnment of mnority popul ation.

M5, DAPCLI TG kay, for the
public record, the question was, is there
substantial evidence the product is
efficacious. The vote was 13 yes, 4 no,
zero abstain.

(Appl ause)

DR. MILE: Ckay. So I'd like to
t hank the nenbers of the commttee, and |'d
| i ke to thank our presenters today for
providing us with the information. W're
going to take a short break, 10-m nute
break, reconvene for the next portion of the

agenda.
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(Whereupon, the foregoing matter
went off the record at 4:05 p.m and went
back on the record at 4:33 p.m)

DR. MIULE: So we're going to have
an overview of the research prograns. Ckay,
so we'll start with Dr. Puri, Chief of Tunor
Vacci nes and Bi ot echnol ogy Branch.

DR PURI: So thank you, M.

Chai rman, thank you, commttee nenbers, for

having a long day and still here to |isten
to our presentation. In this session you
wll hear two presentations, one by ne. |

summari ze the research activities,

predom nantly a sunmary of Tunor Vacci nes
and Bi otechnol ogy Branch that | amthe
branch chi ef, acting branch chief of, and
al so Dr. Steve Bauer who is a branch chi ef
of Cell Tissue Therapy Branch is going to
summari ze the research summary of the site
visit presentations that were nmade by that
branch. |In addition, too, we tried to

consol i date our presentations that our
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associ ate director of research would have
made. To spare you one additi onal
presentation | have nerged it wth ny
presentation. 1'Il talk to you a little bit
about the m ssion and organi zati onal
structure of the Ofice of Cell Tissue and
Gene Therapy and the Division of Cellular
and Gene Therapy. In addition I'Il speak to
you a little bit about regul atory scope and
approach to research.

The O fice of Cell Tissue and
Gene Therapy has three divisions, and those
divisions are listed in the | ower boxes in
addition to a regul atory managenent staff.
This office is directed by Dr. Celia Wtten
and additional - the rest of her staff and
managenent staff is listed in this slide.
The Division of Cellular and Gene Therapy
has five branches. Two branches, Cene
Ther api es branch and Cell Therapy branch is
conprised of regulatory scientists. Their

full-time job is to not only evaluate the
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regul atory subm ssion that includes nultiple
subm ssion nechanisns and |I'Il show you one
of the slides, but they're also involved in
many policy and gui dance docunent
devel opnment. Two branches that were
evaluated at the site visit last year by the
subcomm ttee of this commttee includes
Tunor Vacci nes and Bi ot echnol ogy Branch and
Cel l ul ar and Ti ssue Therapy Branch.

The products that our staff
eval uates are a nultitude of products we
have, including cell therapy. That could be
cell therapy for Al zheiner's D sease,
Par ki nson' s Di sease, diabetes and what have
you. We have gene therapy, ex vivo or in
Vi vOo gene therapy, cancer vaccines, you
heard the presentation this all day,
| mmunot her apy, tissue-engi neered products,
xenot ranspl ant ati on products and conbi nati on
products where the cells and device or drugs
can be conbi ned, and the devices used with

the cells and tissues in addition to that.
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We have greater than 1,100 | NDs,
| DEs, investigational device exenptions,
master files and several thousand anendnents
per year in addition to consult reviewthat
our staff provides. W have one |licensed
product and a grow ng nunber of products are
rel eased to the Phase IIl clinical trial.
We eval uate devices and a | ot of our staff
has spent a good chunk of our tine in
provi ding advice to investigators in a pre-
| ND setting as well as pre-pre-IND setting.
Qur staff is involved in organizing and
presentations at the advisory commttee such
as here today. They're involved in
I nspections with our colleagues in
conpl i ance and enforcenent actions.

We participate and partner with
t he various prograns such as Nationa
Toxi col ogy Program Qur staff is engaged in
testing the safety of the retrovira
vectors, with the NIH, CDC, NClI/FDA

| nt eragency Oncol ogy Task Force and a stem
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cell task force and other task forces with
the - and in this case MATES is a Miulti -
Agency Ti ssue Engi neering G oup. W
participate wwth the international bodies
such as ICH and WHO, and our staff perforns
and does a |l ot of outreach presentations at
vari ous national and international
conferences, academ c institutions and
pati ent and consuner advocacy groups. W
provide a |iaison to various professiona
societies and our staff publishes articles
based on sinplifying the gui dance docunents
in a publication forumwhich is avail able
for peer-reviewed, for publishing in peer-
revi ewed and non-peer reviewed journals.
The roles of the research-
reviewer is that you are - you eval uated -
the subcomm ttee evaluated | ast year and the
full conmmttee is |looking - we are being
presented a summary i s the product
application review of policy and gui dance

docunent devel opnent, and the various
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outreach activities, regulatory nentoring,
advi sory comm ttee preparations and vari ous
enforcenent actions and internationa
activities. In addition to that research-
reviewers performresearch, they do training
of the postdoctoral fellows and nentoring.
They do adm ni strative activities, sone of
the Ii ke branch chief duties. They
participate in various center-wide or inter-
center or outside conmttees. They are
i nvolved in witing grant applications
wherever we are allowed to wite grants and
participate in various scientific
communities simlar to that any principal
I nvestigator at NIH or an academ c
I nstitution would do.

So our staff pursues research,
Critical Path research to address sone of
t he technol ogi cal chall enges and to stay
ahead of the curve, but yet we cannot have
expertise in every product area. And we are

cogni zant of the fact that we have to stay
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abreast with the | atest technol ogies. The
research strategy in the D vision of Cel

and Gene Therapy involves to performa
Critical Path research to fill the gaps,
deal wth the scientific challenges and
figure out quickly what is inportant. As
type of product that we evaluate, the

regul atory paradi gm has not been established
or is still being established. Therefore,
we have to be proactive in figuring out what
Is inportant in the cutting edge area of
research that we eval uate.

As the sponsors eval uate single
products and the results are often
proprietary, our scientists perform studies
relevant to the entire product class and we
make the result public rapidly, thus
accessible to all the sponsors to advance
the entire field. W have a variety of
different project areas that our staff is
engaged in in research, including virology.

We have expertise on various different
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bi ovectors and viruses, inmunology. W have
cel |l biology, cancer biology and

bi ot echnol ogy i nvol vi ng genom cs, fl ow
cytonetry and proteom cs technol ogi es.

In the next section of ny talk
"Il tal k about - present the summary of the
research presentations that were nade by two
Pls in Tunor Vacci nes and Bi ot echnol ogy
Branch, nyself who studied the cancer
bi ol ogy and al so chair and run the CBER -
participate in CBER s genom cs program and
Dr. Mchail Alterman who was recruited | ast
year, or less than a year go in April to
repl ace a proteomcs PI who had departed FDA
to fill that position and set up a
proteom cs programfor the Center for
Bi ol ogi cs.

So the research in ny lab is
focused on targeting cancer and identifying
t he new cancer antigens and devel op vari ous
different animal nodels that 1'll show you

in a few next slides. But 1'd like to
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I ntroduce to you sone of the key public

heal th i ssues and sone of the scientific and
regul atory challenges that we try to address
in ny research program As you heard and as
you know, cancer is one of the nost
difficult public health problens and the
statistics that Anerican Cancer Society
provi ded for 2005 al one, nore than 1.3
mllion Americans are diagnosed with this
cancer and about half of themdie fromthis
dreadful disease. One of the scientific
chal l enges for identifying new treatnent for
cancer is to understanding the biol ogy of
cancer and identifying the appropriate
target that one can deliver to the tunor
site to cause a tunor regression. And sone
of the products that you actually heard
today, a cancer vaccine in addition to a
variety of different cancer vaccines include
tunor antigens, peptide antigens, dendritic
cells, T |lynphocytes, T |ynphocyte designed

to express certain T-cell receptors and what
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have you. A lot of different types of
cancer vaccines are being tested and one of
the regulatory challenges that this type of
product deal with the appropriate test to

I dentify a biomarker for the purity, the
identity, and potency of these products. In
addition to they have to have the
appropriate animal nodel, howto test the
safety of these products and also howto
determ ne the starting dose in the Phase |
clinical trial. And of course |astly, but
not the |least inportant, is identifying a

bi omarker for the disease nonitoring as well
as in the response to substantiate the
clinical outcone.

So the research programin ny | ab
that we summarized in |last site visit
presentation in the fall of 2006 had three
specific ains and we continue to study on
those three ains, and one is to characterize
the tunor-associated cell surface proteins

whi ch are antigen receptors and to establish
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I dentity of tunor vaccines and identify new
targets for cancer therapy. The second
specific aimin ny research programand to
deal wth the regulatory challenge is to
establ i sh ani mal nodel s of human cancer to
assess the safety and the efficacy of tunor-
targeted agents and gene therapy products.
And third aimincludes the characterization
of tunor vaccines and use stemcells by
genom cs technology to identify biomarkers
for purity, identity and potency, and
research involving stemcell identify cancer
stemcell, perhaps providing additiona
target for cancer therapy.

So in the next couple of slides
"1l only show you the sunmary of the
presentation that we nmade. | am not going
to go in detail, present you every slide we
presented to tell you that we have
di scovered two antigens, two targets in the
name of |L-4 receptors and |IL-13 receptors,

and these, both of them are Th2-derived
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cytoki nes. They are produced by Th2 cells.
For sone reason nature had provided so nany
of these receptors on the cancer cells. W
still do not understand why these receptors
are present on the cancer cells. However,
we have taken the advantage of the know edge
of the expression of these antigens on the
tunor in targeting these tunors with a
targeted agent. And in that regard, in

col l aboration with - at the National Cancer
Institute we created a fusion protein to
denonstrate the proof of principal studies
that this target can be useful target for
the targeting of cancer. And we have | ooked
at variety of human tunors as shown in this
slide. The tunors listed in yellow were
studied in the review period of four years
prior to ny last site visit. For the IL-13
receptor which is a cousin of Interleukin-4
that we have studied in these two tunors in
| ast review period and we have find that |L-

13 receptors are also highly over-expressed
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on the tunor cells.

We have studied various different
pat hways, why these receptors are present.
We | ook at the nutation of this receptor on
cancer which we have found none. W have
done a single transduction studies to
identify if the signaling is different from
the tunor cells to the normal cells, and we
have found there are major differences
between the two and actually sone of the
summary i s provided in the briefing
docunent .

The other specific aimthat we
have addressed and |'m going to sumari ze
here today is that devel opi ng the ani nal
nodel s of human cancer to assess the safety,
toxicity, and effectiveness of the cancer
targeted agent. And again we use - we were
fortunate that we identified two targets and
we devel oped the two targeted agents. W
used themas a nodel to test in the

appropriate ani mal nodels that we have
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established to test the safety and
ef fectiveness of these approaches. And the
tunor listed here in ovarian cancer shown
here are the i mune histochem stry of two
different types of ovarian cancer, serous
adenocarci noma and clear cell carcinom seem
to express high I evel of one of the chains
of IL-13 receptor called IL-13 receptor
al pha 2 chain while the normal ovary or
| sotype control does not seemto express
these receptors. And we have devel oped an
ani mal nodel where we created a sinul ated
Stage |11/ Stage IV ovarian cancer nodel by
ototopically inplanting ovarian tunor on the
ovary and then in | ooking at the netastasis
of the tunor as well as the therapy, the
effect of IL-13 toxin and we have publi shed,
this paper just canme out recently in Cancer.
Now, |I'll shift to Dr. Mchail
Alterman's presentation, and, Dr. Alternman,
I f you can identify yourself by raising your

hand. He is in the audience and if you have
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any questions he will be very - nore than
happy to answer any questions. And also if
| do not represent his slides very well,

pl ease feel free to correct ne.

Dr. Alterman is addressing the -
and devel opi ng anal ytical proteomcs for the
characteri zation of the biological products
and trying to identify the biomarkers for
different types of products. The specific
aimfor his projects are now recently
ongoi ng, realizing that he has only spent
about | ess than a year at our place and he
has now established his | ab and began to
pursue sone of these projects. He took one
of themto develop the nmass spectroscopy-
based anal ytical tools for testing of
bi ol ogi cal product quality and identity. In
addition to identify a proteom cs-based
cel lul ar nol ecular signature to be tested as
a predictor of therapeutic success. In that
regard he is focused on two i ndependent

projects, one of themis characterization of
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cell substrate used to produce gene therapy
products or preventive and therapeutic
vacci nes that you heard. Proteomc
characterization of different cell |ines
with the enphasis on the stemcell I|ines.
In addition to his prior work before he cane
to CBER, focused on cytochrone P450 isozyne
expression in tunors and he wanted to
explore that further to identify whether
this P450 i sozyne expression serves as a
potential biomarker for cancer.

The expected outcone and
deliverables for his research include
devel opnent of a sinple genetic sanple pre-
fabrication techni que enabling the reliable
anal ysis of a representative part of the
cell proteone. Proteomc profiling of the
cell substrate, in this case he chose two
cell substrates which are commonly al so used
to create flu vaccine and other cell
substrates are used to produce gene therapy

vectors. ldentification of unique protein
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signature or a biomarker for human enbryonic
stemcells in CD34 cells, hematopoietic stem
cells and an analysis of quantitative and
qualitative changes during the
differentiation of ES cells into CD34 cells,
and that had been al ready denonstrated in
the literature that you can convert these
cells to these cells which is a very usefu
outcone. The discovery of new cytochrone
P450 isozynme in tunor may lead to

devel opnent of new bi omarkers and per haps
new anti-cancer drugs and therapy.

So overall, the branch's outcone,
regul atory outconme of our research involves
- leads to identification of new antigens
for cancer vaccine characterization and
target for cancer therapy. W are
devel oping the animal nodels for a variety
of human cancer to test the safety and
efficacy of targeted agents. W are
pronoting the devel opnent of novel

t echnol ogi es such as genom cs and proteom cs
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for product characterization. For exanple,
bi omarker for purity, identity and potency
and safety. And of course this technol ogy
can provide a unique opportunity to identify
nol ecul ar markers with the in vivo outcones
in animal s and al so hopefully in the clinic.
Sol'dlike to stop here and, Chair, if you
have any questions | wll be happy to answer
and Dr. Alterman is also available to answer
any questions. Thank you.

DR. MJULE: Thanks, Dr. Puri.
Before we open it up for questions | just
want to acknow edge we have new i ndivi dual s,
wel | not new individuals, but individuals

fromthe FDA who have joined us for this

session. If you'll kindly introduce
yourself, I'Il start with Dr. Bauer.
DR. BAUER H, |'m Steve Bauer.

|'"'m Chief of the Cell Tissue Gene Therapy
Branch in Division of Cell and Cene
Ther api es.

DR EPSTEIN. Suzanne Epstein,
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Associ ate Director for Research of the
Ofice of Cellular Tissue and Cene
Ther api es.

DR CARBONE: Kat hy Carbone,
Associ ate Director of Research for CBER

DR. MJULE: Thank you. So I'l]
open up the floor for questions for Dr.
Puri. Raj, | have one. So I'mgoing to
| ower ny voice when | say enbryonic stem
cells, but can you give ne a sense of where
you're going with the project? NMore
specifics.

DR. PURI: So we are interested
In identifying cancer stemcells and the
approach in the literature, you m ght have
seen that people have used a one anal yte,
for exanple CD133 or CD24 being expressed in
a variety of different tunors such as brain
tunors and - or in the head and neck tunors.
CD24 being as a cancer stemcell in head and
neck tunors. And because cancer stemcells

provi de a unique opportunity to identify
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them as a potential target and for the
renewi ng the cancer that it provides - opens
an entirely new field that | suspect that

wi |l be used as for a potential target for
therapy. That nost of the approaches have
been used in the literature were based on
their prior know edge of one analyte or one
expression of one cell type people have gone
after in identifying cancer stemcells. W
have a uni que approach which has not been
tested before and the uni que approach being
that we want to express and profile human
enbryonic stemcells, the totipotent,

mul ti potent enbryonic stemcell forns all
different types of tissues and identify -
and we have actually identified a signature
of 92 genes. It's called stemnests. And
t hose genes are uni quely expressed in human
enbryonic stemcells but not any of the
adult tissues. Now we want to take

advant age of that know edge and try to

express and profile the human tunor, cel
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lines first and then the tunor tissue
obt ai ned fromthe Cooperative Human Ti ssue
Net wor k under the FDA ri sk-approved
protocols and isolate the tunor fromthe
tissue section in the expression profile to
see if we can identify that signature or
sonme of the genes, the cluster of genes
whi ch are present on the tunor that may
provi de us sone insight rather than one
analyte at a tinme, identify nulti analyte
and maybe we can pull out those cancer stem
cells and to show that they are indeed
cancer stemcells. So that's a very early
stage of this project, but it provides a
uni que opportunity to identify new stem
cells in cancer itself.

DR. MULE: Questions fromthe
comm ttee?

DR. TAYLOR: Wy CD34-positive
cells?

DR PURI: So that's a different

project. So that's Dr. Alterman's project.
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So there's literature suggests that now that
fol ks are very inpressively can convert
human enbryonic stemcells with the
cocultivation - with the different cell type
and convert enbryonic stemcell to CD34-
positive cell. So CD34 being hematopoietic
stemcell has many different applications.
And that because it's already established in
the literature, for Dr. Alterman's project

it wll be useful to identify the CD34 cells
that you differentiated fromES cells, even
t hough the expressing CD34 mar ker have
simlar gene expression profile. Are these
cells are different? A sinple question: are
these cells different? So | think that's
the initial thinking on this, and also in
addition to that expression profiling,
enbryonic stemcells and CD34 cells that as
this technol ogy advance further when the
application is submtted to the FDA we w ||
be interested in know ng that you do not

have any contam nating enbryonic stemcells
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in the differentiated product. Because
enbryonic stemcells by definition cal
teratomas. They call all three germlayers,
ectoderm endoderm and nesoderm and we
will be interested in show ng - asking a
guestion are these cells conpletely free of
stemcells, enbryonic stemcells. So |
think that's sone of the work we are trying
to do in-house to cone up with sonme sort of
an assay to assess the perhaps help a
sponsor, advise themto perhaps consider
those tests to cone up wwth the - the safety
of those products before adm nistration.

DR TAYLOR: So then CD34 is just
a popul ation that you chose because it's
bei ng used clinically?

DR. PURI: And al so been shown in
the literature that ES cells can
differentiate to CD34 cells, right.

DR. TAYLOR: Ckay. And so really
It's just an exanple of a cell type to all ow

you to look at differentiated cells versus
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undi fferentiated human enbryonic stemcells
so that you can rule out the potential for
teratoma formati on down the road.

DR PURI: Absolutely. Yes.
That's one of the applications, right.
Ri ght.

DR. TAYLOR: Ckay. | guess - |
understand that. | guess | would - the
br oader question about why CD34-positive
cells are a huge nunber of cells that
enbryonic stemcells can obviously give rise
to that have been proposed for clinica
studies. CD34 cells are only one and
probably not even the nost relevant because
you can get those fromso nmany ot her places
easily. And so | just wondered if you're
using it as a prototype or if you're really
Interested in the CD34-positive cell itself.

DR, PURI: W are just using it
as a prototype for our studies. The
feasibility that you can detect the

enbryoni c stemcell s.
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DR. MULE: Qher questions?

Ckay, great. Thanks. Before we go to Dr.
Bauer's presentation, an announcenment. So
there's a reservation at an Italian
restaurant for dinner at 7:30. If you are
Interested the plan is to neet in the | obby
at about 7:15. Do you need, Gail, do you
need a head count? You're okay? W're
okay? Al right.

Ckay, Dr. Bauer.

DR. BAUER Wl |, good evening
everyone. M nane is Steve Bauer as | said
a mnute ago and as you just heard, and |I'm
going to be talking to you about the
research prograns that were site visited on
Novenber 3 of |ast year for the Cellular and
Ti ssue Therapies Branch. |'ll introduce the
peopl e that are here wwth us in case we have
questions that conme up |ater on. Deborah
Hursh is back here. Deb, would you raise
your hand or stand up? And Dr. Mal col m Moos

iIs In the back. | think Dr. Marti i ntended
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to be here but since we're so far ahead of
schedul e hasn't arrived yet. Brent MCright
I's not here wwth us today, and then John
Terrig Thomas is also back here. He is part
of Dr. Mbos's | ab.

So this group handles primarily
nowadays a variety of stemcell and ot her
cel lul ar therapy products, but many of us
have been here for many years and have a
w de variety of expertise in other areas as
wel |, gene therapy and device regul ation and
protein chemstry and so on. So it's a
group that has many years of experience and
Is bringing that all to bear on sone of the
chal | enges nowadays with cell therapies. So
as | think you can appreciate fromtoday and
from general know edge of this area, for a
| ot of cell therapies that are currently
being tried and anticipated clinical benefit
Is highly variable, it's often hard to
denonstrate and just a few problens are sone

- for instance in many cases nost cells
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actually die pretty quickly after
adm nistration. One of the things we're
worried about is products could be
"msdifferentiating," not doing the intended
function once they're given to a patient.
And often we're manufacturing cells ex vivo
because there's an i nadequate supply of the
native cells, so we need to expand them

But really for us the chall enges
fromthese kinds of problens, we really have
a relatively poor understandi ng of how cells
Interact wwth their mcroenvironnment. And
from our perspective we see often that
really what is currently done to
characterize cell therapy products really is
I nadequate in terns of being able to really
predi ct robustly what cells are going to do
once they're admnistered to patients and
how they wll function and how to predict
whet her cells wll survive and you know, if
we could increase their survival. So these

are just a few of the challenges, but sone
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of the ones that | wanted to highlight.

| think this group that has been
brought together as the Cell and Tissue
Ther api es Branch, we use conplenentary
approaches. W use frogs, flies, nouse and
man, all of the above, to study sonme of
t hese questions, and sone of the basic
approaches that we | ook at are to take
I nteractions between genes, proteins, cells
and tissues and use what we can find out
about those interactions to study processes
of normal devel opnent and tunorigenicity.
And for instance, know edge and nani pul ati on
of things |like growmh factor pathways we
think wll help us understand cell therapies
better, be able to better predict their
efficacy. And then how we understand
tunorigenicity we think will help us inprove
our safety profile for cell therapies
because tunorigenicity is an issue in that
field.

So I'"'mgoing to now just touch a
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few highlights fromeach one of the research
prograns and at |east Deb and Ml col m and
John are here - Terrig are here to correct
me if | msspeak representing them | don't
think Dr. Marti or McCright are here, and
"Il try to field questions if there are any
on their segnents. So what |'ve illustrated
on this slide is a systemthat |'ve used
where you can grow nesenchynal |y derived
stromal cells that support precursor-B cells
upon them And we discovered - and this is
an illustration. These cells are self-
replicating wwth - in the presence of IL-7
and the stromal cells, and we di scovered on
the surface of the stromal cell there's a
nol ecul e called dlk. And normally under

t hese circunstances if you renove |IL-7,
cells begin to differentiate and die, and

t hey can becone i nmunogl obul i n-positive B-
cells in this culture system So what we

di scovered in efforts to try to figure out

what kind of signals the stroma were passing
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to the pre-B cells, if you down-regul at ed
the dlk on the stromal cells, this nornmal
process of differentiation or cell death
ceased and these cells instead just kind of
perked al ong and mai ntained their status as
pre-B cells. And there were no changes in
any of the markers that we | ook at normally
to characterize pre-B cells. So this is
anal ogous to what a cell therapy
characterization protocol would be. You
take the cell surface markers that you know
about and you look at them So we did that
wth flow cytonetry, with gene expression
markers. Really no changes, but the take-
home | esson here is that abnormal stronal
cells resulted in abnormal B-lineage cells |
shoul d have said here, cells that | ook
normal by all the criteria you normally
woul d apply, but actually are abnornal.

W' ve gone on to look at this in
vivo as well with a dl k nouse, a knockout

nouse. That does alter B-cell devel opnent
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and function. And we use that to study the
m croenvi ronnent in the host and how t hat
can affect both cells that you take out of
such a host and cells that you m ght put in.
And | won't go into that.

Al'so, in ny |lab we've been using
t he sane system whereby we can - from nornal
or frankly neoplastic or pre-neoplastic pre-
B cells establish clonally rel ated col oni es
of those and then have a large - of cells by
whi ch we can study nechani sns of
transformation. And we're pursuing that in
hopes of identifying biomarkers of
transformati on that could be useful in
| ooki ng at cell therapies, and a m croarray
I S one approach that we're doing that. W
can al so take genes that have been
I dentified as candi dates and put them back
into these cells and study, you know, as a
val i dati on approach for biomarker discovery.

So the inpact for cell therapy of

this kind of research is - | think this is
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sonet hing that we haven't thought about a
lot in cell therapy in the past, that the
stroma itself, the feeder layers that are
used to propagate cells can alter a product
in a way that m ght not be revealed in |ot
rel ease tests as they currently are done.
And that efficacy of a cell therapy product
could be affected by the m croenvironnent
during cell product manufacturing, and
perhaps the m croenvironnment in the patient
as well. In fact, we know that cells can
I nduce changes in the patient
m croenvi ronnment as well as vice versa. And
|"ve just described our efforts in this
| nproved tunorigenicity assessnents.

So now I'Il turn to Dr. MCright.
He i s pursuing nouse nodels of organogenesis
in looking at this fromthe perspective of
cellular- and tissue-engi neered therapies.
The approach is to genetically nodify mce
and study the functions of proteins that are

t hought to be required or shown to be
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requi red for manmal i an organ devel opnent in
vivo. And this is just an illustration. So
Brent brought with himthis technol ogy and
can create nultiple aninmal nodels. He's
been using that to create nodels that all ow
us to inactivate or over-express Notch2 in a
ti ssue-specific manner. And you can isolate
stemcells froma nouse, for instance, with
a GFP knock-in so you know that they're

Not ch2 expressing, and also to study an
anti-oncogene, B56gamma. So that's
basically the nodel and just sone

hi ghlights. He's been |ooking at the role
of Notch2 in heart devel opnent and shown

t hat Notch2 expression in heart-specific

I nactivation allows you to say that there's
a cell -autononous requirenent for Notch2
during nouse heart developnent. So this is
an exanple of putting a marker under the
expression of Notch2. And you can, wth
beta-gal for instance show that Notch2 is

expressed in a lot of the tissues and sites

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

422

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

423

wi thin heart devel opnent.

What's illustrated over here is
that he's been able to use cell-specific
knockout by using the Cre reconbi nase system
and having flox Notch2 alleles and then
using tissue in cell-specific Cre over-
expressi on or expression to specifically
knock out different cells and shown defects
in the heart that are nmapped to Notch2
expression. So hearts from newborn m ce
whi ch have this Notch2 heart-specific
I nactivation die perinatally and you can see
t he hi stol ogi cal evidence of nalformation.

So what are the inportance of
this kind of research? You can use this
sort of approach to identify and anal yze
nol ecul es that we think are required for
mamral i an or ganogenesis. W' ve shown that
Notch2 could potentially be a bi omarker for
eval uati ng devel opnental cells that you
m ght isolate that you think are useful for

cardiac repair. And | didn't really talk
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about this, but he al so has shown by doing
domain switches at Notchl or 2 activation
can have simlar effects on cell products,
and that exogenous notch activation and
functional requirenents for Notch2 can be
studied in nost tissues.

So now I'lIl nove on to describe
briefly some of the things that Dr. Deborah
Hursh are doing. She's devel oping a genetic
nodel of growth factor action to develop -
ai ned at devel opi ng markers of safety and
efficacy of cell-based products. This is
her depiction of Drosophila as a test tube
W th wings and she's using this - it's a
powerful systemin order to be able to study
such things as cell communication and intact
tissues using the tools that have been
devel oped over the years to Drosophila
genetics. You can alter gene expression
very specifically within certain
m croenvi ronnents. You can conduct high

t hroughput screens that are useful to
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identify critical control points for cel
devel opnent differentiation, and it's a very
nice way to start | ooking at narkers,
bi omarkers that can be predictive of pathway
activity, pathways that affect cel
devel opnment. You can al so do such things as
analyzing cell stress and viability. |
menti oned earlier that that's one of the
problens in cell therapies, that cells seem
to die pretty quickly after adm nistrati on,
so it would be good to understand that
process and perhaps figure out if there are
mar kers predictive of survival.

So one of the things you can do
very elegantly in Drosophila is do genetic
I nteraction screens and as | said a mnute
ago put genes in specific functional
pat hways so you're really using the nodel
organismto identify critical contro
points. This approach avoids sone of the
bi as of other approaches and abundance in

| mmunogeni city, other nodifications of sone
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of the other nodels. But another thing you
can do is look at many, many, nmany flies so
you can do a sufficiently powerful screen.

| think I've said this several tines, but
knowl edge of the control points that really
affect cell state and fate we think is very
critical for understanding cell therapies
better. And in her |lab, Deb's group has

I dentified nore than 20 genes that interact
with the BWP pathway which is a pretty

prof ound growt h signaling pat hway.

And as an illustration in this
next slide conparing wld-type fly and one,
it's a BW nutant. If BMP is lacking this
I nduces the Jun kinase pathway, and the | oss
of this BMP factor causes sonme of these
cells to be - lose their ability to conpete
with their normal neighbors. And here you
can see caspase activity so these cells are
under goi ng apoptosis. And this is we think
a very elegant systemto explore sone of the

problenms in cell and tissue engineering, and
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particul arly having bi omarkers that w |
| nprove our ability to predict the surviva
of transplanted cells in their new | ocati on.
And as a nore general approach, to | ook at
gene and cell interactions in tissue
devel opnent .

"1l now turn to Dr. Mos's
presentation, and he's primarily been
| ooki ng at protein-protein interactions that
are inportant in joint devel opnent. And
what you see here is joint formation in
devel opi ng xenopus linbs. And the arrows
point to areas where there needs to be or
there is co-expression in the sane place and
at the sane tinme of what are shown in red,
proprotei n convertases and GDF5 whi ch need
to colocalize in order to give you a well -
formed joint. This is an illustration of
t hat sane point where you can see where the
col ocal i zati on maps.

In another simlar series of

experinments, Dr. Mbos's group with Terrig

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

428

Thomas' s participation have identified a
novel BMP ant agoni st that copurifies and
col ocalizes, again, with GDF5. And it's the
sane idea here, that you need to have
spatial, tenporal co-expression,
col ocalization in order to successfully nake
ajoint. The articulate - specifically
articular surface in those joints. So this
Il lustrates the inportance of feedback and
crosstalk in cell and tissue specification,
that col ocalization of several signals is
necessary to instruct formation of cartil age
and again, |ooking at a nore gl obal picture,
a systemin a way to study devel opnent al
signals that could be inportant as we nove
towards better characterization of cell and
ti ssue engi neering products.

And Dr. Marti has had a career-
|l ong interest in chronic |ynphocytic
| eukem a and studies that both in a nouse
nodel and in man, and in his work has been

interested in the nolecular lesion in
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chronic |ynphocytic |leukema. And in his
work he's characterized precursor states for
CLL, specifically one called nonocl onal B-
cell lynphocytosis and studied famli al
chroni c |ynphocytic | eukema. And nore
recently has been - published work in Bl ood
about an NZB nouse nodel of CLL and the
remar kable finding fromthat is there's a
shared m cro-RNA | esion that both nouse and
- in the nouse nodel of CLL and which occurs
i n human CLL wth high frequency.

He's al so been involved in
setting up consortia to better understand a
bi omar ker of CLL which correlates with a bad
prognosi s in | ooking at ZAP70
characterization by flow cytonetry. And
that leads to the next point. He's had a
| ong-terminterest and invol venent in
devel opi ng better nmethods for quantitative
flow cytonetry. And | think you saw t oday
how i nportant that can be in cell therapy

characterization, and he's spent a |ot of
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time and effort wwth the conmmunity and in
col l aboration with NI ST and col | eagues at
CDC and NI H devel opi ng standards for flow
cytonetry, both in terns of fluorescence
reference materials, docunents that tell you
how to do this. And they've been useful and
continue to be useful in how we characterize
cell therapy products.

This is just a diagram show ng
the locus that's affected in both the NZB
CLL nodel and nouse - and human CLL, a | ocus
called Mrl16. So his work is very inportant
I n the concept of earlier detection of
di sease and | ooki ng at nol ecul ar | esions
that are associated with the onset of the
transfornmed state in | eukenogenesi s,
potentially targets for intervention. But
his work in flow cytonetry in particular is
very inportant in product characterization
and that's inportant for flow cytonetry,
both in process and as | ot rel ease for

cel lular and gene therapy products. Another
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area | won't say nuch about, but nore and
nore we're getting into the area where fl ow
sorted cells will be used clinically. So
his expertise and advice in quantitative
flow cytonetry has been key in interactions
and facilitating those product devel opnents.
So what | hope |'ve given you a
very quick overviewis that in the Cell and
Ti ssue Therapi es Branch we're addressing
many of these cell therapy chall enges
t hrough conpl enent ary approaches, | ooking at
cell-cell interactions, genetic interaction
screens, protein-protein interactions,
nodel s of organogenesis and tunorigenesis in
nouse and man. So the current state of the
art is sort of looking at a jet fromthe
out si de where you can see it's a jet, you
know it's underway. W | ook at, you know,
some of the surface markers of the jet, but
what we really would like to do in order to
facilitate devel opnent of cell therapy is

understand what's really going on inside the
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cockpit, and that's anal ogous to what's
going on inside the cell. And that'll tel
us a | ot about where cells are going, where
they' re headed and so on. So we're | ooking
at both ways, specific biomarkers that are
associated with certain directions cells
take, but al so generalized approaches for
getting a better understandi ng what those

I nstructions are wwthin the cell and then

determne cell fate and cell specification

and we hope wll lead to inproved cel
therapies. And with that 1'Il take your
questi ons.

DR. MJULE: Thanks, Dr. Bauer.
Questions?

DR. BAUER  Everybody's tired.

DR. MIULE: Ckay, | think we're
set. Thank you.

DR. BAUER  Thank you.

DR. MULE: Before we go ahead, we
have two nenbers of the comm ttee who have

joined us for this evening, and that's Dr.
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cl osed sessi on now.

433

(Wher eupon, the foregoing matter

went off the record at 5:22 p.m)
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